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1                P R O C E E D I N G S

2                                          (8:02 a.m.)

3           MR. MOORE:  We'll get the meeting

4 started.  Call to order.  I need to read this

5 official statement.  For topics such as those

6 being discussed at today's meeting there are

7 often a variety of opinions some of which are

8 quite strongly held.  Our goal is that

9 today's meeting will be a fair and open forum

10 for discussion of these issues and that

11 individuals can express their views without

12 interruption.  Thus, as a gentle reminder,

13 individuals will be allowed to speak into the

14 record only if recognized by the chair.  We

15 look forward to a productive meeting.

16           In the spirit of the Federal

17 Advisory Committee Act and the Government and

18 Sunshine Act, we ask that the Advisory

19 Committee members take care that their

20 conversations about the topic at hand take

21 place in the open forum of the meeting.  We

22 are aware that members of the media are
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1 anxious to speak with the FDA about these

2 proceedings, however, FDA will refrain from

3 discussing the details of this meeting with

4 the media until its conclusion later today.

5           Also, the committee is reminded to

6 please refrain from discussing the meeting

7 topic during breaks or lunch.  Just act like

8 you're jury members.

9           SO with that, I'll call the meeting

10 to order.  My name is Tom Moore.  I'm an

11 infectious disease physician at the

12 University of Kansas in Wichita.

13           Why don't we start the meeting by

14 going around the room for the record, for the

15 transcriber, who will take everybody's name

16 for the record and why don't we start down

17 here with Dr. Cox.

18           MR. COX:  Good morning.  Ed Cox,

19 director of the Office of Antimicrobial

20 Products, CDER, FDA.

21           MS. ALBRECHT:  Renata Albrecht,

22 director, Division of Special Pathogen and
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1 Transplant Products, FDA.

2           MS. MAYER:  Jolette Mayer, acting

3 clinical team leader, Division of Special

4 Pathogen and Transplant Products.

5           MS. LIM:  Sue Lim, medical officer

6 in a division of Special Pathogen and

7 Transplant Products.

8           MS. O'SHAUGHNESSY:  Elizabeth

9 O'Shaughnessy, medical officer in the same

10 division.

11           MR. MARTIN:  Martin Wolfe,

12 Traveler's Medical Service of Washington,

13 D.C.

14           MR. MAGILL:  Alan Magill, Walter

15 Reed Army Institute of Research in Silver

16 Spring and I am not representing Walter Reed

17 or the U.S. Army.  This is a personal

18 appearance.

19           DR. SEPKOWITZ:  Kent Sepkowitz,

20 infectious disease physician, New York City.

21           DR. JOHN:  Chandy John, pediatric

22 infectious diseases physician, University of
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1 Minnesota.

2           MS. ARONSON:  Diane Aronson,

3 consumer representative.

4           DR. KAPLAN:  Shelly Kaplan,

5 pediatric infectious disease at Baylor

6 College of Medicine.

7           MR. FOLLMANN:  Dean Follmann, head

8 of biostatistics at the National Institute of

9 Allergy and Infectious Diseases.

10           DR. MOORE:  As I said, I'm Tom

11 Moore, infectious disease physician at the

12 University of Kansas at Wichita.  Sorry, I

13 had to do that.

14           MS. KIM:  Janie Kim, designated

15 federal officer for the Anti-infective Drugs

16 Advisory Committee.

17           DR. SMITH:  Margo Smith, adult

18 infectious disease, local hospital,

19 Washington, D.C., the Washington Hospital

20 Center.

21           DR. REHM:  Susan Rehm, adult

22 infectious disease, Cleveland Clinic.
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1           DR. CHATTERJEE:  Archana

2 Chatterjee, pediatric infectious diseases,

3 (off mike) University School of Medicine.

4           DR. ALSTON:  Kemper Alston.  I'm an

5 infectious disease specialist at the

6 University of Vermont.

7           DR. WEINSTEIN:  I'm Mel Weinstein,

8 infectious disease physician in internal

9 medicine, Robert Wood Johnson Medical School,

10 New Brunswick, New Jersey.

11           DR. GOETZ:  Matthew Goetz, adult

12 infectious diseases, UCLA.

13           DR. SLUTSKER:  Larry Slutsker,

14 chief malaria branch, Centers for Disease

15 Control in Atlanta.

16           DR. TEN HAVE:  Tom Ten Have,

17 biostatistics in epidemiology, University of

18 Pennsylvania.

19           MR. KYLE:  Dennis Kyle, University

20 of South Florida, Department of Global

21 Health.

22           MR. COYNE:  Phillip Coyne, (off
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1 mike) Services University, Bethesda.

2           DR. REX:  My name is John Rex.  I'm

3 a board-certified physician in endocrine (off

4 mike) and a former professor of medicine and

5 ID at the University of Texas Medical School

6 at Houston.  I'm currently vice president for

7 clinical infection, AstraZeneca

8 Pharmaceuticals.  As Dr. Janie Kim will note,

9 my role on the committee today is that of

10 non- voting industry representative.  In this

11 role, I represented regulated industry as a

12 whole rather than AstraZeneca Pharmaceuticals

13 or any other specific sponsor.  In addition,

14 and potentially relevant to today's

15 conversations, I'm also the vice chair of the

16 area committee of microbiology for the

17 Clinical Laboratory Standards Institute, also

18 known as CLSI and formerly NCCLS.  It's an

19 international consensus organization that

20 develops methods for testing and

21 interpretation of microbiology data.  I will

22 also comment from that perspective when and
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1 if such issues become relevant during our

2 discussions today.

3           DR. MOORE:  Okay, and with that,

4 Ms. Kim is going to read the conflict of

5 interest statement.

6           MS. KIM:  The Food and Drug

7 Administration is convening today's meeting

8 of the Anti-Infective Drugs Advisory

9 Committee under the authority of the Federal

10 Advisory Committee Act of 1972.

11           With the exception of the industry

12 representatives, all members and temporary

13 voting members of the committee are special

14 government employees or regular federal

15 employees from other agencies and are subject

16 to the federal conflict of interest laws and

17 regulations.

18           The following information on the

19 status of the committee's compliance with the

20 federal ethics and conflict of interest law

21 is covered by but not limited to those found

22 at 18 USC Section 208 and Section 712 of the
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1 Federal Food, Drug, and Cosmetic Act is being

2 provided to the participants in today's

3 meeting and to the public.  FDA has

4 determined that members and temporary voting

5 members of the committee are in compliance

6 with the federal ethics and conflict of

7 interest laws.  Under 18 USC, Section 208,

8 congress has authorized FDA to grant waivers

9 to special government employees and regular

10 federal employees who had potential financial

11 conflicts when it is determined that the

12 agency's need for particular individual

13 services outweighs his or her potential

14 financial conflict of interest.

15           Under Section 712 of the Food,

16 Drug, and Cosmetic Act, congress has

17 authorized FDA to grant waivers to special

18 government employees and regular federal

19 employees with potential financial conflicts

20 when necessary to afford the committee

21 essential expertise.

22           Related to the discussion of
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1 today's meeting, members and temporary voting

2 members of this committee have been screened

3 for potential financial conflicts of interest

4 of their own as well as those imputed to them

5 including those of their spouse or minor

6 children and for purposes of 18 USC Section

7 208, their employers.  These interests may

8 include investments, consulting, expert

9 witness testimony, contracts, grants, (off

10 mike), teaching, speaking, writing, patents

11 and royalties, and primary employment.

12 Today's agenda involves discussion of the new

13 drug application 22-268 artemether

14 20mg/lumefantrine 120mg tablets, sponsored by

15 Novartis for the proposed indication of

16 treatment of acute, uncomplicated malaria

17 infections due to Plasmodium falciparum or

18 mixed infections including P. falciparum.

19 This is a particular matter meeting during

20 which specific matters related to the NDA

21 22-268 will be discussed.

22           Based on the agenda for today's
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1 meeting and all financial interests reported

2 to the committee members and temporary voting

3 members, no conflict of interest waivers have

4 been issued in connection with this meeting.

5           With respect to the FDA's invited

6 industry representative, we would like to

7 disclose that Dr. John Rex is participating

8 in this meeting as a non-voting industry

9 representative acting on behalf of regulated

10 industry.  Dr. Rex's role at this meeting is

11 to represent industry in general and not any

12 particular company.  Dr. Rex is an employee

13 of AstraZeneca.

14           We would like to remind members and

15 temporary voting members that if the

16 discussions involve any other products or

17 firms not already on the agenda for which an

18 FDA participant has a personal or imputed

19 financial interest, the participants need to

20 exclude themselves from such an involvement

21 and their exclusions will be noted for the

22 record.  FDA encourages all other
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1 participants to advise the committee of any

2 financial relationships that they may have

3 with any firms at issue.  Thank you.

4           MR. MOORE:  Thank you, Janie, and

5 with that, we'll move on to -- Dr. Albrecht,

6 Renata Albrecht, from the FDA to go over the

7 welcome and introductory remarks.  Renata?

8           DR. ALBRECHT:  So good morning.  My

9 name is Renata Albrecht and on behalf of the

10 Division of Special Pathogen and Transplant

11 Products and Dr. Edward Cox, the director of

12 the Office of Antimicrobial Products, I'd

13 like to welcome everyone to today's Advisory

14 Committee on Coartem.

15           The application for Coartem, NDA

16 22-268, was submitted by Novartis in June of

17 2008.  The tablet, as you heard, is a fixed

18 drug combination containing 20mg of

19 artemether and 120mg of lumefantrine and the

20 product is intended for the treatment of

21 uncomplicated malaria due to P. falciparum

22 and mixed infections.



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

15

1           The proposed dosing regimen is a

2 three- day treatment consisting of six oral

3 doses and these are based on weight.

4           I'd also like to note that the

5 application was granted priority review and

6 hence we have a six- month timeframe, and in

7 addition, Coartem was granted orphan drug

8 status for the proposed indication.

9           Today's agenda will include

10 presentations by Novartis and their

11 consultants including background on malaria

12 and results from clinical studies.  These

13 will be followed by presentations by the

14 FDA's doctors O'Shaughnessy and Dr. Lim on

15 the results of the FDA review of the

16 application and this will include an overview

17 of the safety, efficacy, as well as selected

18 issues.  Then we will be asking the committee

19 members to discuss and to provide answers to

20 the questions that we are posing regarding

21 the application.

22           I'd also like to mention that in
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1 addition to the presentations, you've

2 received background material from Novartis as

3 well as the FDA which provided a lot more

4 detail on the information that you'll be

5 hearing today.

6           Some of the specific topics that

7 will be presented and should help in

8 considering the questions include the

9 following:  Coartem is a fixed combination

10 drug consisting of two anti-malarial agents.

11 You'll hear descriptions of the types of

12 studies that were conducted including studies

13 testing the individual components, studies of

14 different dosages and different comparators.

15 You'll hear about the patient populations

16 studied -- adult patients and pediatric

17 patients, and you'll hear the studies in

18 which these were studied, all of these

19 countries being outside the United States.

20           You'll hear presentations about the

21 endpoints and the analyses conducted

22 including outcomes in the intent to treat ITT
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1 populations, the evaluable populations, and

2 then including outcomes and curates that are

3 uncorrected and curates that are PCR

4 corrected.

5           There will be an overview of safety

6 including more detailed information about

7 selected issues such as neurologic findings,

8 QT prolongation studies, and pregnancy

9 outcomes.  And finally, there will be some

10 overview of the Pharmacokinetic

11 characteristic of the product and the

12 components as well as the activity against

13 the plasmodium parasites.

14           So as you're listening to these

15 presentations, please keep in mind the

16 following five specific questions that we

17 would like you to discuss and answer this

18 afternoon:  The first question deals with the

19 efficacy of the product and reads, based on

20 the information presented from the clinical

21 studies of Coartem, has the proposed six-

22 dose regimen been shown to be effective in
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1 the treatment of the proposed indication, and

2 that includes, has demonstration of the

3 activity of the individual component been

4 shown?  This will be a yes or no question and

5 we'll ask for rationale for the answer and

6 should the answer be no, we'll be looking for

7 recommendations from you about additional

8 studies.

9           The second question deals with the

10 safety of the product and again we'll be

11 asking whether based on the information the

12 product can be judged to be safe for the

13 proposed indication.  Again, we'll be asking

14 for a vote, a rationale for the vote, and

15 should the vote be no, we'll be asking for

16 additional recommendations for studies or

17 information that would be needed.

18           The third question will deal with

19 the efficacy and safety of the product in

20 patients who are co-infected with Plasmodium

21 falciparum and P. vivax (phonetic).  Again, a

22 voting question.
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1           The fourth question is, if you

2 answer questions one and two, Coartem's

3 efficacy and safety as a yes, should any

4 specific post-marketing studies be conducted.

5 And the final question that we'll be asking

6 for your input, is there specific efficacy,

7 safety, or other information that you'd

8 recommend be reflected in the Coartem product

9 labeling.

10           Finally, I would just like to

11 acknowledge the entire FDA review team that

12 under the leadership of Dr. Joette Mayer, the

13 cross discipline team leader, and Dr. Gregory

14 DeBernardo (phonetic), the project manager,

15 completed the in depth review of the

16 application in the last five, five and a half

17 months.  Also, let me thank the staff from

18 the advisors and consultant's staff for

19 organizing the meeting.  I'd like to thank

20 Novartis both for preparing the background

21 material for agreeing to the advisory

22 committee and for joining us today for the
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1 discussion of this new product.  And finally,

2 let me again thank Dr. Tom Moore for agreeing

3 to chair the meeting and all the members of

4 the Advisory Committee who've joined us today

5 to help in the discussion of this

6 application.

7           And with that, thank you, and back

8 to you, Dr. Moore.

9           DR. MOORE:  Thank you very much,

10 Dr. Albrecht.

11           All right, we're a little ahead of

12 schedule but I don't think anybody will

13 object if we move on to the next item in the

14 agenda which will be the sponsor's

15 presentation from Novartis.

16           MR. HUKKELHOVEN:  Dr. Moore, FDA

17 committee members, Dr. Cox, Dr. Albrecht,

18 members of the FDA and guests, good morning.

19 My name is Mat Hukkelhoven and I'm

20 responsible for Global Drug Regulate (off

21 mike) Affairs at Novartis.

22           On behalf of my colleagues I would
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1 like to thank you to take the opportunity to

2 review with us the NDA for Coartem today.

3           For many years, Novartis has been

4 one of the leading players in a worldwide

5 fight against malaria.  When Novartis joined

6 this initiative in the early 1990s, endemic

7 malaria regions in Africa and Asia were on

8 the brink of a public health disaster.  In

9 addition to funding and distribution

10 challenges, malaria parasites had developed

11 resistance to older anti-malarial drugs such

12 as chloroquine on which we have relied for

13 many decades.

14           Cure rates in some African nations

15 had dwindled to as low as 10 percent and

16 physicians were desperate for an effective

17 new medicine.

18           Beginning in 1993, Novartis

19 provided part of the solution by starting the

20 clinical development of Coartem, a drug

21 belonging to a new class of anti- malarial

22 medicines known as artemisinin-based
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1 combination therapies, or ACTs.

2           Coartem was initially approved in

3 (off mike) in 1998.  Since then, Novartis has

4 forged a partnership with the World Health

5 Organization to ensure broad access to

6 Coartem in endemic countries around the

7 world.  And to date, Novartis has provided

8 more than 190 million treatment courses on

9 Coartem on a not-for-profit basis.  I heard

10 actually last night that we have passed the

11 200 million figure for treatment courses this

12 year.

13           Over the past ten years, Coartem

14 has been rightly accepted as an important new

15 treatment for malaria and has gained the

16 endorsement of the WHO.  In 1999, it was

17 approved in Switzerland and the UK and, in

18 2001, it was approved in the European Union

19 under the brand name Riamet.

20           In 2002, Coartem was added to the

21 WHO list of essential medicines.  In 2004,

22 Coartem was prequalified by the WHO meaning
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1 that it meets global standards of quality,

2 safety, and efficacy intended to optimize the

3 use of health resources and improve health

4 outcomes.  And in that same year, Coartem was

5 also added to the WHO treatment guidelines

6 for malaria.

7           In June 2008, Novartis finalized

8 the NDA submission to the FDA which

9 subsequently, as you heard, was granted

10 priority review status in August of this

11 year.

12           Coartem is widely used for the

13 treatment of Plasmodium falciparum malaria

14 worldwide.  In response to the global

15 epidemic, Coartem has been registered in more

16 than 85 countries across Africa, Asia,

17 Australia, Europe and South America.  And

18 Coartem is included in treatment guidelines

19 in the United Kingdom, France, Switzerland,

20 and Australia for uncomplicated Plasmodium

21 falciparum.  In fact, Coartem has become the

22 standard of care worldwide and the standard
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1 reference treatment used in clinical trials

2 for the development of new anti- malarial

3 drugs.

4           Today we ask that you consider our

5 new drug application to make Coartem also

6 available in the United States.

7           Clearly, the fight against malaria

8 has been focused on endemic regions of the

9 world and with good reason.  The majority of

10 malaria cases today do occur in Africa,

11 southeastern Asia, and South America.

12           As a result, the majority of the

13 clinical development program and regulatory

14 approvals for Coartem, have occurred in these

15 regions.  Still, according to the Centers for

16 Disease Control and Prevention, the risk for

17 malaria in the United States is real.

18 Approximately 1,500 cases of malaria are

19 reported to the CDC each year which is likely

20 an underestimate of the true incidents and

21 with millions of Americans traveling to

22 malaria endemic regions each year, there is a
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1 need for an effective anti-malarial treatment

2 here in the U.S.

3           Importantly, the WHO recommends

4 ACTs as first line treatment for

5 uncomplicated Plasmodium falciparum malaria.

6 However, no artimesinin derivatives or ACTs

7 are currently approved in the United States.

8 In addition, many U.S.  Organizations,

9 including government agencies and private

10 companies operating overseas, need effective

11 anti-malarial medicines and may be required

12 to use only FDA approved drugs.

13           It is also important to keep in

14 mind that the supply of Coartem to endemic

15 countries is supported by many U.S.-based

16 charitable organizations. In addition, the

17 CDC and the U.S.  Army have taken steps to

18 make IV artemisinate available in the U.S. or

19 for military missions in endemic regions

20 through the mechanism of a treatment IMD.

21           Also, we need to consider the fact

22 that mefloquine and malarone, two drugs
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1 approved in the U.S., are widely used by U.S.

2 travelers for prophylaxis therefore it is

3 important that we have available a

4 mechanistically different drug to treat

5 malaria in patients who may have already been

6 exposed to these drugs and could potentially

7 be harboring a resistant parasite.

8           And finally, since 2005, the CDC

9 has recommended that immigrants from Africa

10 be treated with Coartem prior to arrival in

11 the United States.

12           For all these reasons, we feel that

13 it is important for Coartem to be approved

14 for use in the United States.  Specifically,

15 we ask for the following proposed indication

16 for Coartem:  Coartem tablets is a

17 combination product of artemether and

18 lumefantrine, both block schizontocides

19 indicated for treatment of acute,

20 uncomplicated malaria due to infections with

21 Plasmodium falciparum or mixed infections

22 including Plasmodium falciparum.
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1           As you will see, we support this

2 request with clinical data from 20 Novartis

3 sponsored clinical studies conducted over a

4 14-year period.  Although these studies were

5 not conducted under U.S.  INDs, they did it

6 here to international standards of good

7 clinical practice and followed the principles

8 outlined in the draft 2007 FDA guidelines.

9           As we will show you today, these

10 studies have demonstrated that Coartem meets

11 the WHO criteria for efficacy based on the

12 28-day PCR corrected cure rate.  These

13 studies have also demonstrated a favorable

14 safety profile in approximately 3,600 Coartem

15 treated patients.

16           Beyond our own studies, data are

17 also available from our post (off mike)

18 experience in millions of patients and for

19 more than 40 non- Novartis sponsored studies

20 all of which do support a favorable benefit

21 risk profile for Coartem.

22           To further discuss the efficacy and
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1 safety for Coartem and to provide additional

2 perspectives on the need for a new effective

3 fixed dose ACT for the treatment of malaria

4 in the United States, we have the following

5 presenters for you today:  Dr. Philip

6 Rosenthal from the University of California,

7 San Francisco, will discuss disease

8 background and epidemiology; Dr. Anne Claire

9 Marrast from Novartis, will review Coartem's

10 clinical development program and efficacy and

11 safety profile.

12           Originally, we had planned that

13 Professor Nick Light from the Welcome Trust

14 (off mike) University in Bangkok, Thailand,

15 would provide a benefit/risk assessment.

16 Unfortunately, he was unable to be with us

17 today due to political unrest in Thailand,

18 and Dr. Rosenthal has kindly agreed to

19 present on his behalf.  In addition to our

20 presenters, we are joined by Dr. Hans Peter

21 Beck of the Swiss Tropical Institute and Dr.

22 Joel Morganroth of E Research Technology of
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1 Philadelphia who are available to answer your

2 questions today.

3           And now I would like to introduce

4 Dr. Philip Rosenthal from the University of

5 California, San Francisco, School of

6 Medicine.  Dr. Rosenthal?

7           DR. ROSENTHAL:  Thanks.  Good

8 morning.  I'm Phil Rosenthal from UCSF and

9 I'll be talking about -- give you a brief

10 introduction about the biology and

11 epidemiology of malaria and in particular

12 Plasmodium falciparum.

13           As most of you know, falciparum

14 malaria is the most common and deadly form of

15 malaria.  There are about two and a half

16 billion people at risk of Plasmodium

17 falciparum which affects about 500 million

18 people annually.  Falciparum malaria is

19 usually an uncomplicated febrile illness but

20 can obviously progress to be a fatal disease

21 and in fact causes probably more than a

22 million deaths annually.  The major risk
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1 group for both morbidity and mortality is

2 young children, and pregnant women make up a

3 second important risk group.

4           As I think you all know, it's

5 important that malaria obviously is endemic

6 in the tropics but it is a risk everywhere

7 including, of course, the United States

8 because of travel to and from endemic areas.

9           Malaria is -- some of these, I

10 know, are very basic for many of you, but for

11 those in the audience less familiar with

12 malaria, a quick discussion of its biology.

13 You acquire malaria from the bite of an

14 infected mosquito who injects sporozoites

15 which rapidly circulate to the liver.  In the

16 liver there is an asymptomatic developmental

17 cycle that goes on for a week or two leading

18 to the release of merozolites which rapidly

19 infect red blood cells beginning the

20 erythrocytic cycle of infection.  This is 48

21 hours long in Plasmodium falciparum.  At the

22 end of that cycle, again, merozolites are
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1 released which can re-infect red cells,

2 repeated cycles of red cell infection lead to

3 large numbers of red cells being infected and

4 the clinical consequences of malaria.

5           A few parasites also become

6 gametocytes, the sexual stage of parasites,

7 which can be taken up by a subsequent biting

8 mosquito to allow completion of the life

9 cycle.

10           Importantly, all of the clinical

11 consequences of malaria are due only to the

12 red blood cell stage of infection and in

13 addition, all of the drugs we use to treat

14 acute malaria are directed against the red

15 cell stage.

16           Clinically malaria is a rather non-

17 specific illness commonly presenting with

18 fevers, chills, sweats, headaches, and

19 myalgias.  The large majority of episodes of

20 falciparum malaria are uncomplicated.  They

21 can be fairly severe but they're not overly

22 dangerous and are generally treated orally.
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1 Prompt treatment of these uncomplicated

2 episodes of falciparum malaria prevent

3 progression to severe disease.

4           A minority of episodes become

5 severe and of course because the numbers are

6 so large, that small minority, nonetheless,

7 makes up many millions of episodes of severe

8 malaria and about a million deaths a year and

9 these episodes of severe malaria require

10 parenteral therapy.

11           Regarding the clinical trials that

12 will be discussed a little later this

13 morning, it's important to realize that a

14 challenge with malaria trials is that the

15 non-specific symptoms of malaria can be

16 difficult to distinguish from drug-related

17 adverse events.

18           Of course, drug resistance is a

19 major impediment to treatment of falciparum

20 malaria.  Chloroquine was the standard of

21 therapy for over 50 years though resistance

22 was seen fairly early after chloroquine use
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1 was begun in the 1940s with resistance

2 identified in the late 1950s, but it spread

3 only gradually around the world.  But that's

4 really of only historical interest now.

5 Really, almost every part of the world that

6 has falciparum malaria has an important

7 problem with chloroquine resistance.

8           The usual replacement for

9 chloroquine was the antifolate combination

10 sulfadoxine-pyrimethamine mostly in the 1990s

11 and early in this decade but resistance

12 developed very quickly to SP and now, just

13 like chloroquine, the situation with SP is

14 such that we have a major problem with

15 resistance.

16           Resistance has also been seen with

17 other drugs.  Mefloquine and Malarone, two

18 drugs approved for the treatment of malaria

19 in the United States have some problems with

20 resistance, not a major problem yet, but we

21 do see resistance to mefloquine in parts of

22 Southeast Asia, sporadic resistance to
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1 Malarone.  Amodiaquine and piperaquine are

2 two chloroquine analogues that have had

3 significant problems with resistance in the

4 past but nonetheless show efficacy in certain

5 settings and are both components of new

6 combination therapies.  And quinine, the old

7 standard drug for malaria, in particular for

8 severe malaria, does have problems with

9 intermediate levels of resistance in

10 particular in parts of Southeast Asia.

11           With this background of increasing

12 resistance to many drugs, the important new

13 class of drugs for malaria, of course, is the

14 artemisinins.  These are extracted from the

15 Artemisia annua plant which you see a picture

16 of, used as an herbal remedy for treatment of

17 fevers in China, probably for thousands of

18 years.  Artemisinin and derivatives of

19 artemisinin were essentially tested in China

20 beginning in the 1970s and then used to treat

21 malaria beginning in the 1980s, and where we

22 are now, some years later, is that
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1 artemisinin-based combination therapy is

2 clearly the international standard of care

3 for the treatment of uncomplicated falciparum

4 malaria.

5           The WHO clearly now recommends

6 artemisinin-based combination therapies for

7 falciparum malaria. The ACTs benefit from

8 limited, if any, resistance.  We'll talk

9 about resistance a little bit later but for

10 practical purposes there is no clinical

11 resistance to the artemisinin derivatives.

12           The artemisinin derivatives act

13 very rapidly with very short half lives.

14 That rapid action is advantageous clinically.

15 It leads to rapid clearance of parasitemian

16 symptoms.  These drugs act more quickly than

17 any other available drugs to eliminate

18 malaria parasites and thus bring about

19 clinical resolution of malaria more quickly

20 than any other drugs.

21           The short half life has an

22 important advantage in that it limits the
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1 selection of resistance.  The drugs are

2 circulating for only a short period of time,

3 but of course the down side of that short

4 half life is with short courses of therapy,

5 the artemisinins alone, do not provide

6 adequate eradication of parasites and this

7 and other features have lead to the concept

8 of artemisinin and base combination therapy

9 to combine the short acting artemisinin with

10 a long half-life partner drug to provide

11 cures against malaria.

12           The diagram you see on the bottom

13 shows the short acting artemether -- these

14 are the two components of Coartem -- short

15 acting artemether will be active for three

16 days, will dramatically decrease parasite

17 density which you see in the yellow line, but

18 may not eradicate every last parasite.  The

19 longer acting component, lumefantrine, will

20 eradicate the remaining few parasites over

21 the next few days.

22           And now to talk about malaria in
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1 the United States, factors contributing to

2 risk of course is the extensive travel

3 between the United States and endemic regions

4 both Americans visiting or living in endemic

5 regions and then coming back to the U.S. with

6 malaria, individuals from endemic regions

7 traveling to the United States with malaria,

8 and for both these groups commonly we do have

9 quite effect prophylactic measures, but very

10 commonly, individuals do not use these.

11           In talking about trials later, it

12 is important to understand differences

13 between malaria in endemic regions and

14 malaria in the United States.  In highly

15 endemic regions, most individuals have some

16 level of anti-malarial immunity.  Most

17 episodes of malaria occur in young children;

18 older children and adults are relatively

19 protected against malaria.  But re-infection

20 is very common, so in a clinical trial, it's

21 very important that when we see recurrent

22 malaria after treatment, we distinguish
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1 between a true drug failure, parasites return

2 because they were not eliminated by the drug,

3 versus re-infection, just another infection

4 coming out soon after therapy.

5           In the United States, most

6 individuals have never been exposed to

7 malaria and thus have no immunity.  That

8 makes them at high risk of progression to

9 severe disease if they get malaria,

10 falciparum malaria, but for practical

11 purposes, there's no risk of re-infection

12 after treatment in the United States.

13           So here are numbers from the CDC on

14 malaria in the U.S.  You see some increase

15 over time with now about 1,500 cases a year

16 of malaria in the U.S., somewhat an

17 increasing proportion of this is American

18 born individuals but also an important

19 contributor are foreign born individuals who

20 contract -- who become sick with malaria in

21 the United States.

22           Most malaria is contracted in
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1 Africa, this is not because most travel

2 between the U.S. and endemic areas is to

3 Africa, it's because malaria is much easier

4 to contract in Africa than anywhere else in

5 the world.

6           And Africa is also the part of the

7 world where almost all malaria is falciparum

8 malaria so it's not surprising that most of

9 the malaria seen in the United States is

10 falciparum malaria, and remember, falciparum

11 malaria is the parasite by far most likely to

12 cause severe illness and death.  It's the

13 parasite by far most likely to have problems

14 with drug resistance, and it is the main

15 target for Coartem.

16           These are the current CDC treatment

17 guidelines for falciparum malaria in the U.S.

18 It is not practical ever to do drug

19 resistance testing for malaria parasites the

20 way we do with most bacterial infections in

21 the United States, so we have to treat based

22 on geography.  For the few parts of the world
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1 where, as far as we know, falciparum malaria

2 remains sensitive to chloroquine, we can use

3 chloroquine, but that is really only Central

4 America above the Panama Canal, and Haiti,

5 and there chloroquine is the appropriate

6 drug.  But for travelers from any other area

7 with uncomplicated malaria, we need to use

8 drugs designed to treat resistant malaria and

9 we have three choices -- quinine, a drug

10 that's very hard to tolerate.  It's generally

11 only given for three days followed by a

12 longer course of a slow acting antibiotic

13 which these antibiotics cannot be used alone

14 to treat malaria but will work in concert

15 with a few days of quinine.  The other two

16 drugs that we've already discussed are

17 Malarone and mefloquine.  Both these drugs,

18 as I mentioned, have some concern about

19 resistance, in the case of Malarone, sporadic

20 resistance though generally still an

21 effective drug, and mefloquine, some

22 resistance seen in Southeast Asia.
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1 Mefloquine is another drug that's hard to

2 tolerate.  You're taking five times the

3 prophylactic dose of mefloquine for a

4 treatment does.

5           For severe disease, most of the

6 world uses intravenous quinine.  We use

7 intravenous quinidine in the United States,

8 but an important change around the world has

9 been the recognition that intravenous

10 Artesunate is really the new standard of care

11 for severe disease with benefits over

12 intravenous quinine or quinidine and

13 importantly in the United States about a year

14 and a half ago, IV artesunate became

15 available under an IND and it's generally

16 given for a short course, three days,

17 followed by another regimen.  But relevant to

18 our discussion of Coartem today, the

19 indication we're talking about is treatment

20 of uncomplicated chloroquine resistant

21 malaria.

22           So in summary, malaria remains a
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1 significant risk in the United States.  P.

2 falciparum is the most common cause of

3 malaria in the U.S. and has the highest

4 potential to cause severe illness or death.

5 Current treatments in the United States may

6 be inadequate due to concerns regarding

7 efficacy, tolerability, toxicity, and

8 potential for resistance.  No artemisinin

9 derivatives or ACTs are currently approved in

10 the United States.  And so we are suggesting

11 that in line with WHO recommendations, and as

12 will be discussed through the remainder of

13 our presentation, Coartem should be made

14 available for the treatment of falciparum

15 malaria in the United States.  Thank you.

16           So now Dr. Marrast will discuss the

17 drug.

18           DR. MARRAST:  Thank you, Dr.

19 Rosenthal.  Good morning.  I'm Claire

20 Marrast.  I'm the global program medical

21 director for Tropical Medicinal Novartis.

22 And it's an honor for me to be here today and
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1 to present the main efficacy and safety data

2 gathered during the development program for

3 Coartem.

4           During this presentation, we will

5 briefly describe Coartem and the different

6 dosing regimen used during the development

7 program.  I will give an overview of this

8 clinical development program.  I will

9 describe the studies that form the rationale

10 for the dose selection.  I will review the

11 efficacy of the Coartem six-dose regimen

12 which is the proposed, recommended dosing

13 regimen.  And finally, I will review the

14 overall safety profile of Coartem including

15 some 50 topics of special interest such as

16 neurological safety and cardiac safety.

17           Coartem is an oral fixed dose

18 combination of artemether and lumefantrine.

19 Each tablet of Coartem contains 20mg of

20 artemether and 120mg of lumefantrine.  Both

21 components are blood schizontocides.

22 Artemether is rapidly metabolized into the
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1 active metabolites (off mike) artemisinin.

2 The anti-malarial activity of both components

3 may result from the production of free

4 radicals attributed to their endoperoxide

5 moiety.

6           They reduce parasite density by

7 10,000 fold at each asexual life cycle of the

8 parasite versus 100- to 1,000-fold for other

9 anti-malarials.  The exact mechanism of

10 action of lumefantrine is not well defined.

11           This slide and the next briefly

12 summarize the pharmacokinetics of Coartem.

13 The peak plasma concentration and exposure

14 following a single dose of four tablets

15 representing a total dose of 80mg of

16 artemether and 400mg of lumefantrine is shown

17 on this slide.  The peak plasma concentration

18 of artemether and its active metabolite, (off

19 mike) artemisinine is reached within about

20 two hours and both have a half life of two to

21 three hours.

22           The peak plasma concentration of



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

45

1 lumefantrine is reached in six to eight hours

2 with a half life of about three to six days.

3           Both drugs are metabolized in the

4 liver by the CIP3A4, therefore, CIP3A4

5 inhibitors increase exposure to artemether

6 and lumefantrine by approximately twofold.

7 At clinically relative concentration,

8 lumefantrine also inhibits CIP2D6 in vitro.

9           Animal data suggests that there is

10 no significant renal excretion of either

11 artemether or lumefantrine.  The food

12 increase exposure to artemether by two- to

13 threefold and to lumefantrine by 16-fold.

14           During the clinical development

15 program of Coartem, two dosing regimen were

16 evaluated.  Early studies evaluated a

17 four-dose regimen.  The first dose of Coartem

18 was given at diagnoses and further doses were

19 given at 8, 24, and 48 hours.  However, this

20 four-dose regimen did not provide adequate

21 efficacy.  Therefore, subsequent studies

22 evaluated the efficacy of a six-dose regimen.
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1           Coartem was administered twice a

2 day for three consecutive days allowing to

3 cover two asexual parasite life cycle with

4 artemether and allowing to optimize exposure

5 to lumefantrine compared to the four-dose

6 regimen.

7           For each administration, the number

8 of tablets administered was adjusted by body

9 weight as shown in the table.  A maximum of 4

10 tablets per dose were given to patients of

11 body weight 35 kilos or greater.

12           The Coartem development program

13 included studies sponsored initially by (off

14 mike) and later by Novartis.  They were

15 conducted over 14 years between 1993 and

16 2007.

17           Around 5,000 patients were enrolled

18 and nearly 3,600 patients received Coartem

19 including about 1,500 adults over 16 years of

20 age, and about 2,000 pediatric patients who

21 were 16 years of age or younger.  Among these

22 20 studies, 8 have been identified as key for
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1 this new drug application.

2           The 20 Novartis sponsored studies

3 that comprise the efficacy and safety

4 database are outlined on the next slide.

5           As part of the initial development

6 program, a series of eight studies shown in

7 the gray box on the left were performed to

8 evaluate the efficacy of the Coartem

9 four-dose regimen.  Several of these studies

10 used values comparators which were the

11 standard of care in those countries at the

12 time these studies were conducted.

13           The eight key studies I mentioned

14 before are shown in orange and will be

15 discussed in greater detail.  The three

16 studies highlighted in green evaluated the

17 efficacy of the four-dose regimen in

18 Thailand.  These studies demonstrated that

19 this regimen was inadequate in term of

20 efficacy and provided the rationale for the

21 evaluation of the six-dose regimen.

22           Beginning in 1996, study 025
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1 compared the efficacy of the four-dose

2 regimen and the six-dose regimen in a

3 randomized double-blind design.  The

4 remaining studies to the right on the slide,

5 confirm the efficacy of the Coartem six-dose

6 regimen in adults, pediatric patients, and

7 non-immune travelers.

8           The eight studies defined as key

9 for this NDA (phonetic) are Study ABM02 and

10 O23.  These were performed in China and

11 evaluated the efficacy of the Coartem

12 four-dose regimen versus the individual

13 components artemether and lumefantrine.

14           Study 025 was performed in Thailand

15 and was the first study to evaluate the

16 efficacy of the four-dose versus the six-dose

17 regimen.  The other studies, part of the key

18 studies 026, 028, 2403, B2303 and 2401,

19 further confirmed the efficacy and the safety

20 of the six-dose regimen in a variety of

21 patient population and geographic regions.

22           The remaining studies were not
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1 selected as key as they were mainly

2 evaluating the efficacy of the Coartem for

3 those regimen.

4           The primary efficacy endpoint in

5 all eight key studies was (off mike) Day 28

6 cure rate.  And this is in accordance with a

7 recommendation of the draft FDA guidance

8 issued in 2007.

9           The Day 28 cure rate is defined as

10 a proportion of patients with clearance of

11 asexual (off mike) within seven days of

12 initiating study treatment without (off mike)

13 at Day 28 based on blood smears.

14           In most studies, the Day 28 cure

15 rate was also corrected by (off mike) chain

16 reaction in order to differentiate between

17 (off mike) of the initial infection and a new

18 infection.  This is particularly important in

19 highly endemic regions such as Africa where

20 re-infection is common.

21           The primary efficacy analysis in

22 the key studies was based on the evaluable
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1 population.  The evaluable population

2 included all patients with confirmed plasma

3 Plasmodium falciparum malaria who received at

4 least one dose of study drug and had parasite

5 counts performed at the pre-specified time

6 points including Day 28 all were discontinued

7 to unsatisfactory therapeutic effect.

8           The primary efficacy endpoint was

9 also evaluated in the modified intend to

10 treat population which included all patients

11 with confirmed Plasmodium falciparum malaria

12 who received at least one dose of study drug.

13           Indeed, in the modified intend to

14 treat analysis, patients who did not have a

15 parasite count at Day 7 or at Day 28, were

16 classified as treatment failure therefore the

17 evaluable population analysis is at most

18 clinically relevant as it better reflects the

19 true activity of the drug avoiding to

20 classify as treatment failure patients who

21 did not have a parasite count performed but

22 who may be cured.
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1           In addition, several other

2 secondary efficacy end points were evaluated.

3 These included Day 7, Day 14 and Day 42

4 parasitological cure rates, fever clearance

5 time, parasite clearance time and gametocyte

6 clearance time.

7           During this presentation we will

8 focus on the fever clearance time and

9 parasite clearance time as they represent the

10 most clinically relevant parameters.  It is

11 important to know that fever clearance time

12 was only assessed in patients who had fever

13 at baseline.

14           The selection of the Coartem dosing

15 regimen was based on three randomized

16 double-blind studies.  Study ABM02 compared

17 the efficacy of the four-dose regimen versus

18 the individual components artemether or

19 lumefantrine.  It included patients above 12

20 years of age and was conducted in a single

21 center in China.

22           Study 023 compared the efficacy of
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1 the Coartem four-dose regimen versus

2 lumefantrine monotherapy given either as

3 tablets or capsules.  This study was also

4 conducted in patients above 12 years of age

5 in the same center as Study ABM02 in China.

6           Lumefantrine capsules were

7 administered in an open label manner.

8 Lumefantrine tablets contained 120mg of

9 lumefantrine and lumefantrine capsules

10 contained 100mg of lumefantrine.

11           Study A025 included patients above

12 2 years of age and was conducted in two

13 centers in Thailand.

14           In Study ABM02, 157 patients were

15 enrolled and randomized equally to the three

16 treatment groups.  This study was designed to

17 show that Coartem would achieve at least 90

18 percent cure rate and reduce parasite

19 clearance time by a clinically relevant 10

20 hours compared with lumefantrine in the

21 evaluable population.

22           As in most of the study in this
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1 NDA, there was a higher percentage of male

2 patients because of the higher risk of

3 acquiring malaria when working in the rice

4 fields.  The median age was about 22 years

5 ranging from 13 to 57.  The median weight was

6 50 kilo ranging from 25 to 79.

7           Parasite density ranged from 20,000

8 to 27,000 asexual forms (off mike) across

9 treatment groups.

10           The sensitivity analysis was

11 performed and showed that baseline parasite

12 density did not affect treatment comparisons.

13 Median temperature was also similar across

14 treatment groups and was about 38 degrees

15 Celsius at baseline.

16           As shown in the bar graph, the Day

17 28 uncorrected cure rate was significantly

18 higher in patients treated with Coartem, the

19 top two bars, compared with artemether

20 monotherapy.  The cure rate was greater than

21 90 percent in both the evaluable population

22 and the modified intend to treat.
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1           In contrast, the artemether

2 monotherapy achieved a cure rate of less than

3 60 percent as represented on the two bottom

4 bars.

5           Median fever and parasite clearance

6 times were significantly shorter for the

7 combination compared with lumefantrine

8 monotherapy and these differences were

9 clinically relevant.  Indeed the median fever

10 clearance time was 24 hours for Coartem

11 versus 60 for lumefantrine, and the median

12 parasite clearance time was 30 hours for

13 Coartem versus 54 for lumefantrine.

14           Study 023 enrolled 153 patients who

15 were randomized to three treatment groups,

16 either Coartem or lumefantrine monotherapy

17 administered as tablet or capsules.  This

18 study was designed to have 80 percent power

19 to show a 14-hour difference in parasite

20 clearance time between Coartem and

21 lumefantrine tablets in the evaluable

22 population.  Patient characteristics were



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

55

1 similar to those seen in the previous study

2 and were comparable across treatment groups

3 with the exception of baseline parasite

4 density.  However, the sensitivity analysis

5 again showed that baseline parasite density

6 did not affect treatment comparisons.

7           As in ABM02, the Day 28 uncorrected

8 cure rate in both the evaluable and the

9 modified intend to treat population was

10 greater than 90 percent in patients treated

11 with a Coartem four-dose regimen.

12           As expected, both median fever and

13 parasite clearance time were again

14 significantly shorter for the combination

15 compared with lumefantrine monotherapy with

16 the clinically relevant difference of more

17 than 14 hours.

18           Three additional studies of the

19 four-dose regimen were conducted in Thailand,

20 a region where (off mike) drug resistance

21 Plasmodium falciparum is common.  In all of

22 these three studies, the efficacy of the
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1 Coartem four-dose regimen was lower than in

2 the previous studies conducted in China with

3 a Day 28 cure rate of around 80 percent or

4 less in the evaluable population.  Therefore,

5 a six-dose regimen administered over three

6 days was investigated in order to cover two

7 asexual parasite life cycle with artemether

8 and to maximize exposure to lumefantrine with

9 the goal of achieving a cure rate greater

10 than 90 percent in the evaluable population.

11 Study 025 was designed to have 80 percent

12 power to show a 15 percent difference in Day

13 28 cure rate between the 6-dose and the

14 4-dose regimen in the evaluable population.

15 This study enrolled 259 adults and children

16 above 2 years of age in two centers in

17 Thailand.  It compared the Coartem 4-dose

18 regimen to two different 6-dose regimen, one

19 administered over 60 hours, 3 days, which is

20 the proposed regimen, and one administered

21 over 96 hours, 5 days.

22           Today we will focus on the
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1 recommended 60- hour regimen which is the

2 3-day regimen.  Patient characteristic was

3 similar to those seen in the previous studies

4 and were comparable across treatment groups.

5 Although the median parasite density was

6 greater in the Coartem four-dose, the

7 geometric mean was comparable between

8 treatment groups.

9           Again, here, the sensitivity

10 analysis showed that baseline parasite

11 density did not affect treatment comparison.

12           As you can see, the Day 28

13 uncorrected cure rate in the evaluable

14 population, which was the primary analysis,

15 was significantly higher for the Coartem

16 six-dose regimen compared with the four-dose

17 regimen.  The cure rate was also numerically

18 better with the six-dose regimen in the

19 modified intend to treat population.

20           Of note, the efficacy was similar

21 between the 96- and the 60-hour regimen.

22 Therefore, the 60- hour regimen was chosen
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1 for further development to ensure better

2 compliance with a shorter treatment duration.

3           The median fever and parasite

4 clearance time was similar between treatment

5 groups and this was to be expected because

6 these endpoints are reached rapidly and there

7 is no difference between the two regimens in

8 terms of the total dose administered in the

9 first 60 hours of treatment.

10           Based on the results of Study 025,

11 the six-dose regimen was further evaluated in

12 five additional studies.  First we will

13 discuss Studies 026 and 028, two randomized

14 open label studies designed to confirm the

15 efficacy of Coartem.  They were also

16 conducted in Thailand and both including

17 mefloquine plus artesunate as an active

18 control arm.

19           Artesunate was administered once

20 daily for three consecutive days at the dose

21 of 4mg per kilo and mefloquine was

22 administered on day 2 and day 3 at the dose
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1 of 15 and 10 mg per kilo, respectively.

2           Study 026 enrolled patients greater

3 than or equal to two years of age and Study

4 028 enrolled patients above 12 years of age.

5 The open label design for these studies was

6 chosen due to the excessive number of placebo

7 tablets -- 24 -- patients would need to take

8 if a double-blind, double-dummy design was

9 used.

10           In Study 026, 150 patients received

11 Coartem and 50 received mefloquine and

12 artesunate.  This study was designed to show

13 that the lower limit of the one side 95

14 percent confidence interval around the Day 28

15 uncorrected cure rate achieved with Coartem

16 was above 90 percent in the evaluable

17 population.

18           Patient characteristics were

19 similar to previous studies and comparable

20 between treatment groups.  Of note, treatment

21 comparison again here were not affected by a

22 difference in baseline parasite density.
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1           In this study, the Day 28 cure rate

2 were greater than 95 percent in the evaluable

3 population for both treatment groups.  In the

4 modified ITT population, the cure rates were

5 87 percent and 94 percent in the Coartem and

6 the mefloquine/artesunate groups

7 respectively.

8           The median fever and parasite

9 clearance time were similar in both treatment

10 groups.

11           In Study 028, 164 patients received

12 Coartem and 55 received mefloquine and

13 artesunates.  This study was designed to show

14 that the lower limit of the one-sided 95

15 percent confidence interval around the Day 28

16 uncorrected cure rate achieved with Coartem,

17 was above 85 percent in the evaluable

18 population.

19           Patient characteristics were

20 similar to those seen in Study 026 and were

21 comparable across treatment groups except for

22 parasite density which was slightly lower
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1 than in the previous study.

2           Once again, the Day 28 cure rate

3 were greater than 95 percent in the evaluable

4 population and were comparable in both

5 treatment groups.  The lower boundary of the

6 confidence interval was greater than 85

7 percent.

8           In the modified ITT population, the

9 cure rates were 91 percent and 96 percent in

10 the Coartem and mefloquine/artesunate groups

11 respectively.

12           Median fever and parasite clearance

13 times were in the range of 20 to 30 hours in

14 both groups.

15           Now we will review the data from

16 two studies conducted in Africa that

17 evaluated the efficacy and safety of the

18 six-dose regimen in infants and children.

19           Study 2403 was performed in

20 collaboration with the WHO.  This was a

21 single arm study because the WHO could not

22 identify an ethical (phonetic) comparator in
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1 pediatric patients with body weight of five

2 to less than ten kilos at the time the study

3 was conducted.

4           Study B2303 was a randomized

5 investigative blind study evaluating the

6 efficacy of two Coartem formulation.  The

7 curan tablet administered as tablet, and a

8 disbursable tablet.  The curan submission

9 does not include the disbursable tablet, so

10 efficacy data from this treatment group will

11 not be presented.

12           The primary objective of Study 2403

13 was to assess the safety of the six-dose

14 regimen in young children particularly

15 infants with a body weight of 5 to less than

16 10 kilo.  Efficacy was a secondary objective

17 in this study.  Median age was 24 months

18 ranging from 2 months to 10 years of age.

19 Median parasite density was approximately

20 8,500 asexual forms per (off mike) and the

21 median temperature for all patients was 38.5

22 degrees Celsius.
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1           The main efficacy results are shown

2 here.  The Day 28 PCA (phonetic) cure rates

3 in the evaluable population was greater than

4 95 percent across all body weight groups.

5 Median fever and parasite clearance time were

6 rapid and comparable between body weight

7 groups.

8           The primary objective of Study

9 B2303 was to demonstrate the non-inferiority

10 of the disbursable tablet compared with a

11 standard tablet administered as crushed on

12 the Day 28 PCR corrected cure rate in the

13 evaluable population.  The median age in this

14 study was 36 months ranging from 2 months to

15 12 years of age, and the mean body weight was

16 13 kilos.

17           Patients enrolled in this study had

18 a higher parasite density at baseline

19 compared with Study 2403 with a median of

20 more than 30,000 asexual forms per (off

21 mike).

22           Again in this study, the Day 28 PCR
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1 corrected curate in the evaluable population

2 was greater than 97 percent in all body

3 weight groups.  Median fever and parasite

4 clearance times also were rapid.

5           Finally, the efficacy of Coartem

6 was evaluated in non-immune travelers.  Study

7 2401 is to date the largest study in

8 travelers investigating a drug for the

9 treatment of malaria.  This study enrolled

10 patients in Europe and Columbia.  It was an

11 open label single arm study because of

12 practical considerations related to

13 availability of patients.

14           The study was designed assuming a

15 10 percent recrudescence rate at most in the

16 evaluable population and though a sample size

17 of 140 patients was required.

18           Non-immune patients were defined as

19 those who had not spent the first five years

20 of their life nor the last five years prior

21 to study entry in a malaria endemic area.

22 Also, they did not have acute Plasmodium
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1 falciparum malaria diagnosed during the five

2 past years.  Patients were primarily male and

3 Caucasian.  Patients from the Columbian

4 center were mainly included in the other risk

5 group.

6           The patient population was

7 generally heavier than in previous studies

8 with a median body weight of 73 kilos ranging

9 from 41 up to 119.  For the vast majority of

10 patients, parasite density was measured as

11 number of red blood cells infected per

12 thousand of red blood cells.

13           The efficacy results are shown here

14 for both the evaluable and the modified ITT

15 population.  A high 28 Day cure rate of 96

16 percent was observed in the evaluable

17 population, but because of the large number

18 of patients who were missing Day 7 or Day 28

19 assessments of parasitemia, the Day 28 cure

20 rate was much lower in the modified ITT

21 population around 75 percent.

22           Of the 42 patients who were
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1 considered as treatment failure in the mITT

2 population, 27 were classified as such

3 because they were missing a Day 7 or Day 28

4 blood smear assessment.  However, all of

5 these patients presented a negative blood

6 smear at some time (off mike) therefore we

7 performed a post hoc analysis based on last

8 observation carried forward which showed a

9 cure rate of 91 percent in the mITT

10 population.

11           Median fever and parasite clearance

12 time in this population were less than 48

13 hours.

14           In this study, the efficacy of

15 Coartem was also assessed in patients with

16 body weight of 70 kilo or higher.  In the

17 evaluable population the efficacy in this

18 group of patients was 93 percent versus 100

19 percent in patients below 70 kilos.

20           Five patients in this subgroup of

21 patients above 70 kilo were classified as

22 treatment failure for the following reason:
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1 One patient discontinued treatment after the

2 second dose because of (off mike) and

3 symptoms of severe malaria which in fact were

4 already present at baseline.  One patient was

5 considered as treatment failure as he did not

6 get the blood assessment at Day 7, however

7 this patient was clear of parasites at Day

8 10.  The remaining three patients were

9 diagnosed with a recrudescence of malaria

10 between Day 22 and Day 28.

11           In this study, 5 patients were

12 above 100 kilo of body weight, they all

13 cleared parasites and were all cleared of

14 parasites at Day 28 except for one patient

15 who was lost to follow-up and did not get the

16 Day 28 blood assessment.

17           In summary, across all key studies

18 that I've described and that have evaluated

19 the efficacy of the Coartem six-dose regimen,

20 the Day 28 PCR corrected cure rates were

21 consistently above 95 percent in the

22 evaluable population.
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1           Lastly, I will review the efficacy

2 data in patients included in the clinical

3 trials who presented mixed infection

4 including Plasmodium falciparum at baseline.

5           A mixed infection is defined as an

6 infection with Plasmodium falciparum and one

7 or more Plasmodium species at baseline.  In

8 six of the eight key studies, patients with

9 mixed infection were enrolled.  The number of

10 patients with mixed infection the Plasmodium

11 species, the clearance time and relapse time,

12 if any, are shown here.  In addition to

13 clearing Plasmodium falciparum parasites, all

14 patients cleared parasite from the second

15 specie by Day 2, but some patients did

16 relapse.

17           In summary, this analysis shows

18 that Coartem effectively clears other species

19 of malaria parasites from the blood but does

20 not provide a radical cure for Plasmodium

21 vivax or ovale primarily because it does not

22 kill the (off mike) which are the dominant
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1 form of the parasites in the liver.

2           In conclusion, this data have

3 demonstrated that the combination of

4 artemether plus lumefantrine is more

5 effective than either drug used as

6 monotherapy.  The Coartem six-dose regimen is

7 superior to the four-dose regimen.  The Day

8 28 PCR corrected cure rate achieved with the

9 Coartem six- dose regimen in evaluable

10 patients meet the cure and (off mike) and

11 show criteria for efficacy which is greater

12 than or equal to 95 percent.

13           Coartem also provides rapid

14 clearance of fever and parasitemia.

15           In addition, similar efficacy was

16 achieved in diverse patient population from a

17 range of geographic regions with varying

18 level of endomicity, children and infants of

19 body weight greater than or equal to 5 kilos,

20 and in travelers from non-endemic regions.

21 Although Coartem does not provide a radical

22 cure for plasmodium vivax and ovale,
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1 treatment dose provides rapid clearance of

2 blood borne parasites.

3           We will now review the safety

4 profile of Coartem with particular attention

5 to two topics of special interest, the

6 nervous system and ear and labyrinth safety

7 and the cardiac safety.

8           For this NDA, the safety profile of

9 Coartem was reviewed in the context of the 20

10 Novartis sponsored studies described before

11 and in our post-marketing experience.  All 20

12 studies were pooled and two analysis

13 population were defined -- adult patients

14 greater than 16 years of age and pediatric

15 patients less than or equal to 16 years of

16 age with a body weight of at least five

17 kilos.  Nearly 1,600 adult patients and about

18 2,000 pediatric patients received Coartem.

19 Pediatric patients received the disbursable

20 tablet in Study 2303 were also included in

21 this analysis.

22           The dispensable tablet contains the
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1 same amount of artemether and lumefantrine as

2 the Coartem tablet.  It provides similar

3 exposure to both compounds and is

4 administered based on the same dosing regimen

5 according to body weight.

6           Adverse events were collected in

7 all studies, however it's important to note

8 that the reporting of AEs varied somewhat

9 between studies and in particular the

10 reporting of adverse events varies according

11 to patient age, in particular for adverse

12 events that need to be verbalized. (off mike)

13 adverse event were also collected.

14 Laboratory assessments were preformed

15 locally.  Systematic neurological evaluations

16 were preformed in some studies and EKG

17 studies were performed in most studies.

18           In this presentation we will mainly

19 focus on the safety profile of the six-dose

20 regimen.  In the adult safety population, the

21 majority of patients completed study in

22 particular those treated with a six-dose
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1 regimen.  The main reasons for study

2 discontinuation were unsatisfactory

3 therapeutic effect and loss to follow up.

4 Only two patients discontinued treatment --

5 one on the four-dose regimen and one on the

6 six-dose regimen.  The later patient was

7 confirmed to have signs of severe malaria

8 after administration of the second dose which

9 in fact were already present at baseline.

10           The majority of discontinuations

11 occurred during the follow up period due to

12 new infection (off mike).  Similar to adults,

13 the vast majority of pediatric patients

14 completed the study, particularly those

15 treated with the six-dose regimen.  The main

16 reasons for study discontinuation were

17 adverse events, unsatisfactory therapeutic

18 effect, and loss to follow up.

19           Discontinuation due to adverse

20 event occurred more frequently with a

21 six-dose regimen, but this occurred mainly in

22 one study, B2303.  The reasons for this will
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1 be detailed later.

2           Only one patient treated with the

3 four- dose regimen discontinued while on

4 treatment due to unsatisfactory therapeutic

5 effect.

6           The overall safety profile of

7 Coartem is summarized in the next two slides.

8 Three deaths occurred in the adult safety

9 population and none of them were related to

10 Coartem.  Two patients died of gunshot wound

11 and one patient stepped on a landmine.

12 Non-fatalities were reported in 15 patients

13 representing all.7 percent of patients

14 treated with Coartem.  Only one adult patient

15 discontinued the drug due to mild abdominal

16 pain which results spontaneously.

17           SAEs reported in adult patients

18 with the six-dose regimen are detailed here

19 and on the following slide.

20           Non-fatal SAEs were reported in a

21 total of nine patients and the majority of

22 events were not considered to be related to
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1 study drug by the investigator.  There was

2 one case of progression to severe malaria

3 occurring at Day 2 in a patient who already

4 had sign and symptoms at baseline and two

5 cases of recrudescence of Plasmodium

6 falciparum malaria -- one occurring at Day 21

7 and the other one at Day 23.

8           Besides these cases, the remaining

9 SAEs reported did not show any common pattern

10 or raised any specific safety signals.  Four

11 deaths occurred in the pediatric pool

12 population and will be detailed on the next

13 slide.

14           Non-fatal SAEs were reported in 20

15 patients representing 1 percent of patients

16 exposed to Coartem.  Study drug

17 discontinuation due to AEs occurred in 21

18 patients representing 1 percent of patients

19 treated with a six-dose regimen.  It's

20 important to note that 17 of these patients

21 were enrolled in Study 2303 and were

22 discontinued their protocol because they
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1 developed severe vomiting or vomited more

2 than two dose of study drug.  There were also

3 two patients who discontinued because of

4 occurrence of severe malaria, one patient who

5 discontinued because of occurrence of severe

6 respiratory tract infection, and one case of

7 urticarial.

8           All four deaths in the pediatric

9 population occurred in African children

10 treated with the six-dose regimen and three

11 of the four deaths occurred after treatment

12 was completed.  None were considered related

13 to study drug.

14           A four month old boy discontinued

15 study drug on day two because of vomiting.

16 At that time he was clear of parasites,

17 however, he simultaneously developed an

18 unspecified infection with fever that was

19 treated with paracetamol and amoxicillin,

20 however his condition worsened and he died on

21 Day 3.  A two-year-old boy with hemorrhage on

22 Day 5 died following scarification (phonetic)
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1 by traditional therapies on Day 7.  In fact,

2 he died following an hemorrhage secondary to

3 the scarification.

4           A four-year-old boy developed

5 severe gastroenteritis on Day 9 and died the

6 same day despite treatment with oral (off

7 mike) therapy.  Finally, a 5-month-old boy

8 who had clear parasite within 24 hours and

9 was still clear at Day 14, died of severe

10 malaria on Day 31 after parasite reappearance

11 on Day 29.  No PCR data are available to

12 determine if this was due to a recrudescence

13 of the initial infection or to a new

14 infection.

15           Non-fatal SAEs reported in the

16 pediatric patient treated with a six-dose

17 regimen are detailed here and on the

18 following slide.  They were reported in 13

19 patients and the majority of events were not

20 considered to be related to study drug by the

21 investigator.

22           The most frequently reported SAE
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1 was severe malaria, however it's important to

2 note that two patients developed early signs

3 of severe malaria at day two and it was

4 determined retrospectively for these two

5 patients that they already presented signs

6 and symptoms of severe malaria at study

7 entry.  At that time, their hemoglobin levels

8 were below 5g per deciliter.

9           The three remaining patients who

10 developed severe malaria had initially

11 cleared parasites.  In all cases it was

12 confirmed that it was due to a new infection

13 by (off mike) chain reaction.

14           Beside these cases of severe

15 malaria, the SAEs reported did not show any

16 common pattern or raise any specific safety

17 signals.  The only SAE considered related to

18 study drug was a case of urticarial rash that

19 led to discontinuation of study drug.

20           Study 025 performed in Thailand is

21 the only study that compared the four-dose

22 and the six- dose regimen head to head in a
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1 randomized double- blind manner.  Shown here

2 and in the following slides are adverse

3 events occurring in at least 5 percent of

4 patients in either treatment groups.  As you

5 can see here, the incidents of AEs was

6 similar in both treatment groups

7 demonstrating that the six- dose regimen was

8 at least as well tolerated than the four-dose

9 regimen.

10           This analysis, in addition, to

11 compare the safety profile of the Coartem

12 six-dose regimen in adults versus pediatric

13 patients, we have performed a subset analysis

14 of this same study which enrolled patients

15 aged two and above.  This analysis showed

16 that the most common AEs reported were

17 similar in both population.

18           As expected, AEs such as parasitic

19 gastroenteritis and pneumonia were more

20 frequent in children.  None of the difference

21 observed between the two population reflect a

22 particular safety signal.
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1           The safety of the Coartem six-dose

2 regimen was also compared in two open label

3 randomized trials, Study 026 and 028 with a

4 combination of mefloquine and artesunate.

5 Data from these studies were pulled and the

6 most frequent adverse events occurring in at

7 least 5 percent of patients are shown here.

8           The Coartem six-dose regimen had a

9 similar safety profile and was at least as

10 well tolerated as the combination of

11 mefloquine and artesunates.

12           One hundred and thirty seven

13 spontaneous reports occurred between October

14 1998 and August 2008, a period in which

15 approximately 190 million treatment of

16 Coartem were provided.  Sixty percent of

17 cases were reported from Africa, yet only 13

18 were in children despite the fact that the

19 vast majority of patients treated with

20 Coartem in Africa are children.

21           General disorders and infections

22 were the most commonly reported system organ
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1 class terms and most were related to either

2 persistence or recurrence of malaria.

3           Twenty seven cases of

4 hypersensitivity or skin reactions were also

5 reported.  Other cases included

6 hemoglobinuria, however for most of these

7 cases they were confounded by another (off

8 mike).

9           Based on animal studies are known

10 class effects of artesiminin, and fluorine

11 derivatives, certain safety topics were

12 investigated in more detail.  The nervous

13 system and ear and labyrinth disorders

14 safety, as well as the cardiac safety.

15           In animal models, artemisinin

16 derivatives have been associated with legions

17 that focused on pathways involving hearing

18 and balance, mainly when artemether was

19 administered by intramuscular injection.

20 Therefore particular attention was paid to

21 neurological and auditory safety.

22           This slide summarizes preclinical
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1 neurotoxicology findings in dogs.  Oral

2 dosing with 1,000mg per kilo per day of

3 Coartem, which contains 143mg per kilo of

4 artemether, resulted in no neurological

5 symptoms or brain legions after 13 weeks of

6 administration in dogs.

7           Three hundred mg per kilo per day

8 of artemether administered orally for 13

9 weeks resulting in exposure similar to that

10 seen in humans was not associated with any

11 neurologic symptoms or brain legions.

12 However, intramuscular doses of artemether

13 greater than or equal to 20mg per kilo per

14 day given for 7 days were associated with

15 brain stem and cerebellum (off mike) lesions.

16 It's important to note, however, that this

17 exposure is 8.7 times greater than that

18 associated with oral dosing in humans.

19           The most commonly reported nervous

20 system disorder in the adult population

21 receiving the six- dose regimen of Coartem

22 were headache and dizziness.  The remaining
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1 AEs including tremo(off mike), (off mike) and

2 ataxia -- all these adverse events were

3 transient and of mild intensity.

4           Similar to the adult population,

5 the most frequently reported nervous system

6 disorder in the pediatric population were

7 headache and dizziness.  The remaining AEs

8 reported during the study period resolved

9 except for one case of (off mike) and (off

10 mike) and one case of epilepsy.  The majority

11 of conditions were reported along with

12 paraxia and represent febrile convulsions

13 except for one case that was later diagnosed

14 as epilepsy.

15           A breakdown of nervous system

16 disorders by age group in the pediatric

17 population receiving the six-dose regimen

18 showed no clinically relevant differences

19 between age groups.  Reporting of adverse

20 event that require verbalization such as

21 headache and dizziness were indeed more

22 frequent in older children.  Similarly
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1 convulsions were only reported in infants and

2 younger children who are more prone to

3 febrile convulsions.

4           With respect to ear and (off mike)

5 disorders, vertigo, tinnitus and motion

6 sickness were the most commonly reported

7 adverse event in the adult population

8 receiving the six-dose regimen.  It's

9 important to note that all cases of vertigo

10 were reported in one single study, Study 2401

11 in travelers where it was preprinted in the

12 case report form.

13           All of these AEs were transient and

14 mild in intensity.  One patient reported

15 deafness which was in fact a mild worsening

16 of a preexisting hearing loss which was

17 reversible.

18           The most commonly reported ear and

19 (off mike) disorder in the pediatric

20 population was ear pain.  All cases were

21 transient and mild in intensity.  Post

22 marketing surveillance including patients
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1 involved in ongoing Novartis sponsored or

2 investigator initiated studies has collected

3 few reports of nervous system disorders and

4 no reports of ear and (off mike) disorders.

5           The most frequently reported AEs

6 were again headache and dizziness in adults

7 and febrile convulsions in pediatric

8 patients.

9           A thorough review of (off mike)

10 cases did not suggest any safety signal.

11           Finally, we would like to add that

12 Novartis is currently conducting a randomized

13 open label study of Coartem, malarone and

14 artesunate mefloquine to examine the effects

15 on auditory function assessed by

16 tympanometry, pure tone threshold and

17 auditory brain response wave latency of these

18 three treatments.

19           The study involved patients of at

20 least twelve years of age and auditory tests

21 were performed at baseline, Day 3, 7, 28, and

22 42.  The data safety monitoring board has
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1 reviewed data from the first 85 patients and

2 concluded that the study could proceed.  In

3 total, 265 patients were recruited and last

4 patient last visit was on November 22nd.

5           Prolongation of the QTC interval is

6 a known class effect associated with a number

7 of anti-malarial drugs including mefloquine,

8 chloroquine and halofantrine, therefore

9 particular attention was paid to cardiac

10 safety in the development program.

11           It's important to note that no

12 deaths or adverse events symptomatic of QTC

13 prolongation such as arrhythmia or (off mike)

14 were reported.

15           These slides show the results of an

16 in vitro (off mike) for different

17 anti-malarial drugs including halofantrine,

18 chloroquine and mefloquine.

19           As you can see here, the IC50 for

20 lumefantrine and desbutyl-lumefantrine, it's

21 metabolite, was approximately 200 fold higher

22 than for Halofantrine.
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1           In addition, the IC50 reported to

2 therapeutic free plasma concentration for

3 both lumefantrine and desbutyl-lumefantrine

4 is above 30.  This suggests that lumefantrine

5 and its metabolite, desbutyl-lumefantrine,

6 have an unlikely risk of cardiac toxicity and

7 are quite safe compared to halofantrine.

8           A definitive QTC study was

9 conducted in adult, healthy volunteers.  This

10 study showed that the Coartem six-dose

11 regimen was associated with a mean maximum

12 increase in QTC(f) of 7.45ms compared with

13 placebo with a 90 percent confidence interval

14 of 4.4 to 10.5ms.  The 90 percent confidence

15 interval for the Coartem six-dose regimen

16 barely crossed 10ms at 68, 72, and 108 hours

17 after administration.

18           By comparison, the effect on QTC

19 was much greater in healthy volunteers

20 receiving moxifloxacin, the positive control.

21           This study also evaluated the

22 relationship between QTC interval and
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1 lumefantrine pharmacokinetic parameters.  As

2 you can see here, the 95 confidence limits

3 for the mean (off mike) max of lumefantrine

4 does not cross the upper confidence bound of

5 the threshold of relevance for QTC change

6 which is 10ms versus placebo.

7           In summary, the safety and (off

8 mike) profile of Coartem has been

9 demonstrated in nearly 3,600 patients

10 enrolled in Novartis sponsored study and the

11 data we presented today have shown that the

12 majority of reported adverse events were not

13 specific to any particular organ system and

14 were likely to be associated with malaria or

15 febrile conditions.  Few deaths of (off mike)

16 adverse event occurred.  The vast majority of

17 nervous system and ear or (off mike)

18 disorders were of mild intensity and

19 reversible.  And there was no adverse events

20 related to QTC prolongation.

21           In addition, no new safety signal

22 have been observed based on post-marketing
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1 spontaneous reports apart from some cases of

2 hypersensitivity reactions.

3           Thank you for your attention and I

4 would like now to introduce Dr. Rosenthal who

5 will be presenting the benefit/risk

6 assessment of Coartem.

7           DR. ROSENTHAL:  Thank you.  As you

8 can see, I'm not Nick White and I don't see

9 him coming in the door, so I will do my best

10 to provide a brief summary of the benefits

11 and risks of Coartem.

12           Most importantly, I just want to

13 reiterate that artemisinin-based combination

14 therapies are clearly the consensus

15 international standard of care for the

16 treatment of falciparum malaria.

17           New guidelines for the treatment of

18 malaria came from the WHO in 2006 and were

19 much clearer than they have been before.

20 Firstly, as I just said, with a clear

21 statement that all the first line therapies

22 for uncomplicated falciparum malaria are
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1 artemisinin-based combination therapies of

2 course including Coartem, but also giving us

3 more guidance on how to evaluate therapies

4 specifically with the concept that we should

5 aim for a 95 percent cure rate and consider

6 changes in policy if cure rates drop below 90

7 percent.  There are some complexities around

8 the edges of these recommendations, but in

9 general I think there is consensus, certainly

10 my opinion is that the right way to evaluate

11 these is with PCR corrected measures of

12 efficacy and in general with an evaluable

13 population or per protocol analysis based on

14 the complexities of clinical trials and this

15 may come up for discussion later.

16           And there's also sort of old news

17 now, clear consensus, that follow up should

18 be for at least 28 days.

19           Here's a summary of a number of

20 studies of artemisinin-based therapies.  You

21 see a clear rank order with chloroquine based

22 therapies of course, not efficacious and a
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1 rank order of the others.  The two that have

2 the most consistent strong efficacy are

3 Coartem and artesunate/mefloquine.  Some of

4 the others will still make very good sense in

5 certain geographic areas but may have

6 problems in others primarily due to

7 resistance to the partners of the artemisinin

8 component.

9           Since I'm not Nick White, I've put

10 in some data from Africa rather than Thailand

11 since I'm more familiar with Africa but it's

12 just an example of the kind of data not

13 performed by Novartis, other studies showing

14 efficacy of Coartem.  This is a study from

15 Theatis Mutabingwa in a coastal area of

16 Tanzania with very high level drug resistance

17 to many agents and you see this dramatic rank

18 order.  In this slide, the red on the top of

19 the histogram bars are the true

20 recrudescences so you see in blue many new

21 infections, not surprising.  In this area of

22 Africa, you will see many new infections with
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1 any therapy over 28 days of follow up but

2 very few recrudescences with Coartem.

3           Similar data from our group shown a

4 little bit differently.  This is data from

5 Kampala, Uganda.

6           Again, a rank order with three

7 different combination regimens.  Amodiaquine

8 SP a non- artemisinin-based regimen,

9 amodiaquine, artesunate and Coartem -- again,

10 in this case in blue are the recurrent -- all

11 recurrent parasitemias, new infections and

12 recrudescences but if you look only at true

13 recrudescences, true treatment failure, you

14 see again, only 1 percent failures with

15 Coartem.

16           And just for perspective, in case

17 there are questions later, this is the reason

18 I'm here is because of our experience with

19 studies of anti- malarials, in particular

20 Coartem in Africa, so our group's been

21 involved in six different studies in areas of

22 varied transmission intensity both in East
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1 Africa in Uganda, West Africa in Burkina Faso

2 with consistently few failures with Coartem.

3 Happy to talk about this later.

4           Another advantage, as I've

5 mentioned, previously with any

6 artemisinin-based therapy, is the unusually

7 rapid clearance of parasites that comes with

8 the inclusion of an artemisinin so this is a

9 meta analysis that looked at many studies

10 that included regimens without and then with

11 artesunate and the addition of artesunate

12 gives you about one day more rapid clearance

13 of parasites, with that comes more rapid

14 clearance of the symptoms of malaria which of

15 course is highly desirable.

16           Resistance to Coartem is a little

17 complex to talk about right now.  I think we

18 would agree that it has not emerged as a

19 clinical problem, it's not really a practical

20 concern right now for the use of Coartem but

21 there are some concerns on the horizon.  This

22 is not different than really any
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1 antimicrobial agent, we worry about

2 resistance in this case.  With lumefantrine,

3 we have seen some variation in IC50s, in

4 vitro -- IC50s of parasites to lumefantrine

5 measured in different parts of the world.

6 These assays are complex and tend to vary

7 from site to site so it's a little hard to

8 interpret the data but there is some

9 suggestion that parasites do vary around the

10 world in sensitivity to lumefantrine, and

11 then that variation may be mediated by

12 differences in the copy number of a gene that

13 encodes a drug transporter, PFMDR1.  This is

14 shared -- this same resistance mechanism is

15 shared with some other drugs.  It doesn't

16 appear to be a major practical problem yet.

17           Probably more concerning is

18 resistance to the artemisinin component and

19 very recent data suggests that artemisinin

20 resistance may be emerging in Cambodia.  This

21 is a challenging slide from Nick White, but

22 if you see the blue dotted line, that's the
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1 typical parasite clearance we see with

2 artemisinin-based therapies eradicating

3 parasites usually within two days and you see

4 many individual patient points from

5 individual patients with two different

6 regimens, one a seven day course of

7 Artesunate, which is not used clinically but

8 was used for a study, and the other, a three

9 day course of mefloquine and artesunate.  And

10 you see many patients in this part of the

11 world are taking longer to clear their

12 parasites.  Since the rapid clearance of

13 parasites almost for sure is due to the

14 artemisinin component, and of course one of

15 these is a monotherapy with artesunate, the

16 suggestion here is this is truly somewhat

17 decreased efficacy of the artemisinin

18 component, very concerning for the future but

19 not really a practical concern right now.

20 Patients are still responding to the drug.

21           Just a summary of safety

22 considerations.  You've heard a detailed
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1 discussion of this.  The potential risks

2 appear to be minimal compared to the known

3 risks of untreated malaria.  The majority of

4 adverse events seen were likely a result of

5 malaria or common infections not drug

6 related.  Few deaths or severe adverse events

7 were reported and these are likely not

8 associated with Coartem.  Nervous system and

9 ear and labyrinth disorders were transient

10 and mild.  No adverse events were related to

11 QTC prolongation and a very large worldwide

12 postmarking experience has not indicated any

13 particular safety signals apart from a few

14 cases of hypersensitivity or skin reactions.

15           So to summarize the rationale for

16 availability of Coartem in the United States,

17 firstly, it is the international standard to

18 treat Falciparum malaria, it meets WHO

19 criteria for efficacy against P. falciparum

20 with more than 95 percent efficacy by what I

21 consider the best way to evaluate the

22 efficacy of anti-malarial drugs.  It provides
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1 an additional treatment option of patients

2 intolerant of other drugs or who have

3 received other drugs for chemo prophylaxis.

4 Resistance has not emerged as a clinical

5 problem and Coartem has had a favorable

6 safety profile in about 3,600 patients in

7 Novartis sponsored trials which you've heard

8 summarized and many others in about 40 other

9 studies and after now a number of years of

10 extensive clinical use.

11           So thank you.  I return the floor

12 to Dr. Marrast who will moderate any

13 questions that you have.

14           DR. MOORE:  Thank you, Dr.

15 Rosenthal, and merci beaucoup, Dr. Marrast.

16 The chair would like to solicit questions or

17 clarifications from the committee members.

18 For any of those who are going to ask a

19 question or make a comment, I would only ask

20 that for the benefit of the transcriber as

21 well as individuals who can't be present at

22 this meeting that would read the transcript
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1 or listen to the audio tape, if you could

2 please state your name prior to making your

3 comment or asking your question.  Thank you.

4           DR. KAPLAN:  Kaplan.  Could you

5 please clarify for me the eligibility

6 criteria for enrollment, especially the

7 definitions for uncomplicated malaria?

8           DR. MARRAST:  The inclusion

9 criteria with regard to parasite density in

10 our studies ranged between 500 and 200,000

11 parasites per microliter.

12           DR. KAPLAN:  So when you're talking

13 about uncomplicated, you're just strictly

14 talking about the parasite density, not any

15 clinical criteria?

16           DR. MARRAST:  In all protocol it

17 was specified that any patients who would

18 present signs and symptoms of severe malaria

19 would be excluded even though you may have

20 noticed that some studies included some

21 patients which retrospectively were diagnosed

22 with severe malaria at baseline.
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1           MR. KAPLAN:  I was just trying to

2 clarify because the request is for

3 uncomplicated malaria, I was just trying to

4 get a more specific definition of

5 uncomplicated.

6           DR. MARRAST:  Phil, do you want to

7 comment?

8           DR. ROSENTHAL:  Yeah, there is a

9 very clear WHO definition of uncomplicated

10 malaria.  I wasn't involved with the Novartis

11 study but I'm going to make the assumption

12 that they followed that with statements about

13 -- usually it's children unable to take oral

14 medications and a list of specific criteria

15 regarding end organ system dysfunction that

16 you see with severe malaria.

17           DR. MOORE:  So, Dr. Rosenthal,

18 you're saying that the WHO criteria for

19 severe malaria were the standard by which

20 these patients were subsequently excluded?

21           DR. MARRAST:  Exactly.

22           DR. MOORE:  Okay.  Thank you.  Dr.
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1 Slutsker?

2           DR. SLUTSKER:  Larry Slutsker, CDC.

3 Thank you.  I noticed you focused your safety

4 comments on neurologic and on cardiac, you

5 didn't say anything about reproductive

6 toxicity, especially exposure in early

7 pregnancy.  I wonder if you'd like to make a

8 few comments about that?

9           DR. MARRAST:  Yes, as we know, the

10 artemisinin derivative have proven to be (off

11 mike) in animals.  We have conducted an

12 observational study in pregnant women in

13 Zambia in collaboration with WHO and this

14 study enrolled 500 women who were exposed to

15 Coartem or to sufadoxine (off mike) during

16 their pregnancy.  About one third of these

17 patients were inadvertently exposed to

18 Coartem during first trimester and as you can

19 see here, the pregnancy outcome was similar

20 in both treatment groups in terms of live

21 births above 37 weeks, live births below 37

22 weeks, the number was similar between the two
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1 treatment groups.  The number of spontaneous

2 abortions was also similar in both treatment

3 groups as well as a number of still births.

4           When looking at the incidence of

5 malformation, all babies were examined at six

6 weeks post birth.  As you can see here, the

7 total numbers of new (off mike) which

8 presented birth defects were similar in both

9 treatment groups except for (off mike) for

10 higher incidence of umbilical hernia in

11 babies from the mother has been exposed to

12 Coartem during the pregnancy.

13           DR. MOORE:  I have a few questions,

14 if I may.  It's been demonstrated previously

15 and it's been shown here that there is

16 significant both inter and intra individual

17 variation in absorption of lumefantrine and

18 I'm curious about the two adult patients who

19 developed recrudescences of severe falciparum

20 malaria despite the six-dose regimen of

21 Coartem.  The implication is that since the

22 severe malaria developed at 20-plus days that
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1 this would be a lumefantrine problem, one

2 assumes, so my question is, it wasn't clearly

3 stated in the slide.  One assumes that the

4 severe nauseum vomiting limited the ability

5 to provide milk or some other fat containing

6 food to these patients and thus the

7 lumefantrine absorption was limited.  Is that

8 correct or is there some other explanation

9 you might have as to why the recrudescence

10 has occurred?

11           DR. MARRAST:  So in that study the

12 recommendation was that the drug should be

13 taken with food as soon as food intake could

14 be resumed.

15           DR. MOORE:  Of course.

16           DR. MARRAST:  We have blood level

17 of lumefantrine for one patient out of three

18 -- the three represented recrudescence and

19 indeed these patients presented very low

20 lumefantrine blood level.

21           DR. MOORE:  Okay.  Thank you.  One

22 other -- actually two questions, but I'll ask
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1 the one about the neurotoxicity.  In slides

2 CS23 and CS24, you showed the neurotoxicity

3 for both adult and pediatric patients who

4 received Coartem but I didn't -- and perhaps

5 I overlooked it -- but I didn't see any

6 listing of neurotoxicity in patients who were

7 treated with comparators.  Do you have that

8 data or is that an unfair question?

9           DR. MARRAST:  No, we have -- we

10 could provide the data later on.  We have

11 indeed collected this information in the

12 context of our two studies which compared

13 with mefloquine-artesunate.

14           DR. MOORE:  Thank you.  The

15 clinical experience with this drug is very

16 good and I'm willing to bet that it's not

17 significantly different than placebo, but I'd

18 like to have that data if I could.

19           DR. MARRAST:  Yes.  Sorry.

20           DR. MOORE:  Oh, I see.  Here it is.

21           DR. MARRAST:  Yes, indeed we have

22 the slide, and as you can see it was very
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1 similar between the Coartem six-dose regimen

2 and the mefloquine-artesunate treatment

3 group.

4           DR. MOORE:  Thank you.  One last

5 question.  In some of the earlier trials with

6 Coartem, the five day regimen was given

7 rather than the six courses over three days.

8 It's not clear to me -- I presume that the

9 regimen of six doses over three days was

10 chosen for practical purposes --

11           DR. MARRAST:  Yes.

12           DR. MOORE:  -- but I just wanted to

13 get some clarification from Novartis about

14 why that particular -- why the 3-day regimen

15 was chosen over the 5-day considering that

16 the difference in efficacy, I think, was 97

17 percent with 3 days and 99 percent with 5

18 days.

19           DR. MARRAST:  It was decided, as I

20 mentioned, for practical reasons and the (off

21 mike) were involved in that time in the

22 decision with us consider that the benefit of
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1 having a short treatment in terms of patient

2 compliance was greater than the potential

3 small additional efficacy benefit we could

4 gain.

5           DR. MOORE:  Merci, and thank you.

6 I'm sure you mentioned it, but I didn't catch

7 it.  Thank you.

8           Yes, Dr. Kaplan?

9           DR. KAPLAN:  Did you have a chance

10 to look at outcome measures, especially in

11 children who had vomiting versus those who

12 did not have vomiting?  A concern that if the

13 children vomited right after a dose, it might

14 affect outcome.

15           DR. MARRAST:  Well, in all our

16 protocol it was recommended that the patient

17 would receive another dose of treatment if

18 they were to vomit the drug.

19           DR. MOORE:  Thank you, Dr. Kaplan.

20 By the way, I'm glad to have you on this

21 panel.  I'm no pediatrician.  I'm somewhat

22 immature, but that doesn't usually count.
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1 Thank you for that question.

2           Before we go on, I did want to ask

3 one -- I want to solicit some comments or

4 clarifications or questions from our

5 statistician.  Dr. Ten Have, if you have any

6 -- if you had any questions or even if you

7 had any particular clarifications.

8           DR. FOLLMANN:  Yes, I had a couple

9 of questions I wanted to ask.  The vast

10 majority of these studies have been done in

11 malaria endemic areas where -- and in the

12 indication we're interested in here is for

13 U.S. travelers who are mostly malaria naïve,

14 you would think, and you know, you might be

15 concerned there might be differences in those

16 two populations both because their immune

17 systems might react differently with -- you

18 know, if they have exposure to malaria, the

19 drug might work differently in them and also

20 the patients who get infected who've been a

21 malaria experiant as opposed to malaria naïve

22 that infections might be a little different,
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1 but I was -- in particular, I was wondering,

2 did you in these studies outside the U.S. --

3 which I guess were all of them -- did you

4 look at immune response with something like

5 that at baseline, or would it be fair to

6 assume that pretty much all these studies are

7 malaria experienced individuals?  And then I

8 have a follow up question.

9           DR. MARRAST:  We did not look and

10 analyze immunity at baseline and all our

11 studies were conducted in regions with

12 varying immunicities so the level - it's

13 possible that the level of immunicity will be

14 different in a patient in Thailand than in a

15 patient in Africa.

16           DR. FOLLMANN:  Or China.

17           DR. MARRAST:  Or China.

18           DR. FOLLMANN:  Then I'm also

19 curious, I'd like a little more details about

20 the study in non- immune travelers which was,

21 I guess, mostly Europeans and Columbians, and

22 I just want to understand a little more about
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1 that study.  So these were travelers who went

2 to malaria endemic countries and returned to

3 Europe or Columbia presenting with malaria

4 and then they were treated --

5           DR. MARRAST:  Yes.

6           DR. FOLLMANN:  That's correct?

7           DR. MARRAST:  Yes.

8           DR. FOLLMANN:  Okay, and then you

9 had a very high dropout rate on that, about

10 40 out of 160 or so were non-evaluable for

11 the primary endpoint and you get quite a

12 discrepancy between the two methods of

13 analysis when you look at the intent to treat

14 or the evaluable, and I was wondering if you

15 could shed more light on how patients were

16 dropped out or why they dropped out and do

17 you have hunches about what happened to them?

18 Do you think they were cured or not?  Or what

19 happened?

20           DR. MARRAST:  All attempts were

21 made to follow up on these patients and get

22 information on them.  We can reasonably
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1 assume as physicians that if the patient did

2 not present -- if a patient could have

3 presented new sign and symptoms of malaria,

4 he would have come back to the centers,

5 therefore we can assume that these patients

6 were cured.

7           DR. MOORE:  Dr. Ten Have?

8           DR. TEN HAVE:  Thank you.  I have a

9 question about the study ABM02 in terms of

10 trying to distinguish between the effects of

11 lumefantrine and artemether in terms of their

12 effectiveness in playing a role in the

13 overall effectiveness of Coartem and I'm a

14 little puzzled by why artemether does so

15 poorly in terms of the uncorrected cure rate

16 relative to lumefantrine and then Coartem

17 overall and how given that lack of

18 effectiveness on the part of artemether,

19 how's it playing a role in the overall

20 effectiveness of Coartem?

21           DR. MARRAST:  I would like to

22 invite Dr. Rosenthal to address this
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1 question.

2           DR. ROSENTHAL:  Actually, I was

3 advised to respond to the last question if I

4 could do that quickly.  Just from my

5 experience in conducting studies in Africa,

6 this is the question about why was the

7 dropout rate high in the European study.

8 Typical study in Africa, we have a population

9 that highly values free, high quality care

10 from the study.  It's quite easy,

11 surprisingly, to get very good follow up and

12 built into any study is a project vehicle,

13 project home visitors that track down

14 patients and we have typically follow up is

15 well over 90 percent which is extraordinary

16 but it happens for that reason.

17           Some of the studies in Thailand are

18 done by taking patients from the border areas

19 of Thailand where there's malaria, taking

20 them to Bangkok where there's no malaria, and

21 keeping them there.  That avoids that problem

22 of re-infection because they're in Bangkok
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1 and they actually are given a bed in a

2 hospital for a month.  So that works.

3           In contrast, the European study --

4 again, I was not involved with it -- but you

5 can imagine Europeans like Americans are not

6 going to be particularly cooperative when

7 they're better after a few days and they're

8 going to be hard to track down.  So I think

9 that really explains that.  It's nothing

10 mysterious.

11           Now what was the other question?

12 I'm sorry.

13           DR. TEN HAVE:  A more prosaic

14 question, probably.

15           DR. ROSENTHAL:  Oh, actually I

16 remember.  I'll paraphrase it.  It's about

17 why did artemisinin alone do so poorly or

18 artemether do so poorly.  This is really --

19 we have a very good understanding of this.

20 The artemisinins alone work extraordinarily

21 well at decreasing parasite load, as you've

22 seen in some of the slides, but they
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1 routinely don't quite eradicate all the

2 parasites with the three day treatment

3 course.

4           There are even some interesting

5 ideas about that that they may not even

6 eradicate parasites with a longer treatment

7 with the gentleman on your right as the world

8 expert on it, so he can discuss it with you

9 later.

10           But this is to be expected that the

11 artemisinins alone work very well, patients

12 get better, but they will often have late

13 recrudescences if you don't include the

14 second drug.  That's the real basis for ACTs.

15           DR. MOORE:  Does that answer your

16 question, Dr. Ten Have?  Okay.  Dr. Coyne, I

17 believe you had a question?  No?  Yes, Dr.

18 Sepkowitz.

19           DR. SEPKOWITZ:  I have a question

20 about Study 2401 where you showed probably a

21 weight effect.  The Europeans and Columbians

22 were 20kg heavier on average.  Extending this
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1 to the U.S.  Where people might be heavier

2 yet, are you -- in truth -- are you looking

3 to change dosing?  I assume you presume that

4 this is a not enough pills issue since you

5 show it at lower weights that you need fewer

6 pills in smaller kids, et cetera.  Are you

7 going to pursue or is there a rationale for

8 you to be worried about heavier U.S. users?

9 And then I have a second part to it after

10 that.

11           DR. MARRAST:  I would like to

12 invite my colleague to answer your question.

13           DR. LEFEVRE:  Gilbert Lefevre from

14 Drug Metabolism and Pharma (off mike) at

15 Novartis.  So yes we looked at the -- in this

16 specific study we looked at the lumefantrine

17 exposure versus body weight and here on this

18 graphics you have the exposure to

19 lumefantrine, namely AUCs versus the body

20 weight of the patient, so if this was in a

21 subpopulation in this study, the body weight

22 ranged from 58 to 95kg and as you can see on
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1 this graphic there was no correlation between

2 lumefantrine exposure and body weight.  So

3 there is no reason to think that this drug

4 might be less efficient in patients with high

5 body weight.

6           DR. SEPKOWITZ:  Is there an

7 alternative explanation for the inferior

8 outcome in the heavier people?  You did

9 stratify by above and below 70kgs and there

10 is a difference.

11           DR. LEFEVRE:  Can I have the EK10

12 slide please?  Yes, so we evaluated the

13 exposure per (off mike) whether lower or

14 above 70kg and so you have the Cmax and AUC

15 values for lumefantrine here and you can see

16 that those values were similar in the two

17 groups and even slightly higher in the group

18 with body weights higher than 70kg.  So based

19 on this evaluation, there would be no

20 difference in exposure among the different

21 body weight groups.

22           DR. SEPKOWITZ:  Okay, those seven
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1 skinny people and eight less skinny people,

2 but okay.

3           DR. LEFEVRE:  I agree.

4           DR. SEPKOWITZ:  And it still

5 doesn't answer why there is a difference, but

6 okay.  The other part -- the other question,

7 since I don't think we'll be able to conclude

8 more on this -- the other part of the

9 question since we're looking at returning

10 travelers as the indication here is the

11 presence of other medications which is pretty

12 standard of many -- many medications are QT

13 prolongers that tourists into malaria endemic

14 areas might be on.  Was there any attempt in

15 the 2401 to look at concurrent medications --

16 quinolones, macrolides (phonetic) things like

17 that -- that are also QT effectors or

18 prolongers?

19           DR. MARRAST:  You mean in terms of

20 safety?

21           DR. SEPKOWITZ:  Yes, very much so.

22           DR. MARRAST:  We --
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1           DR. SEPKOWITZ:  To clarify -- I

2 would assume that the concurrent medication

3 list in people in Africa and Asia is quite

4 short.  I would also assume that the

5 concurrent medication list in returning

6 tourists essentially is probably quite long

7 and that that will be, I think, quite

8 relevant in terms of our assessment of

9 safety, specifically also the QT interval,

10 the dreaded QT interval.

11           DR. MARRAST:  Well, in our

12 protocols, all patients who were receiving

13 drugs which were known to prolong the QT were

14 excluded.

15           DR. SEPKOWITZ:  Do you have a list

16 of the excluded medications for the 2401 or

17 classes?

18           DR. MARRAST:  We can provide you

19 with.

20           DR. MOORE:  Dr. Magill?

21           DR. MAGILL:  Alan Magill from

22 Walter Reed.  Just a -- I had one question,
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1 one raised by a previous slide, I think it

2 was the PK12 slide.  Could you define that

3 metric for us better please, the AUC last?

4 What exactly are we measuring there?

5           DR. LEFEVRE:  Yes, for the AUC of

6 lumefantrine is measured over the entire (off

7 mike) plus up to seven days.  So it's

8 measured until the last concentrations which

9 can be detected so it's over seven days.

10           DR. MAGILL:  So it's the complete

11 area under the curve for the exposure of

12 lumefantrine?

13           DR. LEFEVRE:  Yes.

14           DR. MAGILL:  So sort of related to

15 this, there was a paper published in 1999 on

16 the use of the four-dose regimen in tourists

17 which I did not actually see in the

18 submission pack although I may have missed

19 it.  And I thought that was informative

20 because in that four-dose series, there

21 clearly were some additional failures when

22 compared to how a fantrine, which would be
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1 recommended so it clearly supports in a

2 non-immune group, going from four to six

3 dose, but also the failures in that group

4 were clearly in non-immunes as opposed to

5 another group that would be somewhat lesser

6 immune.  And there clearly was a weight-base

7 in there as well and I'm wondering if there

8 is a PK surrogate that actually predicts

9 therapeutic success or therapeutic failure.

10 I know that others have looked at Day 7 point

11 concentrations as being maybe more

12 predictable long term so I agree with you

13 based on that data and others that weight is

14 clearly not the 100 percent surrogate here,

15 but I could clearly construct a profile of

16 high initial parasitemia, complete non-

17 immune status, greater than 100 kilo, a

18 little nausea and vomiting, and maybe a

19 parasite acquired in Thailand that has a

20 higher -- perhaps a higher PFMDR1 copy.  You

21 know, that's the patient that's more likely

22 to fail.  I'm just wondering, that PK
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1 surrogate would be very interesting, has

2 there been any thought of looking at that?

3 Or -- I know these studies are not easy to

4 do.

5           DR. LEFEVRE:  Concerning the PK,

6 you're right.  There was an evaluation

7 showing that the Day 7 concentration was a

8 good predictor of the success rate and at

9 that time I guess you were referring to this

10 publication, the cutoff was around 0.28

11 micrograms per ml but since then there was

12 another evaluation done on pooled data and

13 the Day 7 concentrations was different, so at

14 the moment there are conflicting results on

15 this Day 7 concentration as a good predictor

16 for the success of the treatment.

17           DR. MAGILL:  Were those in -- I

18 don't believe there were very many values

19 measured in non- immune travelers so I assume

20 those were in the endemic area treatment

21 groups, the studies you were referring to?

22           DR. LEFEVRE:  Yes.
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1           DR. MOORE:  Dr. John, Minnesota?

2           DR. JOHN:  The study in non-immune

3 travelers was in adults.  I'm wondering if

4 Novartis or others have done studies on

5 pediatric non-immune travelers?

6           DR. MARRAST:  We have not performed

7 studies in -- Novartis has not performed

8 studies in pediatric travelers and to my

9 knowledge there is no data published.  We can

10 assume the efficacy is similar in adult

11 travelers than in patients living in endemic

12 regions that there would not be any

13 difference between pediatric travelers and

14 pediatric patients living in endemic regions,

15 specifically as our trials included a lot of

16 small children who are likely not to be

17 immune at least during the first year of

18 life.

19           DR. MOORE:  Does that answer your

20 question?

21           DR. JOHN:  Yes.  I think that's

22 probably correct but maybe not entirely
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1 because in the first six months when kids

2 seem to (off mike) factors we don't fully

3 understand probably maternally acquired, and

4 at that time, they may be developing some

5 other level of immunity so I don't know that

6 they're -- I agree with you that it's

7 probably correct to make that assumption but

8 I don't know that they're an absolutely

9 comparable group.

10           DR. MOORE:  Thank you. We're going

11 to take a break at 10:15, so we'll take -- we

12 have two questions, is that right?  We'll

13 take these two questions and then move on --

14 go to the break.

15           DR. GOETZ:  Matt Goetz, Los

16 Angeles.  Just following up on the issues of

17 immunity, there's the issue in the travelers,

18 but there's also of course the issue of age

19 and prior exposures.  You may have shown the

20 data, but do you have a breakdown of data

21 looking at effectiveness of treatment versus

22 the age of the patient looking at the very



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

121

1 young?

2           DR. MARRAST:  We have this

3 breakdown versus body weight which I'm going

4 to show you here.

5           DR. GOETZ:  I guess presumptively

6 the less the weight, the younger the

7 individual and the fewer previous episodes

8 but we don't have that explicitly by age, I

9 see.

10           DR. MARRAST:  I don't have the

11 data.

12           DR. MOORE:  Sorry, Dr. Goetz.  I

13 couldn't read your name plate there.  We have

14 -- go ahead, I'm sorry.

15           DR. ALSTON:  Dr. Alston, just to

16 follow up on Dr. Sepkowitz's point about the

17 poly-pharmacy in Americans and looking at it

18 not from safety but from efficacy, are we

19 aware of any drug interactions that lower

20 drug levels that might impair efficacy?  And

21 I was also wondering about concurrent HIV

22 therapies.
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1           DR. MARRAST:  I would like to

2 invite my colleague Gilbert Lefevre to answer

3 this question.

4           DR. LEFEVRE:  Gilbert LeFevre, (off

5 mike) Novartis.  So we conducted several

6 studies, several drug interaction studies

7 with mefloquine, with quinine and with

8 ketoconazole, the C3A4 inhibitor.  For

9 mefloquine we observed a reduction by

10 approximately 30 percent of the lumefantrine

11 exposure.  This was considered not to be

12 clinically relevant and the recommendation in

13 this case is to encourage further the patient

14 to take Coartem with food to compensate for

15 this interaction.

16           With quinine, we observed a

17 reduction in the exposure to artemether by 46

18 percent yet in this case we do not recommend

19 any dosage adjustment.  For lumefantrine it

20 was unchanged.  And for ketoconazole, the

21 C3A4 inhibitor, we observed a twofold

22 increase on average of the exposure to
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1 lumefantrine and artemether.  And based on

2 the favorable safety profile of Coartem,

3 again here it's not recommended to adjust for

4 the dose.

5           DR. MOORE:  Okay, thank you.  Dr.

6 Kyle?  You had a question, if it's quick?

7           DR. KYLE:  Yes, one of the

8 secondary analyses was 42 day instead of the

9 normal 28-day and that's based on a series of

10 studies in Thailand that show that drugs with

11 longer half lives should be followed longer.

12 Can you comment on the parasite clearance or

13 cure rates after 42-day analysis in those

14 Thai studies?

15           DR. MARRAST:  I will be -- I'm not

16 sure I'm going to totally answer your

17 question.  I can show you here data on the

18 Day 42 cure rates in the African study,

19 pediatric study and as you can see here, the

20 42-day parasitological cure rate PCI

21 corrected in the evaluable population was

22 95.1 percent.
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1           DR. KYLE:  I'm actually more

2 concerned about Thailand where resistance to

3 lumefantrine may be more of a problem and is

4 there any experience more recently since the

5 situation in Southeast Asia seems to have

6 changed with Coartem?  Can you comment on

7 that?

8           DR. MARRAST:  Novartis doesn't have

9 recent data in Thailand so we need to look in

10 the literature.

11           DR. MOORE:  I think it was

12 mentioned previously -- I'm sorry to

13 interrupt just for time considerations --

14 that ongoing studies are being conducted in

15 Cambodia or following the Cambodian data that

16 show relative resistance.  Am I correct in

17 saying that?  That there are ongoing studies

18 --

19           DR. KYLE:  I know very well about

20 those studies and I'm not aware of Coartem

21 being evaluated in those studies.  It's

22 mostly artesunate alone.
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1           DR. MOORE:  Okay.  Thank you.  One

2 very, very last question, Dr. Rehm from

3 Cleveland.

4           DR. REHM:  I just had a question

5 about whether there -- I apologize, I can't

6 look at you and speak in the microphone very

7 well -- whether there was any additional data

8 available either efficacy, safety, or other

9 post marketing on patients 65 years of age

10 and older.

11           DR. MARRAST:  We have limited

12 number of patients who were 65 years and

13 older in our 2401 study.  We had two patients

14 and they responded well to treatment.  In all

15 the studies conducted in endemic countries,

16 usually these patients are immunized and do

17 not present the disease.

18           DR. MOORE:  Thank you.  That's

19 going to have to do it.  I apologize for

20 being abrupt.  We'll take a break right now.

21 We're scheduled to reconvene at 10:30.  Let's

22 make it 10:35 if that's all right with
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1 everybody and we'll resume from there with

2 the FDA presentations.

3                (Recess)

4           DR. MOORE:  Before I get started

5 though, I did have a question.  Anybody on

6 the panel have an early departure today

7 besides Dr. John?  The reason I'm asking is

8 that when we do the voting I'll need to go

9 around and ask everybody why they voted the

10 way they did and so I'll start with people

11 who have to leave early just to facilitate

12 things, but it looks like we just have one

13 early departure.

14           And then we're going to -- we're

15 scheduled to start with the FDA presentations

16 right at the moment, but representatives from

17 Novartis have asked me to -- have informed me

18 that they now have -- that they have a slide

19 of additional information on drug

20 interactions with Coartem, so I'd like to

21 reintroduce Dr. Marrast.

22           DR. MARRAST:  Thank you.  So I'm
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1 going to provide you with the information

2 with regard to the non-allowed concomitant

3 medication in Study 2401.  So patients having

4 received lumefantrine or any other drug known

5 to influence cardiac functions within four

6 weeks prior to screening visit, taking other

7 drugs that are known to prolong the QT

8 interval including Class I(a) and III (off

9 mike) narcoleptics, anti-depressive agents,

10 antibiotics, micronized (off mike) and so on,

11 and certain non- sedating (off mike).

12           I would also like to take the

13 opportunity to present some additional data

14 or information we have with regard to the

15 efficacy of Coartem in patients above 70 kilo

16 of body weight.  In the study which is

17 currently being conducted in Columbia, we had

18 51 patients who were treated with a 6-dose

19 regimen of Coartem and who were above 70 kilo

20 of body weight and the body weight ranges

21 between 70 and 110 and we know that we have

22 no treatment failure in that study, so we
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1 have no treatment failure in the Coartem arm.

2           DR. MOORE:  One follow up question,

3 Dr. Marrast.  Would you be able to provide --

4 I'm sorry, maybe I'd have to go back and look

5 at the study what the distribution of the

6 weight is.  I suspect most of those patients

7 in that range were closer to 70kg, I'm

8 willing to bet and only a couple at 110

9 kilos?  You know, I'd be interested to see

10 the spread of the data if you have it, great,

11 if not, that's fine, too.

12           DR. MARRAST:  Thank you.

13           DR. SEPKOWITZ:  One other drug

14 related question since you were (off mike).

15 It crossed my mind which is interactions with

16 birth control pills, if you have data on

17 that, would be relevant, I think, to this

18 population.

19           DR. MARRAST:  Interaction with --

20           DR. SEPKOWITZ:  Birth control

21 pills.  Yes.  Thanks.

22           DR. MARRAST:  I would like to
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1 invite my colleague Gilbert to answer this

2 question.

3           DR. MOORE:  If it's possible, my

4 apologies, would you be able to present this

5 later on in the meeting?

6           DR. MARRAST:  Yes.

7           DR. MOORE:  Okay, with that, we

8 will now begin the FDA presentations with Dr.

9 O'Shaughnessy.

10           DR. O'SHAUGHNESSY:  Good morning.

11 First of all I'm going to present the FDA's

12 perspective on the efficacy data in this new

13 drug application.  Prior to that I just want

14 to apologize if there's a lot of coughing

15 during this presentation, so I'm apologizing

16 up front.  My immune system is doing battle

17 with a respiratory virus at this time.

18           In my overview, I'm going to talk

19 about the rationale for the combination drug,

20 give a brief overview of PK characteristics

21 of the combination, and then describe the

22 FDA's approach to the review of the NDA and
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1 then focus on the results of four- dose

2 factor and design studies.  There is also the

3 six-dose studies and then finish with a

4 summary of efficacy.

5           So the rational for the combination

6 of artemether and lumefantrine, as we've

7 heard earlier, they act by different

8 mechanisms of action and have different half

9 lives and different elimination properties.

10 Artemether has a rapid onset of action and

11 clears malaria parasites and reduces fever

12 during the first 24 to 48 hours of therapy.

13 Lumefantrine has a slower onset of action and

14 is effective at preventing recurrence of

15 malaria parasites.

16           In this graph -- this is just a

17 pictorial image of plasma concentrations over

18 time in healthy subjects who received one

19 dose of Coartem and on the graph to my left

20 there is a distribution over time of

21 artemether and its component DHA and as we

22 can see, these two are practically
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1 undetectable at ten hours.

2           On the right is lumefantrine

3 concentration over time.  As we can see, this

4 drug peaks at 68 hours and continues to

5 remain in plasma for several days post

6 therapy out to 15 to 30 days.

7           And as we also have heard earlier,

8 there is a food effect and food significantly

9 enhances drug exposure and subsequent studies

10 in healthy volunteers in six-dose clinical

11 trials were all conducted under fed

12 conditions.  And Coartem will be labeled to

13 be taken with food.  And in the pediatric

14 studies, the children were able to take milk,

15 broth, or formula with the dose.

16           I'm going to focus on the eight

17 primary studies that we reviewed in detail.

18 We had the raw data on these studies.  There

19 were two four-dose factorial design studies

20 -- AB/M02 and A023, then one four-dose versus

21 six-dose study conducted in Thailand, AO25,

22 and then there were five six-dose studies,
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1 two descriptively comparative with mefloquine

2 plus artesunate, one non-comparative in

3 non-immune travelers, 2401, and then two non-

4 comparative studies in African children.  And

5 I'll also comment on 13 active control

6 four-dose and six- dose studies.  We had

7 started reports on these studies but we did

8 not have the raw data.

9           So just a quick comment on the

10 inclusion and exclusion criteria for these

11 studies.  Patients with P. falciparum

12 infection and patients with mixed infection

13 including P. falciparum were included.

14 Patients had uncomplicated malaria.  And the

15 asexual parasite (off mike) baseline ranged

16 from about 500/ML of 200,000 depending on the

17 studies.  Some studies had a baseline entry

18 criteria of over 500, some had over 1,000 and

19 some didn't quote the upper limit.

20           Clinical signs and symptoms other

21 than fever in the two pediatric studies, were

22 not systematically collected and as we said
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1 earlier, the patients with signs and symptoms

2 of severe malaria were excluded.  And in some

3 studies, patients who had received prior

4 anti-malarial drugs for their current episode

5 were also excluded.

6           So the endpoints, as we've seen

7 earlier, were the primary 28-day cure rate,

8 the secondary endpoints of parasite clearance

9 time and fever clearance time, and these

10 endpoints are also in the FDA draft guidance

11 in malaria to industry.

12           We also looked at some additional

13 endpoints of early and late treatment

14 failures.

15           So the populations studied in the

16 eight studies were broad.  There were

17 partially immune subjects and non-immune

18 adults, children down to five kilo of body

19 weight, the youngest being about three months

20 old.  And then these studies, as we know,

21 were conducted in diverse geographical areas

22 and diverse populations and areas of low and
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1 high transmission -- in China, Thailand,

2 sub-Saharan Africa and in South America.

3           So the FDA's analysis focused on

4 the ITT population as the primary analysis

5 and unless otherwise stated, this is the

6 population that will be described in the

7 following slides.  We defined it -- it was

8 defined in most studies as all randomized

9 subjects who took one dose of study drug, and

10 the vast majority of patients had parasitemia

11 at baseline, in fact, there were only six

12 patients who did not have parasitemia.  And

13 the 28-day cure rate was calculated as the

14 percent cured out of all subjects treated.

15           We are going to present PCR

16 uncorrected rates and we do understand that

17 this is a conservative analysis.

18           So genotyping of paired isolates

19 was performed in two laboratories using

20 different methods for different groups of

21 studies and the performance characterizes of

22 the assays including the quasi-control
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1 weren't available to the FDA for review,

2 therefore, we focused on PCR uncorrected cure

3 rates.

4           So I'm just going to talk about the

5 four- dose studies now, and I'm going to

6 comment briefly on the early four-dose

7 studies conducted in China and then talk

8 about the factorial design studies where

9 Coartem was paired to each of its components

10 and then talk about four-dose studies that

11 were conducted outside of China, and then

12 finally, comment on Study A025 which compared

13 the four-dose to the six-dose regimen, so

14 hopefully during this presentation we can see

15 the progression from the four-dose to the

16 six-dose regimen.

17           So in the early studies performed

18 in China, there were no formal dose finding

19 studies conducted and the early studies

20 determined the optimum ratio of artemether to

21 lumefantrine and the 1:6 ratio was the better

22 ratio.  And then there was a three-arm study
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1 which determined the number of doses and the

2 days of treatment.  And as we can see, as the

3 doses here increase from three doses to four-

4 doses and the number of days increase, there

5 was a trend to higher cure rates there in

6 blue.

7           And then a second study of the

8 4-dose over 3-day regimen was conducted in

9 100 children aged 5 to 14 years and the

10 28-day PCR uncorrected cure rate in those

11 children was 93 percent.  So based on these

12 data, the 4-dose regimen of 80mg plus 480

13 given at 0, 8, 24, and 48 hours was chosen

14 for further study in the two factorial design

15 studies AB/M02 and A023.

16           So we've placed particular

17 attention on these two studies because for

18 fixed combination drugs we're required to

19 demonstrate that each component makes a

20 contribution to the claimed effects and that

21 the combination is safe and effective under

22 the Code of Federal Regulations.  So in study
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1 AB/M02, this is the only study where Coartem

2 is compared to artemether alone and the

3 results for the 28-day cure rate, parasite

4 clearance time and fever clearance time, are

5 summarized here.

6           The 28-day cure rate was

7 significantly higher in the Coartem arm

8 compared to the artemether arm and also

9 Coartem had a significantly shorter timed

10 parasite clearance and fever clearance when

11 it was compared to lumefantrine monotherapy.

12           So in study A023, this is actually

13 a three-arm study that compared four doses of

14 Coartem to two formulations of the

15 lumefantrine and I'm showing the lumefantrine

16 tablet here.  The capsule formulation was an

17 older formulation and a slightly different

18 dosing schedule to the tablet.

19           There was no statistically

20 significant difference between the 28-day

21 cure rates for the treatment groups in the

22 ITT population.  Patients treated with
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1 Coartem did have significantly faster

2 parasite clearance times than those treated

3 with lumefantrine tablets, and the time to

4 fever clearance was also significantly lower

5 in the Coartem arm.

6           So now just to focus a little bit

7 on the four-dose studies that were conducted

8 outside of China.  There were 10 4-dose

9 comparative studies conducted between '93 and

10 '97, and they all achieved variable cure

11 rates.  These are 28-day cure rates.  The

12 Coartem demonstrated higher cure rates in

13 four studies -- that's against chloroquine

14 and fancidar.

15           Similar rates in two studies

16 against quinine plus fancidar and fancidar

17 alone, and then in lower rates in four

18 studies with quinine, mefloquine and

19 mefloquine plus artesunate in Thailand and

20 against halofantrine in a European study.

21 And then in three studies where Coartem was

22 compared to chloroquine and chloroquine
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1 resistance areas, the results here are shown

2 where Coartem had significantly higher cure

3 rates at 28 days and at 14 days in those

4 three studies.

5           Despite the better results compared

6 to the control drugs in some of these

7 studies, overall the cure rates in these

8 four-dose studies were lower than seen in the

9 two studies AB/M02 and A023 and therefore the

10 progression went on.

11           In study A012, which was a

12 three-arm study in adults with a 28-day PCR

13 corrected cure rate in the ITT as follows,

14 and as one can see as the doses increase and

15 the days increase, there's a trend for higher

16 cure rates.  But the four-dose regimen still

17 did not have adequate cure rates and

18 therefore study A025 comparing four doses to

19 six doses was conducted in Thailand.

20           So here are the results for A025

21 and as we heard earlier, there was a third

22 arm study -- a third arm in this study that
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1 had a six-dose over 96- hour arm.  I'm just

2 going to present these two arms.  The 28-day

3 cure rate was not significantly different

4 between the 4-dose and 6-dose arm in this

5 study --

6           Percent for Coartem, 81 percent for

7 the 6-dose.  The parasite clearance times

8 were comparable and the fever clearance times

9 were also comparable.

10           So now I just want to focus on the

11 six- dose studies -- the A026 and A028

12 conducted in Thailand, 2401 in the non-immune

13 European travelers and Columbian patients,

14 2403 and 2303 in African children.

15           We're now looking at A026 and A028

16 on the same slide.  These studies were not

17 designed as a non-inferiority studies and

18 mefloquine plus artesunate is an unapproved

19 comparator for the treatment of uncomplicated

20 malaria, however, mefloquine itself is

21 approved for the treatment of uncomplicated

22 P. falciparum malaria and P. vivax malaria.
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1 And here we can see for the primary efficacy

2 endpoint, the cure rates for Coartem in 026

3 were 87 percent compared to 94 percent for

4 mefloquine plus artesunate.  And in study

5 A028, there were 90 percent versus 96

6 percent.

7           Study A026 did not calculate

8 parasite clearance time, but the results for

9 parasite clearance time were comparable in

10 the two arms for A028 and also the results

11 for fever clearance time across the studies

12 and between the arms of the studies were

13 comparable.

14           In AO26 they looked at parasite

15 clearance by day of study and by 48 hours 88

16 to 89 percent of patients had cleared their

17 parasites at 48 hours and 100 percent of them

18 had cleared by day 4 of the study.

19           Now, we come to the study in

20 European travelers and this was a

21 non-comparative study.  The core study, which

22 is the main study, was mostly European
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1 travelers and then there was an additional15

2 patients who were enrolled and these were the

3 Columbian patients.

4           The striking thing here, of course,

5 is the low 28-day cure rate, PCR uncorrected,

6 of 74 percent.  The parasite clearance times

7 and fever clearance times here were similar

8 to prior studies.  So we had a kind of closer

9 look at this 74 percent to see what we could

10 find out and what we found was that there was

11 a large amount of missing data in 2401, in

12 fact 19 percent of the patients had missing

13 data and 26 patients were lost to follow up.

14 So though there isn't an apparent problem

15 with efficacy here, we do not know exactly

16 what happened to the 26 patients and again,

17 there was a difference in -- slight

18 difference in failure rates here as well -- 7

19 percent in the ITT population and 3 percent

20 in the evaluable population.

21           So next I'm going to look at the

22 pediatric six-dose studies.  And just before
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1 I start, I just want to comment briefly how

2 this drug is administered in children who

3 can't swallow tablets.  It's prepared as a

4 crushed tablet in a small amount of water and

5 then is administered with food.  Our clinical

6 pharmacology team did have a look at the PK

7 of the crushed tablet versus the intact

8 tablet and these were similar.

9           In the studies, if a child vomited

10 post dosing, the dose was replaced.  If they

11 vomited within two hours, the dose was

12 replaced, and if they vomited a second time,

13 the child was withdrawn from the study and

14 was given another therapy.  And overall,

15 vomiting was reported as an adverse event in

16 about 18 percent of the patients in the adult

17 studies and in the same percentage in the

18 pediatric studies.

19           So now we're looking at the

20 pediatric efficacy by body weight and both

21 pediatric studies are included in this slide

22 -- 2403 and 2303, and as you look down at the
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1 28-day cure rates in that second column, the

2 cure rates are comparable among body weight

3 groups.  As regards to the ages of these

4 children, what I can say is that the youngest

5 was about three months and that over 50

6 percent of the children were under six years

7 old in both studies.

8           So I guess what is striking here

9 under B2303 and in the weight group five to

10 less than ten kilos, we see here a 28-day

11 cure rate of 74 percent which is different

12 from the others and I'll comment on this in

13 the next slide or at least comment on it now.

14 And then the parasite clearance time, as you

15 can see, was really comparable among the body

16 weight groups and between studies.  And the

17 fever clearance time, actually, in this study

18 was different to -- these two studies were

19 different to the other adult studies.  The

20 fever clearance time median was eight hours

21 for both of these studies.

22           When we look more closely at this
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1 74 percent what we found was that there

2 appeared to be similar rates of failures due

3 to reappearance of parasites between these --

4 in this group, but there was actually more

5 failures due to vomiting compared to the

6 other weight categories, and in the ITT

7 population, patients who vomit were counted

8 as failures.

9           So as I mentioned earlier, the

10 fever clearance time was eight hours in these

11 two studies compared to the other studies.

12 So we had asked Novartis if they would

13 provide an analysis of fever clearance time

14 based on the use of antipyretics and in the

15 pediatric studies and this is the applicant's

16 analysis here.  And in the top group, we're

17 talking about patients who took antipyretics,

18 at least one dose during the first four days

19 of the study and then we're looking at a

20 group who didn't take antipyretics during the

21 first four days of the study.  And as we can

22 see, for patients who took antipyretics, they
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1 actually appeared to have in B2303 a higher

2 median fever clearance time of 22 hours and

3 the only comment I can make here is that

4 obviously these children were not randomized

5 to receive antipyretic therapy, therefore the

6 children in this group probably did have

7 higher fevers than in the other groups.

8           So we looked at some other

9 endpoints which were early and late treatment

10 failures and the two four-dose studies are

11 depicted in the graph above and then as we

12 can see, the reappearance of parasites in the

13 ITT population was 0 percent in AB/M02 and

14 then 2 percent in A023 and then we look at

15 the reappearance of parasites in the six-dose

16 studies.  You can see that this varied from 2

17 percent to the highest being 11 percent in

18 both of the pediatric studies.

19           When we looked at early failures,

20 patients who were not doing well in therapy

21 and required rescue therapy, they presented

22 as 4 percent in the 2401 and 0.6 and 3
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1 percent in the pediatric studies 2403 and

2 2303.

3           According to protocol, rescue

4 medication was given if a vomiting of a

5 replacement dose occurred within two hours of

6 intake and as we motioned earlier, there was

7 more vomiting in 2303.

8           So we did some additional analysis

9 and here I just have a summary slide that

10 compares the 28-day cure rate and parasite

11 clearance time among adult and pediatric

12 patients in all of the studies and the

13 pediatric patients had a little bit -- a (off

14 mike) higher 28-day cure rates compared to

15 the adults.  Again, ITT population, PCR

16 uncorrected, and then we explained the 74

17 percent in 2401 earlier and again the median

18 parasite clearance times across all the

19 studies were similar and the median fever

20 clearance time was also similar other than

21 the eight hours for fever clearance time in

22 the two pediatric studies.
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1           So we also had a look at body

2 weight and the 28-day cure rate in patients.

3 There weren't a lot of patients who had high

4 body weights over 70 kilos except in the

5 European study which was 2401.  Let me

6 mention right now that there's a typo.  Last

7 time I checked 66 over 98 was 67 percent and

8 not 6 percent, so -- let me just go onto the

9 next slide here.

10           So there was actually a

11 statistically significant difference in

12 patients with lower body weights than the

13 higher body weights, but when we actually

14 looked at this, it looks like it's been

15 driven by the missing data here again 24

16 percent of patients had missing data versus 8

17 percent in the less than 70 kilo group and

18 again there was a slightly higher failure

19 rate in this group, 8 percent in the higher

20 body weight group versus 5 percent in the

21 over 70 kilo group.

22           Also, I should mention that our
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1 clinical pharmacology reviewers also did have

2 a look at this and did not find a correlation

3 between PK exposures and body weight.

4           So I also tried to look at patients

5 who had baseline parasite counts over 100,000

6 and there weren't that many patients in the

7 studies.  In B2303, the 100/121 does refer to

8 patients who took the crushed tablet and

9 patients who took the disbursable tablet

10 combined, but if we tease out the patients

11 who took the crushed tablets, since this is

12 the formulation that will be -- that is up

13 for registration -- the 28-day cure rate in

14 that group of patients was 74 percent.  It

15 was actually over 80 percent in the

16 disbursable group and then the results for

17 the evaluable population is in the bottom

18 row.

19           As regards, mixed infections,

20 baseline mixed infections with plasmodium

21 falciparum and plasmodium vivax, we had 43

22 cases.  All of the patients cleared their
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1 parasitemia between 24 and 48 hours but not

2 unexpectedly, there was a high relapse rate

3 of 33 percent and the patients required

4 primaquine because as we know, the Coartem

5 does not have activity against hypnozoite

6 form of P. vivax.  There was a limited number

7 of patients with P.  Malaria and plasmodium

8 ovale and we did not have any patients with

9 single infections of vivaz malaria or ovale.

10           So just to comment a little bit on

11 the limitations of the eight studies that we

12 reviewed, the factorial design studies AB/M02

13 and A023 were conducted at the same single

14 site and only AB/M02 compared itself to

15 artemether alone and then the four-dose

16 versus six-dose study which is A025 and the

17 comparative studies A026 and A028 were all

18 conducted at two sites in Thailand.  Most of

19 the studies that we reviewed were un-blinded

20 and uncontrolled and we had no patients with

21 HIV infection in the studies.  And of course

22 there is a concern regarding drug-drug
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1 interactions between antiretroviral therapy

2 and Coartem because of SIG3A4 metabolism and

3 as we mentioned earlier, we had seven

4 patients in the study who were over 65 years

5 old therefore it's difficult to reach a

6 conclusion about efficacy of Coartem in

7 elderly patients.

8           So just in summary, we had

9 four-dose studies, they've been shown to be

10 -- Coartem has been shown to be superior to

11 artemether based on the 28-day cure rate and

12 superior to lumefantrine based on parasite

13 clearance time and fever clearance time and

14 also superior to chloroquine in chloroquine

15 resistant areas of India, Senegal and

16 Tanzania.

17           In study A025, the 28-day cure rate

18 in the ITT population PCR uncorrected was 71

19 percent for the four-dose group and 81

20 percent for the six-dose over (off mike)

21 group.  And then in the five open label

22 studies, six-dose studies, that they provide
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1 supported evidence for the efficacy of

2 Coartem in A026 and A028 the six-dose regimen

3 demonstrated similar cure rates to the study

4 A025.  Study 2401 in European travelers, the

5 cure rate was somewhat lower and there was a

6 large number of patients with missing data in

7 that study, and then similar cure rates also

8 demonstrated in the pediatric studies to the

9 six-dose studies in endemic areas.  And

10 finally, the parasite clearance time and

11 fever clearance time across the six-dose

12 studies was similar although shorter in the

13 large pediatric studies, of eight hours.

14           Thank you for your attention.

15           DR. MOORE:  Thank you, Dr.

16 O'Shaughnessy.  And with that, we'll now have

17 Dr. Lim?  Is that correct?

18           DR. LIM:  Thank you.  As the last

19 speaker this morning, I'd like to thank

20 everyone for attending the Advisory Committee

21 meeting, in particular the members of the

22 Anti-Infective Advisory Committee, the
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1 Novartis consultants in Novartis and our

2 consultants as well.

3           So unlike the efficacy analysis

4 which focuses on the eight key studies that

5 Dr. O'Shaughnessy just spoke about, for the

6 clinical safety analysis, we considered all

7 studies which had four or six-dose (off mike)

8 exposures.  The studies which contributed to

9 the study populations are shown at the bottom

10 here with the eight key studies highlighted

11 in blue.

12           You can see that the majority of

13 the six- dose study data came from the eight

14 key studies and contributed to this total

15 here.  These key studies had study data which

16 was available for individual review.  In

17 contrast, the majority of the four-dose

18 studies came from non-key studies which often

19 had data sets which were not available for

20 individual review.  For this reason, and also

21 because the applicant was pursuing the

22 six-dose treatment, these exposures are the
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1 ones that we're focusing on.

2           There were approximately 650 adult

3 exposures defined as patients greater than 16

4 years of age, over 1,330 pediatric patients

5 defined as patients less than or equal to 16

6 years of age for a total of almost 2,006 dose

7 quartum (phonetic) exposures.  The quartum

8 four-dose information was used as supportive

9 data and the total database analyzed was over

10 3,400 patients.

11           The pooled data had several

12 limitations that are important to recognize.

13 First, there were a variety of different

14 study designs used.  While some studies were

15 controlled and blinded, the majority of

16 studies were non-controlled open label

17 studies.  Few studies had comparator arms and

18 if there was a comparator arm, few had more

19 than one and a variety of different

20 anti-malarials were used across studies.

21           Second, different enrollment

22 criteria were used.  For example, fever was
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1 required on enrollment in the pediatric

2 studies but this was not the case for the

3 adult studies and, therefore, it's not

4 surprising that fever is the most frequently

5 reported adverse event in the pediatric

6 studies.

7           Lastly, there were differences in

8 the way adverse events were capture.

9 Systematic neurologic exams and ECGs were not

10 done in all studies.  In some of the six-dose

11 studies, case report forms had preprinted AEs

12 which were mostly signs and symptoms of

13 malaria however this may have led to

14 increased reporting since these adverse

15 events were solicited.

16           Lastly, laboratory tests were

17 variable.  Different tests were performed at

18 different sites and were variable from study

19 to study.

20           This slide shows deaths, serious

21 adverse events, or SAEs and discontinuations

22 in the adult pooled population.  You can see
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1 in the first two columns that all of these

2 outcomes were infrequently reported in both

3 the four-dose and six-dose groups.

4           All deaths, which there were three

5 of them, occurred in the four-dose group and

6 the cause of death in all cases were

7 accidents or trauma and in no cases could the

8 deaths be attributed to study drug.

9           With respect to SAEs, these

10 occurred at a rate of 1.4 percent in the

11 six-dose group, 22 SAEs in nine patients.

12 Most of these SAE reports were single in

13 nature and there were only three which were

14 duplicates.  So there were three cases of

15 increased trans anamneses and in all three

16 cases, the liver function tests were abnormal

17 at baseline.

18           On individual case review, we

19 attributed two of these three cases as being

20 possibly attributed to study drug and in both

21 of these cases the liver function test

22 normalized by days 16 and 32.
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1           All of the SAEs, of the 22, all of

2 them resolved except for one case of

3 abdominal pain which was already present

4 prior to enrollment.

5           Lastly, with respect to AEs leading

6 to study discontinuation, there was only one

7 case and this was in the six-dose arm.  This

8 was a 58-year- old woman who developed mild

9 abdominal pain and mild diarrhea after one

10 dose of study drug.  She discontinued this

11 and both of these AEs resolved without

12 intervention the following day.

13           Lastly, the rate of loss to follow

14 up was approximately similar in both arms at

15 11 percent.

16           I want to touch briefly on some

17 terminology just to make sure everyone is

18 aware of how AEs are analyzed and organized.

19 AEs are coded using MeDRA which stands for

20 the Medical Dictionary for Regulatory

21 Activities.  These are clinically validated,

22 international medical terminology developed
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1 by the International Conference on

2 Homonization.  MeDRA has a hierarchical

3 organization where AEs are first classified

4 by the appropriate body system, or system

5 organ class SOC and then subsequently fall

6 into more specific categories called the high

7 level group term, high level term, preferred

8 term, and lowest level term.

9           We tend to analyze data at the

10 system organ class or SOC and the preferred

11 term PT level and the next slide will provide

12 an example of how an AE is coded.

13           So let's take the example of an

14 arrhythmia.  An arrhythmia that's written on

15 the case report form quite fortunately here

16 appears in MeDRA as the lower level term

17 arrhythmia.  Lower level terms are often

18 lexicon variants so if it's written as

19 dysrhythmia on the case report form, you can

20 still capture it here.  However, all the

21 lower level terms then map to a specific

22 medical concept known as the preferred term,
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1 and in this case arrhythmia simply maps to

2 arrhythmias.  Arrhythmias and all of these

3 preferred terms fall under the category of

4 rate and rhythm disorders as the high level

5 term, under the high level group term of

6 cardiac arrhythmias, and finally to the SOC,

7 system organ class, of cardiac disorders.

8 This organization allows us to analyze data

9 at various levels of detail, so if we suspect

10 a cardiac signal, we can look at the SOC

11 level but if we wanted to drill down to more

12 specific levels at to what AEs made up that

13 SOC, we can do it very easily with this sort

14 of organization.

15           Before we get into malaria

16 patients, I think it's important to recognize

17 the AE profile of Coartem in healthy

18 volunteers.  There have been a number of

19 healthy volunteer studies, nine in total, but

20 most of these had used only single doses of

21 Coartem or had small study numbers.  The best

22 data we have to date is the thorough QT study
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1 which enrolled healthy volunteers and

2 administered the full Coartem six-dose

3 regimen.  This was a parallel group single

4 blind study which randomized patient subjects

5 to Coartem, moxifloxacine as a positive

6 control or placebo with 42 subjects per arm.

7 A follow up of these subjects continued for

8 18 days.

9           This table shows the distribution

10 of AEs in these healthy volunteers.  In any

11 AE which appeared in the Coartem group at

12 least once is shown on this table.  The

13 totals, highlighted in the black bold font

14 here, simply represent the total number of

15 AEs within each system organ class so we can

16 see nervous system disorders, infections, and

17 so forth.

18           The first thing to note is that the

19 rate of AEs in the Coartem arm for each of

20 the SOCs is comparable to that of placebo.

21 The most frequently reported AE in the

22 Coartem group was sciatica with two cases
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1 reported.  You will note that the type of AEs

2 reported in healthy volunteers such as

3 rhinitis, dyspepsia, back pain, are very

4 different from what is reported in malaria

5 patients which is shown here.  This table

6 summarizes the adverse events which were

7 reported in greater than 10 percent of adult

8 subjects in the pooled population who

9 received a six-dose regimen of Coartem.

10           For presentation purposes only, all

11 the incidents tables show different cutoffs

12 so this one is showing greater than 10

13 percent but for the actual review, we used

14 much lower cutoffs of 1 to 2 percent.

15           So you will note the top five

16 preferred term -- adverse events reported as

17 preferred terms highlighted in the blue font,

18 and you will see that they are headache,

19 dizziness, anorexia, asthenia and arthralgia,

20 very different from the healthy volunteer

21 study.

22           What we also noted was that the
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1 majority of these AEs occurred on days one to

2 three and were mild in intensity and

3 generally self resolving.  It's also

4 important to note that we only analyze

5 treatment emergent adverse events, however

6 the way AEs were coded was that anything that

7 was present at baseline that worsened after a

8 subsequent dose of drug, was counted as an AE

9 and in many cases it was still likely

10 symptoms of resolving an ongoing malaria

11 infection that were being captured.

12           So we conclude that the AE profile

13 in healthy volunteers is different from

14 malaria patients except for headaches and

15 chills, which overlapped in both cases, but

16 the rates were very different, and therefore

17 it's important to recognize that many of the

18 AEs that are reported in clinical trials,

19 even though only treatment emergent AEs are

20 being analyzed, are likely related to

21 malaria.

22           Severe AEs were reported in 5.3
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1 percent of patients in the six-dose group and

2 there were a variety of reports across a

3 variety of SOCs, system organ classes, but

4 the most frequently reported are listed here

5 with pyrexia, splenomeglia, and headache.

6 You will see that all of these occurred at

7 very low incidence.

8           This slide shows deaths, SAEs, and

9 discontinuations in the pediatric pooled

10 population.  You can see that in both the

11 four-dose and six-dose groups, all of these

12 occurred in incidents of less than 1.5

13 percent with the exception of AEs leading to

14 study discontinuation.  Of these 71 patients,

15 70 came from one of the large pediatric

16 studies in Africa, study B2303 and in this

17 case, you've heard a little bit about this

18 earlier, 20 of the 70 subjects discontinued

19 the drug due to a protocol specification

20 which stated that patients were to be

21 discontinued from the study if they vomited

22 their dose of replacement drug.  The
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1 remaining 50 of the 70 developed what was

2 coded as P. falciparum infection which was

3 late reappearance of parasites after a

4 primary clearance.  These were not primary

5 drug failures.  All these patients completed

6 their therapy and had appearance of parasites

7 later and were discontinued at that time.

8           And finally, the last case of

9 discontinuation was a case of ertacaria which

10 was coded as an SAE which I'll describe on a

11 subsequent slide.

12           Going back briefly to deaths, there

13 were four deaths and all occurred in the

14 six-dose arm as described by Dr. Marrast.

15 All causes of death were due to infection

16 with the exception of the one case of

17 hemorrhage and in none of these cases were

18 the deaths attributed to the study drug.

19           Pediatric SAEs were reported in 1.3

20 percent of patients in the six-dose group.

21 Again most were single reports only with

22 multiple cases reported here.  There were



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

165

1 three cases each of convulsion and pyrexia

2 and two cases of anemia.  On individual case

3 review we could only attribute one SAE of the

4 30 as being possibly related to study drug

5 and this is the case of urticaria.  This was

6 a four year old girl who developed ertacaria

7 following two doses of Coartem.  She

8 discontinued after a total of four doses on

9 day two and received antihistamine and the

10 ertacaria completely resolved by day six.

11           Of note, all the SAEs resolved with

12 the exception of one case of viral hepatitis.

13 This was a case where the LFTs were already

14 resolving but were not normal at the end of

15 the study period.

16           Pediatric AEs greater than 6

17 percent in the pooled population are shown

18 here.  We can see that the top five, again

19 which are highlighted in blue, include

20 pyrexia, cough, vomiting, anorexia and

21 headache.  These are likely symptoms of

22 malaria.  I'm going to talk briefly about the
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1 incidence of cough.  This was likely related

2 to respiratory tract infections in the two

3 large pediatric studies in Africa, both of

4 these the B2303 and the A2403.  These were

5 both non-comparative studies which enrolled

6 large numbers of very young children and we

7 know that respiratory tract infections are

8 not uncommonly reported in African children

9 who present with malaria.  We also know that

10 the cough was not temporally associated with

11 dosing as it occurred throughout the study

12 period.

13           Most of these AEs were mild in

14 intensity reported on days one to three, and

15 as I mentioned were likely related to malaria

16 infection.

17           Severe AEs in the pediatric pool

18 population were reported in 7.3 percent of

19 patients in the six-dose group.  Again most

20 were single reports with the exceptions here

21 of pyrexia, splenomeglia, anemia, and cough.

22           I want to touch upon comparative
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1 data now.  So up to this point all the data

2 I've been showing you has been uncontrolled

3 and therefore drawing comparisons between

4 treatment groups was not valid and for that

5 reason we have not shown the other groups.

6 However, there is some limited comparative

7 data which provides a lot of useful

8 information.  So the first is study 25 which

9 studied the four-dose regimen of Coartem to

10 the six-dose.  And the second are studies 26

11 and 28, both of which compared Coartem with

12 the unapproved comparator of mefloquine plus

13 artesunate.

14           Study 25, as mentioned, was the

15 only comparative study amongst the eight key

16 studies which compared the four versus

17 six-dose regimes.  This was a randomized

18 double-blind study of almost 360 patients

19 with three treatment arms.  We only focused

20 on the 6-dose over 60-hour treatment arm as

21 opposed to the one over 96 hours as this was

22 the more relevant of the 6-dose arms.
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1           The table shows the number of

2 patients in each treatment arm and in the end

3 we found that treatment emergent AEs were

4 comparable in both the adult and pediatric

5 patients with respect to both the type of AEs

6 reported and the rates and the following two

7 slides will briefly describe that.

8           This table shows adverse events

9 reported in greater than or equal to 20

10 percent of adult patients in Study A25.  You

11 will note that the AEs reported are very

12 similar to what you've seen before and are

13 likely malaria symptoms.  Of note, the rates

14 of the actual AEs is very similar between the

15 four- dose and six-dose groups.  We did not

16 see an increased number of AEs reported with

17 the six-dose group.

18           Very comparable data was seen with

19 the pediatric population on this slide.

20 Again AEs greater than or equal to 20 percent

21 of pediatric patients is shown here.  A very

22 similar profile of adverse events is reported
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1 in very similar rates between the arms.  And

2 so on the basis of this study we can conclude

3 that the adverse event profile of the

4 six-dose regimen does not appear any worse

5 than the four-dose.

6           The other comparative studies were

7 Studies and 28 and I pooled them both because

8 they both compared Coartem with mefloquine

9 plus artesunate.  These were both randomized

10 open label studies performed in Thailand, and

11 the table here, again, shows the number of

12 patients randomized to each arm.

13           This table shows the most

14 frequently reported AEs in the Coartem

15 compared to the mefloquine/artesunate arms.

16 Numerically the AE rates for Coartem are

17 slightly higher than those of

18 mefloquine/artesunate, but not significantly,

19 and it's not surprising since artesunate is a

20 component of the comparator arm.  Most of

21 these AEs were mild in intensity and resolved

22 in a matter of days.
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1           We see a similar trend with the

2 pediatric data so again the most frequently

3 reported AEs in the Coartem group versus

4 mefloquine/artesunate.  Again we see

5 numerically higher AE rates in the Coartem

6 arm, nothing significant compared to the

7 mefloquine/artesunate group.  So on the basis

8 of very limited comparative data -- and we

9 recognize the very small numbers here -- we

10 can conclude that the AE profile of Coartem

11 seems quite similar to that of the unimproved

12 comparator of mefloquine plus artesunate.

13           Next I'd like to talk briefly about

14 three specific organ system AEs that we

15 looked at in detail.  These include nervous

16 system disorders, ear and labyrinth findings,

17 and cardiac safety.

18           Non-clinical data has shown that

19 exposure to artemether can result in axonal

20 and neuronal degeneration in the auditory and

21 balance pathways of the brain.  In dogs

22 exposed to artemether intramuscularly at
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1 doses greater than 10mg per kilogram per day

2 for more than eight days results in such

3 legions.  And this dose corresponds to about

4 14 times that of human Day 1 clinical

5 exposure, however, artemether levels are very

6 unpredictable and are not dose proportional

7 and to illustrate that, we have two dog

8 studies in which oral artemether was

9 administered at a dose of 600mg per kilogram

10 per day for eight days.  In the first study

11 at this dose, an AUC of 55 times that of

12 human Day 1 clinical exposure was achieved

13 and not surprisingly these animals exhibited

14 clinical symptoms such as staggered gait,

15 vomiting, head tremors, and subsequently the

16 dose was decreased to 300mg per kilogram per

17 day which is approximately 1.5 times that of

18 human Day 1 clinical exposure, for a further

19 seven days.  These animals continued to have

20 sporadic vomiting.

21           Etiologic testing showed that there

22 was minimal hearing loss of about 20db and on
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1 necropsy, there were no histopathological

2 changes in the brain.

3           Contrast this to the second study

4 which also looked at 600mg per kilogram per

5 day in dogs and in this case, an AUC of only

6 four times that of human Day 1 clinical

7 exposure was achieved.  These animals had

8 neither symptoms nor legions.

9           Data in rats show that exposure to

10 artemether at 300mg per kilogram per day

11 orally daily for 13 weeks, which is similar

12 to what human clinical exposure would be, had

13 no brain legions or any signs of clinical

14 neurotoxicity.

15           And lastly in dogs administered

16 artemether/lumefantrine at 1,000mg per

17 kilogram per day orally for seven days, which

18 is about two times that of human clinical Day

19 1 exposure, also had no symptoms or any brain

20 legions.

21           On the basis of this non-clinical

22 data, we can conclude that neurotoxicity
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1 appears to be associated with higher

2 sustained artemether exposure and that these

3 higher sustained levels appear to only occur

4 with intramuscular dosing and not with oral

5 dosing.  This may be because repeat oral

6 dosing leads to this phenomenon of an

7 apparent self-induced metabolism and the

8 levels actually drop.  However, the levels to

9 artemether do not decrease with repeat

10 intramuscular dosing.

11           In addition, the intramuscular root

12 may result in exposures to different

13 artemether related compounds that are not

14 seen with oral dosing due to the large first

15 pass effect.

16           Of note in the Coartem clinical

17 development program, there was no significant

18 neurotoxicity attributed to the drug, however

19 we do note that systematic neurologic exams

20 were not performed in all the studies.  They

21 were conducted in the pediatric studies and

22 in one of two sites in Studies A25 and 26.
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1 The remaining studies recorded neurologic

2 findings as AEs only and the significance of

3 this is that any subtle neurologic findings

4 which may potentially only be detected by

5 physical exam may have not been captured.

6           This table shows nervous system

7 disorder AEs by preferred term in the adult

8 pooled population exposed to the six-dose

9 regimen of Coartem.  You can see that

10 headache and dizziness far outweigh the

11 report of any other neurologic symptom.

12           In looking at preferred terms which

13 may relate to balance symptoms, we've looked

14 at nystagmus and ataxia and we see again that

15 these rates are very low.  Of note, there

16 were no reports of abnormal coordination.

17           Severe nervous system disorder AEs

18 were reported at a rate of 0.8 percent.

19 There were three cases of headache, one case

20 of somnolence, and one case of mental

21 impairment.  The only case which could be

22 attributed possibly to the study drug on
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1 individual case review was the case of

2 somnolence and this was a 37 year old woman

3 who cleared parasites on Day 3 but on the

4 same day developed severe vomiting and

5 somnolence.  No therapy was given and the AE

6 resolved the following day.

7           Of note, the remainder of these

8 severe nervous system disorders also

9 resolved.

10           Nervous system disorders SAEs were

11 reported at a rate of 0.5 percent.  There was

12 one case of headache, one case of coma, and

13 one case of mental impairment.  The headache

14 and the mental impairment could be attributed

15 due to malaria recurrence and the one case of

16 coma on case review was found to be due to an

17 unrelated cause and not attributed to study

18 drug.

19           Similar to the severe AEs, all SAEs

20 here resolved as well.

21           Pediatric nervous system disorders

22 were analyzed according to pre-specified age
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1 groups to capture any age specific neurologic

2 AEs.  As a whole, nervous system AEs were

3 reported at much lower rates in pediatrics

4 than in adults and this may be due to the

5 fact that infants and young children cannot

6 report symptoms.  And this table clearly

7 demonstrates this.  If we look at symptoms

8 such as headache and dizziness, we can see

9 that they are infrequently reported in

10 children less than two years of age and

11 rapidly increase in number with increasing

12 age.

13           Contrast that to an objective

14 finding such as tremor which more or less

15 seems to be evenly distributed across all age

16 categories.

17           All of these AEs tended to be mild,

18 reported on days one to three and resolved

19 within a matter of days.

20           Again, if we focus on the preferred

21 terms, which may allude to balance disorders

22 such as ataxia and nystagmus and tremor, we
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1 see very infrequent reports.

2           In the pediatric population we also

3 looked at other adverse events such as falls

4 and abnormal behavior and abnormal

5 coordination given that these might be signs

6 of neurotoxicity in young children who cannot

7 walk.  We only found one report of a fall, no

8 cases of abnormal behavior, no cases of

9 abnormal coordination in this pediatric

10 pooled population.

11           With respect to nervous system

12 disorder severe AEs and SAEs, none could be

13 attributed to study drug and all cases

14 resolved.  There were two cases of severe

15 AEs, one was a case of convulsion in a five

16 year old male which was attributed to

17 bacterial meningitis and there was one case

18 of headache in a six year old female which

19 was due to malaria re-infection.

20           Three cases of convulsion were

21 reported of which two were attributed to

22 cerebral malaria and one due to the case of
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1 bacterial meningitis I just previously

2 mentioned.

3           I'm going to say a couple words

4 about Clonus.  This physical exam finding was

5 observed with both the Coartem four-dose and

6 six-dose regimens in both adults and

7 pediatrics but was not seen in either the

8 mefloquine plus artesunate or sulfadoxine

9 pyrimethamine groups.  Of note, all cases of

10 clonus, or the majority of cases of clonus,

11 were mostly mild, reported between days one

12 to three, and self resolving.

13           On closer examination of the cases

14 of clonus in the six-dose group in the

15 adults, this is a typo, all were reported

16 from studies A25 and 2 and what happened was,

17 it was reported on the case report form as

18 involuntary muscle contraction and when it

19 was re-coded in MeDRA, it was re-coded as

20 clonus.

21           In the cases of the pediatric cases

22 of clonus, of these eleven cases, ten of the
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1 eleven came from one site which detected nine

2 of the ten cases with the systematic

3 neurologic examinations that we mentioned

4 briefly earlier.

5           In summary, the most commonly

6 reported nervous system disorders are

7 headache and dizziness and these are very

8 non-specific symptoms which are likely

9 related to malaria infection.  Most of the

10 nervous system disorder AEs reported were of

11 mild intensity.  Most of the AEs and all of

12 the SAEs resolved and there were no SAEs

13 which were related to study drug.  The AEs

14 related to balance seemed to be infrequently

15 reported.

16           There are some limitations of the

17 data with respect to ear and labyrinth

18 disorders that are worth noting.  First,

19 systematic testing of hearing at baseline was

20 not performed and therefore any subclinical

21 hearing loss would not have been detected.

22 Attempts have been made to determine whether
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1 there is any audiologic affects of Coartem so

2 Study A2412 was an open label single center

3 study using etiologic measurements to

4 evaluate Coartem, malarone, and

5 mefloquine/artesunate on auditory function.

6 This study was terminated prematurely but the

7 preliminary findings rejected the hypothesis

8 that Coartem patients had a greater than 15

9 percent auditory brainstem response,

10 audiotrometry (off mike) change suggestive of

11 hearing loss, and therefore, because this

12 study was terminated prematurely, the

13 results, which Dr. Marrast actually presented

14 a little bit of, have shown nothing worrisome

15 to date.

16           This table shows the ear and

17 labyrinth AEs reported in the adult pooled

18 population receiving the six-dose regimen of

19 Coartem.  The most frequently reported was

20 vertigo with 21 cases of which 21 of them

21 were mild and mostly reported in the early

22 days and resolved.  Only one case was vertigo
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1 attributed to study drug.

2           The one case of deafness we've also

3 spoken about briefly.  This was a case where

4 decreased hearing loss was already present at

5 baseline and worsened after a dose of Coartem

6 but resolved by Day 3.

7           It is noted that there were 11

8 cases of hypoacusis representing 1.4 percent

9 of patients in the four-dose group, none in

10 the six-dose group.  All cases of hypoacusis

11 were mild, between Days 1 to 3 and two cases

12 were suspected to be attributed to the study

13 drug.

14           This table shows the ear and

15 labyrinth disorder AEs in the pediatric

16 pooled population.  You can see from the

17 preferred terms here that lesions in the

18 brain stem effecting auditory pathways are

19 not related to the AEs that were recorded in

20 the pediatric population.

21           So we can summarize that AEs that

22 were recognized and seen were of mild
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1 intensity and resolved.  The most frequently

2 reported in the adults six-dose group was

3 vertigo.  The one case of deafness was a

4 patient who had baseline hearing loss which

5 worsened with Coartem but subsequently

6 resolved.  There were cases of hypoacusis

7 noted in the four-dose group but not the

8 six-dose group and there were not auditory

9 AEs of significance in the pediatric

10 population.

11           So as mentioned, lumefantrine is

12 related to halofantrine which is a drug known

13 to prolong the QT interval.  Cases of torsade

14 and sudden death have been described with

15 halofantrine use and because of this class

16 effect, a thorough QT study was performed to

17 evaluate the effects of lumefantrine.  This

18 was reviewed by the FDA Interdisciplinary

19 Review Team for QT Studies.  And overall the

20 study was well conducted and followed the

21 ICHE14 guideline in the case that

22 moxifloxacine was used as a positive control



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

183

1 for assay sensitivity but we do note that

2 only therapeutic doses of Coartem were

3 studied and not super therapeutic doses and

4 also that the design was parallel in nature

5 and not a crossover.

6           So this thorough QT study was done

7 in 42 volunteers in each arm and each healthy

8 volunteer received the full six-dose regimen

9 of Coartem.  This table shows that the mean

10 maximum increase in QTC relative to placebo

11 is 7.29 milliseconds and the upper limit of

12 the 90 percent confidence interval just

13 exceeds the regulatory threshold of 10

14 milliseconds.

15           The E14 guidance recommends that in

16 cases such as this, ECGs be performed in

17 subsequent clinical studies to monitor the QT

18 interval.  As mentioned, ECGs were done in

19 most studies and when we looked to see the

20 number of QT intervals greater than 500, we

21 only found this in.3 percent of adult

22 patients and in none of the pediatric
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1 patients.

2           Of note, none of these adults with

3 QT interval prolongation were symptomatic and

4 therefore no clinical cardiac AEs related to

5 QT prolongation were seen in the database.

6           This graph shows lumefantrine

7 concentration versus the QTC change from

8 placebo in baseline or the delta-delta QTC

9 (phonetic).  There is a positive relationship

10 between lumefantrine concentration and QTC as

11 shown by the solid black line here.  The 90

12 percent confidence interval of this line is

13 demonstrated by the gray shaded area.

14 Individual study medians are shown by the

15 blue squares with the inter-quartile ranges

16 shown by the blue bars and the 10 millisecond

17 delta-delta QTC cutoff is shown with a dashed

18 black line.

19           In the thorough QT study that was

20 done, the mean maximum concentration observed

21 was about 16 micrograms per mil but in other

22 PK studies with healthy volunteers, it's been
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1 observed that the lumefantrine concentration

2 has been has high as 30 micrograms per mil.

3           Based on this linear relationship,

4 we can see that the mean predicted

5 delta-delta QTC of a lumefantrine

6 concentration of 30 micrograms would still

7 fall below the cutoff of 10 milliseconds.

8           Briefly, laboratory findings of

9 note are shown on this slide.  The only

10 hematologic parameter of note was decreased

11 hemoglobin which manifests as the clinical AE

12 of anemia and was reported in 4 percent of

13 adult patients and 9 percent of pediatric

14 subjects.  Elevated LFTs (phonetic) were also

15 reported in a number of patients.  Most had

16 elevations between 5 to 10 times the upper

17 limit of normal and in a few pediatric

18 patients, they had greater than 10 times the

19 upper limit of normal but of note, most cases

20 of elevated liver function tests resolved.

21           We also performed subgroup analysis

22 according to age, sex, and race and in none
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1 of these subgroups could we find any

2 differences in the AEs reported.

3           This table shows the racial

4 distribution of the subjects enrolled in the

5 safety database.  You can see that the

6 majority of the pediatric subjects were of

7 black race and that the majority of -- that

8 race was not collected in the adult studies

9 where over 1,000 or 81 percent were not

10 collected.

11           We do note, however, that the

12 majority of studies that did not collect

13 racial information were studies performed in

14 Thailand and other Asian countries so we can

15 presume what the racial makeup would have

16 been in the adult population.

17           With respect to hepatic and renal

18 impairment, there have been no specific

19 pharmacokinetic studies or (off mike) studies

20 to delineate the contributions of either to

21 the elimination of Coartem.  We do know,

22 however, that the AE profile in patients with
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1 mild and moderate hepatic or renal impairment

2 at baseline was not different compared to the

3 AE profile in patients who had normal hepatic

4 and renal function.

5           We do also note that there is very

6 limited data in patients with severe hepatic

7 and renal impairment.

8           Non-clinical data, looking at

9 exposure to Coartem during pregnancy has

10 suggested fetal loss.  Pregnant rats that

11 were dosed at or higher than a dose of about

12 50 percent, the highest clinical dose of

13 artemether/lumefantrine were noted to have

14 increased fetal loss, early resorption and

15 post- implantation losses.  When this dose

16 was decreased to a third of that, the highest

17 clinical dose, no adverse birth effects were

18 seen.

19           In the non-clinical data, as well,

20 there has been no cases of teratogenicity.

21           In looking at clinical data, we're

22 somewhat limited but most of the data comes
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1 from an observational study of over 1,000

2 pregnant patients who were exposed to either

3 Coartem or sulphodoxine pyrimethimine during

4 pregnancy.  This is the study in Zambia.

5           Of note, a third of these patients

6 were exposed during the first trimester.

7 There were no differences seen between the

8 Coartem and sulphodoxine pyrimethimine groups

9 for any of the following birth outcomes.  So

10 for their primary outcome of perinatal

11 mortality, defined as still birth greater

12 than 28 weeks gestation and early neonatal

13 death within 7 days, or in a variety of other

14 secondary and exploratory outcomes including

15 gestational age, birth weight, spontaneous

16 abortion, preterm delivery, neonatal

17 mortality, maternal mortality, or birth

18 defects.

19           Within the clinical database, we

20 saw no increase in teratogenetic effects over

21 the background rate.  We conclude on the

22 basis of this observational clinical
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1 information that there is no teratogenicity

2 or increased fetal loss seen and that fetal

3 loss is seen in the non-clinical data.

4 However, we recognize the non-clinical data

5 and propose that the labeling for Coartem

6 should recommend that Coartem should be used

7 during pregnancy only of the potential

8 benefit justifies the potential risk to the

9 fetus.

10           So overall, we summarize that the

11 safety data evaluated was adequate with over

12 3,400 exposures of which nearly 2,000 was

13 with the relevant six-dose regimen.  The

14 six-dose quartum regime administered over

15 three days had the following findings:  First

16 that there were very few discontinuations due

17 to adverse events, that many of the adverse

18 events reported were of mild intensity,

19 likely related to malaria and resolved

20 usually in a matter of days.  There were few

21 deaths and SAEs reported with Coartem use.

22 With respect to nervous system disorder AEs,
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1 other than headache and dizziness, which was

2 very common, the remainder of the neurologic

3 AEs reported were very low in frequency.  All

4 the AEs and SAEs resolved and no SAEs could

5 be attributed to study drug.  The AEs

6 referring to balance appear to be

7 infrequently reported.  Very similar findings

8 were seen with the ear and labyrinth

9 disorders with few reports mild in intensity

10 and general resolution.  There were no

11 clinical cardiac AEs or deaths reported and

12 there are no reported differences in birth

13 outcomes in women exposed to Coartem during

14 pregnancy.

15           Thank you.

16           DR. MOORE:  Thank you.  Okay, at

17 this point, the agenda doesn't have it

18 listed, but I'd like to solicit -- this is

19 Dr. Moore again -- I'd like to solicit

20 questions, clarifications, et cetera, from

21 the committee regarding the FDA data.  Before

22 we start, I did want to have Dr. Ten Have --
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1 sorry to put you on the spot.  I'm going to

2 hit you hard on this today because I just

3 wanted to see if there's any statistical

4 information you wanted to seek clarification

5 on before we move on.

6           DR. TEN HAVE:  Thanks for favoring

7 me with the questions.  I do have one

8 question regarding the efficacy difference

9 between the four and six-dose regimens.  In

10 the A025 study there seems to be a difference

11 in opinion about what the primary analysis is

12 between the ITT sample versus the evaluable

13 sample.  The results are quite different

14 between the FDA presentation and the Novartis

15 presentation in terms of significance, so I

16 think there's an issue there that may need to

17 be resolved in terms of what the committee

18 should focus on in terms of the primary

19 analysis for that study.

20           DR. MOORE:  Would it be fair to

21 say, that yes -- I'll ask it while you're

22 walking.  Would it be fair to say that the
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1 consideration would be representative of

2 that, that the FDA would consider treatment

3 failure somebody who didn't show up for

4 follow up.

5           DR. SEPKOWITZ:  I think in this

6 case it's whether the patients received one

7 dose, at least one dose, in the evaluable

8 sample that Novartis is using versus

9 accepting all comers who've been randomized

10 in the FDA sample.

11           DR. HIGGINS:  I can try to answer

12 that.  I'm Karen Higgins.  I'm with the

13 Division of Biometrics for and I'm the

14 statistical team leader with the Division of

15 Special Pathogens and Transplant Products.

16 We look at it a number of different ways.

17 Usually, the ITT is our primary analysis, all

18 enrolled subjects in this study.  That's

19 especially true when we're looking for

20 superiority of one arm over another.

21           The results of this study for the

22 six- dose, 60 hours versus the four-dose, did
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1 show significance in the evaluable and it was

2 borderline with the ITT.  Another thing,

3 though, we did keep in mind is we do consider

4 the efficacy of a four-dose regimen

5 supportive of a six-dose regimen so we use

6 the information from AB/M02 and A023 on the

7 factorial studies to help us interpret the

8 findings of 025.

9           DR. MOORE:  Thank you very much.

10 Okay, and with that, let's move on to the

11 questions.  Dr. Goetz?

12           DR. GOETZ:  Yes, I'd like to follow

13 up on the QTC abnormalities.  The data that

14 had been presented by the FDA as well as by

15 Novartis look at the mean and 95 percent

16 confidence limits, but I think part of the

17 question to be posed is where the outliers

18 fall.  If I recollect some of the background

19 material -- I guess my question is, how many

20 people had more than 30 millisecond

21 increases, how many had more than 60

22 millisecond increases in the QTC
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1 abnormalities?  Because just looking at the

2 mean does not show us the outliers.

3           DR. MOORE:  Yes?   Dr. Sepkowitz?

4 Well, I guess, the question (off mike).

5           DR. SEPKOWITZ:  (off mike) the FDA

6 or Novartis, I guess I'll ask the FDA first

7 because they just presented their data.

8           DR. LIM:  So what we have here is

9 that approximately 7 percent of adults had a

10 QTC increase of more than 60 milliseconds

11 from baseline and --

12           DR. MOORE:  Sorry, Dr. Sepkowitz,

13 you'll need to use the microphone.

14           DR. LIM:  Seven percent, so 55 of

15 830 patients.  Seven percent had a QTC

16 greater than 60 milliseconds and then as

17 mentioned in the presentation, there were

18 three patients, 0.3 percent, who had a QTC of

19 greater than 500 milliseconds.

20           In looking at the pediatric

21 population, there were 5 percent or 65 out of

22 1,226 children who had an increase in QTC of
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1 over 60 milliseconds, and as mentioned in the

2 presentation, no pediatric subject had an

3 absolute QTC of greater than 500

4 milliseconds.

5           DR. MOORE:  Thank you.  And for the

6 record, that was Dr. Lim.  Dr. Sepkowitz?

7           DR. SEPKOWITZ:  I have two QTC

8 related questions.  One is that on, Dr. Lim,

9 your slide 21, there's a very large

10 difference between the study drug and MAS

11 vis-a-vis palpitations -- 45 percent versus

12 20 percent.  Did that not reach statistical

13 significance, and is that not an alarm for

14 anyone since the drug that's different there

15 is the drug that we're worried about

16 vis-a-vis QTC?

17           DR. LIM:  This is Dr. Lim.  We

18 don't tend to consider statistical

19 significance in looking at safety data and we

20 did note that numerically the AE rates in the

21 quartum (phonetic) were higher than

22 mefloquine-artesunate, however palpitations
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1 tended to be considered a very general

2 symptom that could be associated with fever

3 and an illness in general, so we recognize

4 that it was numerically higher but it was not

5 --

6           DR. SEPKOWITZ:  Okay, except you'd

7 expect if it were disease related, to see it

8 equally distributed on either side, either

9 treatment or -- but okay.  The second

10 question is the thorough adult QT study.  It

11 did have a placebo crowd?

12           DR. LIM:  Correct.

13           DR. SEPKOWITZ:  When you presented

14 the data late on QTC, you only had the moxie

15 crowd and the study drug crowd.  It would

16 help, I think, understand Dr. Goetz's

17 question as well if we understood what the

18 variation was in the 42 placebo people.

19           DR. LIM:  So in the thorough QT

20 study, they corrected QTCF and that's the

21 delta-delta correction that I've referred to

22 so it's corrected both for baseline and
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1 corrected for placebo.

2           DR. SEPKOWITZ:  Right, but could

3 you show us -- do you have the placebo crowd

4 so that we can see what the variation is in a

5 group of placebo?

6           DR. LIM:  Because it's corrected

7 for the placebo, we don't have -- we don't

8 show that.

9           DR. SEPKOWITZ:  Right, but you have

10 it, so I guess I'm asking you do you have it

11 because it might inform our sense of what

12 normal variation is in QTC.

13           DR. MOORE:  Fair enough.  Dr. Lim,

14 one question, you mentioned that when

15 considering safety you don't really consider

16 -- or don't explore statistical significance.

17 I'm curious, why is that?

18           DR. LIM:  Oftentimes, the very

19 serious safety signals that we see are one to

20 two cases and occur at such low frequency

21 that we don't expect to see statistical

22 significance.  So for example, if we saw some
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1 (off mike) which was nine cases in one arm

2 and three in another or four in another,

3 that's unlikely to show statistical

4 significance yet as clinicians we would put

5 some clinical significance on that.  And so

6 for that reason, obviously anything that does

7 have clinical statistical significance is

8 very noteworthy, but just numerical

9 differences often are looked at.

10           DR. MOORE:  So you're saying that

11 the numbers are crunched to look at

12 statistical significance, but you're not

13 presenting that data here because you're

14 looking at specific events which may not

15 reach the level of statistical significance.

16           DR. LIM:  Correct, so meaning that

17 anything that hits statistical significance

18 is noted and is looked at very closely but

19 numerically anything that has a bad, adverse

20 outcome will also be looked at even if it

21 doesn't reach statistical significance.

22           DR. MOORE:  Thank you.  More
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1 questions?  Hold up your hands high.  Thanks,

2 Dr. Aronson.

3           MS. ARONSON:  I have a question

4 related to labeling.  I see the third listed

5 down there is palpitation.  I'm wondering

6 with the drugs that were excluded in the

7 trial, will there be any labeling information

8 or contraindications about irregular

9 heartbeat, and also I wonder about

10 anti-depressants, anti-psychotics, or some

11 anti-infectives.

12           DR. LIM:  This is Dr. Lim.  So

13 you've raised some good points and we have

14 recognized a lot of drug interactions

15 particularly other QT prolonging drugs and so

16 forth and these will be -- we do have

17 specific recommendations on the label about

18 co-administration and use of other drugs.

19           DR. KYLE:  Dennis Kyle.  Following

20 up on the QT issue, and you've mentioned

21 halofantrine being somewhat similar to

22 lumefantrine.  There's well known interaction
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1 between mefloquine and halofantrine.  Are

2 there data to suggest that mefloquine in the

3 blood would also increase QT because patients

4 traveling may have mefloquine.  It's a long

5 half-life drug.

6           DR. WEINSTEIN:  So, just to clarify

7 a question for Dr. Lim and maybe for the

8 sponsor.  You've mentioned that there will be

9 some cautionary wording in the package insert

10 regarding interactions and QT, but we haven't

11 heard any or seen any data on specific

12 interactions other than I think the three

13 drugs that were put up in a supplemental

14 slide by the sponsor so I think that

15 additional information is needed.

16           DR. MAYER:  This is Joette Mayer,

17 FDA.  I think Dr. Chilukuri, could you please

18 go to the microphone?  This is our clinical

19 pharmacology reviewer and I think he can

20 address both the last two questions.

21           DR. CHILUKURI:  Yes, this is

22 Dakshina Chilukuri, clinical pharmacology
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1 reviewer, the Division of Special Pathogens.

2 To answer your question, the drug interaction

3 study with mefloquine as previously presented

4 by Novartis showing an increase in exposure

5 of one of the components of Coartem, but the

6 drugs will hopefully not be used concurrently

7 so the interaction study was also conducted

8 in a way that concurrent administration was

9 not performed.

10           So effectively, there's no dose

11 adjustment proposed for the administration of

12 Coartem or mefloquine following either of

13 those two drugs.  Hopefully that answers your

14 question.

15           DR. MOORE:  Dr. Magill.

16           DR. MAGILL:  Alan Magill from

17 Walter Reed.  Just to follow up on that

18 question, I mean, Coartem is not a

19 prophylaxis drug and there's certainly no one

20 from any group that's suggesting that it is,

21 so it's intended use here is going to be

22 treating confirmed or suspected malaria,
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1 uncomplicated malaria, and at least in

2 returning travelers, all of those groups are

3 going to be people either who say they're on

4 prophylaxis and actually aren't, or on

5 prophylaxis and are, so doxycycline,

6 mefloquine and malarone are the three drugs

7 in which, almost assuredly, there's going to

8 be a drug level on board at least with

9 itovoclone and mefloquine in which then you

10 would superimpose Coartem as a treatment

11 drug.  So I would think that that is a drug

12 interaction of interest either absent real

13 data in a clinical trial, at least a

14 prediction based on SIPs and other things.  I

15 think that's important information.

16           DR. MOORE:  Yes, Dr. Alston.

17           DR. ALSTON:  Just had a question

18 for Dr. O'Shaughnessy.  In your presentation

19 you sort of disregard the corrected data and

20 I understand the appeal of distinguishing

21 between re-infection and recrudescence and

22 that's really crucial.  Does the FDA have
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1 questions about the validity and reliability

2 of that methodology or are we just being

3 conservative in taking the uncorrected data?

4           DR. O'SHAUGHNESSY:  We're being

5 conservative in taking the uncorrected data,

6 but we didn't actually have the basic QA data

7 and the actual assays to look at for review

8 so that was one of the other reasons we

9 didn't include it.  In fact, one of my

10 microbiology colleagues who actually reviewed

11 this data has some backup slides to discuss

12 the PCR uncorrected versus corrected if you'd

13 like to see those maybe at the next session.

14 I'm not sure if they're available right at

15 this moment.

16           DR. MOORE:  I have one comment.

17 Referring to Dr. Magill's point, it's been

18 shown that co- administration of mefloquine

19 with Coartem -- I'm sorry, with lumefantrine

20 -- reduces lumefantrine plasma

21 concentrations, so there's that theoretical

22 reduction of risk of QT prolongation, if that
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1 (off mike) directly related -- sorry, Dr.

2 Alston.  Anybody have any other questions,

3 clarifications?  Yes, Dr. Kaplan.

4           DR. KAPLAN:  I wonder if I could

5 have a clarification on, again, the density.

6 The studies were including patients up to

7 200,000 parasites per microliter.  Can you

8 give us a percent of parasitemia that would

9 be topped because I think most laboratories

10 are going to report out percentage of

11 parasitemia and not per microliter?

12           DR. MOORE:  I'm going to presume --

13 and I don't mean to answer this question for

14 you -- but this may go back to your original

15 question about the severity of malaria

16 because one assumes that patients once the

17 smear is done, or may presumably have a

18 diagnosis of malaria, and you'll know the

19 parasitemia based on that, and the WHO

20 guidelines on severe malaria would apply --

21 sorry, severe malaria is interpreted as

22 patients who have 5 percent parasitemia or
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1 greater, so I presume that would be the

2 starting point, but Dr. O'Shaughnessy, do you

3 want to comment?

4           DR. O'SHAUGHNESSY:  Yes, most of

5 the patients were of 2 percent or 3 percent.

6 I don't remember a patient who was -- there

7 was no patient over 5 percent.  I know that.

8 So I guess about -- the highest would be 2 to

9 3 percent in these studies, but in European

10 studies, a lot of patients actually had very

11 low parasitemias.  They were -- lots of

12 patients presented with parasitemias of like

13 5,000, so very low.

14           DR. MOORE:  I have one question for

15 Novartis or for the FDA.  About the child who

16 had -- the four year old child with the

17 urticaria, the artemisinin derivatives are

18 known to have efficacy against treatments in

19 other parasites.  I guess the question is, do

20 we have any information about that child

21 being co-infected with say, shisto or

22 something else that might have contributed to
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1 the urticaria?

2           DR. LIM:  This is Sue Lim from the

3 FDA.  That's an interesting point.  From the

4 case report form, this child actually was

5 suspected by the investigator to have an

6 underlying immune suppression so on day eight

7 she had developed a notitis (phonetic) with

8 mastoiditis (phonetic) and on Day 22 she came

9 back in with an atypical pneumonia which was

10 treated with erythromycin, and then

11 subsequently on Day 29, she developed another

12 malaria infection, so just the repeated

13 course of infections, the investigator

14 suspected she had other things going on.  I

15 don't know for sure if she had a concurrent

16 pnemotode (phonetic) or other infection but

17 it's possible given her immune status.

18           DR. MOORE:  If I can infer from

19 what you're saying, perhaps the atypical

20 pneumonia might have been microplasma and

21 that can certainly result in cutaneous

22 manifestations.  I'm sorry, yes, Dr. Coyne.
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1           DR. COYNE:  I just want to pick up

2 on some of the discussion around percent

3 parasitemias and PCR corrections and then ask

4 a question about the slide reading aspects of

5 these various studies.  Is the agency

6 satisfied with the slide reading algorithms

7 that were used in the studies, across the

8 studies?  Were they consistent with your

9 proposed guidelines, for example?  Could you

10 comment on that?

11           DR. MAYER:  Joette Mayer, FDA.  I'm

12 going to ask Dr. Shukul Bala to go up to the

13 microphone.  This is our microbiology team

14 leader.  She can address the question.

15           DR. BALA:  This is Shukul Bala,

16 microbiology team leader with the Division of

17 Special Pathogen and Transplant Products.

18 The microscopy was done reasonably well at

19 one of the sites, even the quality control

20 was done and there was a good (off mike) the

21 site results and the reference lab results.

22 Most of the studies, Dr. Roland probably can
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1 tell more, but if I remember right, there

2 were 200 high (off mike) counted and in some

3 cases, they even counted more if the density

4 was low.  And so we were fairly comfortable

5 with the slide.

6           The protocol specified that actual

7 patient WBC (phonetic) count will be used for

8 calculating the density however our site

9 inspections, I don't think we have the final

10 results but I do know that for one of the

11 sites, it was in the actual patient WBC

12 count, but the 8,000 denominator was used to

13 calculate parasite density and we thought it

14 was done consistently across the biggest time

15 points (off mike).

16           DR. MOORE:  Thank you very much.

17 I'm going to cut off our questions period,

18 that is questions of the FDA, at this point.

19 There will be time after lunch for further

20 clarifications and questions.

21           Right now I want to open it up to

22 the open public hearing.
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1           I have to read a statement here.

2 Both the Food and Drug Administration and the

3 public believe in a transparent process for

4 information gathering and decision making.

5 To ensure such transparency at the open

6 public hearing session of the Advisory

7 Committee meeting, the FDA believes that it

8 is important to understand the context of an

9 individual's presentation.  For this reason,

10 FDA encourages you, the open public hearing

11 speaker, at the beginning of your written or

12 oral statement, to advise the Committee of

13 any financial relationship that you may have

14 with the sponsor, its product, and if known,

15 its direct competitors.

16           For example, this financial

17 information may include the sponsor's payment

18 of your travel, lodging, or other expenses in

19 connection with your attendance at the

20 meeting.  Likewise, FDA encourages you at the

21 beginning of your statement to advise the

22 Committee if you do not have any such
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1 financial relationships.  If you choose not

2 to address this issue of financial

3 relationships at the beginning of your

4 statement, it will not preclude you from

5 speaking.

6           The FDA and this Committee place

7 great importance in the open public hearing

8 process.  The insights and comments provided

9 can help the agency and this Committee in

10 their consideration of the issues before

11 them.  That said, in many instances and for

12 many topics, there will be a variety of

13 opinions.  One of our goals today is for this

14 open public hearing to be conducted in a fair

15 and open way where every participant is

16 listened to carefully and treated with

17 dignity, courtesy, and respect.  Therefore,

18 please speak only when recognized by the

19 Chair.  Thank you for your cooperation.

20           I believe we have just one

21 individual who wants to address the group.

22 That would be Mr. Merril Goosner.  Mr.
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1 Goosner, if you'd step up to the microphone.

2           MR. GOOSNER:  Hi.  Thanks for the

3 opportunity of allowing me to speak here this

4 morning.  I didn't register in time, so I

5 give my thanks to the folks at the FDA for

6 breaking the rules only slightly to allow me

7 to come before you today.

8           I will also say that I also serve

9 on an FDA advisory committee on the

10 Pharmaceutical Science Advisory Committee.  I

11 was chosen to be on that this year, so I'm

12 doubly pleased to be here as a member of the

13 public.

14           Let me tell you a little bit about

15 who I am.  I work -- my day job is I direct

16 the Integrity and Science Project at the

17 Center for Science in the Public Interest and

18 I also have an active freelance journalism

19 career and it was actually as part of that

20 because I spent 25 years before I entered the

21 world of advocacy in the field of journalism.

22 I wrote a book on the drug industry a few
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1 year ago in which I learned a lot about the

2 movement to develop drugs for neglected

3 diseases in the developing world and as a

4 result, have maintained an active writing

5 career about that.  And as a result of that,

6 a couple of years ago the Scientist magazine

7 commissioned me to do a couple of stories

8 where I got the chance to travel to the

9 Thai-Burmese border and write about the

10 development of artemisinin combination

11 therapy or ACTs.  And if you want to read

12 that story you can at some point.  It's the

13 cover story in December in that magazine --

14 December of 2006 in that magazine.  And I got

15 to meet Dr. Nick White, some of the people

16 that I interviewed for that story and I was

17 kind of hoping to get reacquainted here

18 today.  Unfortunately he couldn't make it.

19           As you were told earlier in the

20 meeting, this is -- you know, we're

21 discussing approving this drug for the United

22 States.  We're a little bit behind the curve.
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1 A, it was approved in Europe in the 1990s.

2 It was approved by the World Health

3 Organization as the preferred therapy for

4 treating malaria in 2002.  It is part of the

5 World Health Organization's essential drug's

6 list.  So I think we can actually ask

7 ourselves, why are we here today?  Can it be

8 because there are 1,500 people who need

9 access to this therapy in the United States?

10 That's the estimated number of malaria cases,

11 and that's less than a rare disease, it's

12 sort of a sub rare disease.  And certainly

13 from Novartis' vantage point -- and let me

14 just say at this point too, that I think that

15 the work that Novartis has done with this

16 drug over the years is admirable and should

17 be commended and I think they're a wonderful

18 company for continuing to do the work that

19 they do in this area, so please take

20 everything that I say here, with that -- take

21 that into account as I sort of lay out what

22 I'm about to lay out.  But if you realize --
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1 you know, 1,500 people -- I mean, even if you

2 had 100 times the going global price for

3 this, we'd be talking about less than a half

4 a million dollars a year in sales.  It is --

5 there's nothing in this for the company

6 really, on that level.

7           But, you know, let me put my other

8 hat on because besides being a journalist and

9 knowing all about this drug, I also am a

10 lobbyist of sorts, although I don't register

11 as one for the federal government because I

12 don't spend enough time up on the Hill to

13 actually be considered a lobbyist but I do

14 get interested in legislation.  Last year we

15 passed the Food Drug Administration

16 Amendments Act, some of you may be familiar

17 with that.  That particular law was all about

18 drug safety and post marketing surveillance

19 and registering of clinical trials, and there

20 were a whole number of issues that I was

21 involved with with a number of consumer

22 groups.
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1           And then, you know, as I was

2 reading through the law late last year --

3 this was in, you know, October of 2007 -- I

4 saw all of the sudden there was like one

5 clause where I didn't even know where it had

6 come from but it was something called the

7 Priority Review Voucher.  I don't know if

8 you've heard about this, but if somebody gets

9 a new drug approved at the FDA, that treats a

10 neglected disease, they will get a Priority

11 Review Voucher.  What that means is, is that

12 just like this drug is being considered today

13 for a priority review, they can take any drug

14 that normally would get a standard review and

15 get a priority review that they could use for

16 any other drug.  Or, in fact, the law also

17 allowed them to sell it to another company.

18 Okay?  So it would have a market value, and I

19 was told, actually, by a Novartis spokesman a

20 couple of weeks ago when I first enquired

21 about this, I said, will this be eligible for

22 a priority review?  And they said, they
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1 believed that that was in fact the case, that

2 they will get a voucher, and in fact, the law

3 -- the FDA published a guidance in October

4 last month in which they simply laid out the

5 rules for getting these Priority Review

6 Vouchers and what the rules essentially are,

7 it has to be a drug that has never been

8 approved by the FDA.  Well, neither

9 artemisinin or any of its derivatives, or

10 lumefantrine have ever been approved by the

11 FDA.  And it needs to be for a list of 15 or

12 so diseases that are of concern in the

13 developing world, and of course malaria is on

14 that list, as you've heard today.

15           So, this will be the first use,

16 probably, of that Priority Review Voucher

17 and, look, you know, I sit on advisory

18 committees, I've monitored the drug

19 development process -- I mean, I'm sure

20 you're going to have a debate and there's a

21 lot of things, but given all the background,

22 there isn't much question that this drug
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1 deserves to be approved, indeed celebrated,

2 for what it has brought to the developing

3 world in terms of treating malaria.  Indeed,

4 there's now the idea out there funded largely

5 by Bill and Melinda Gates, that we can

6 actually eradicate malaria and this is one of

7 the tools in which there's hope.  And so,

8 it's hard pressed for me to imagine that

9 while you may have a lot of questions and I

10 think that they'll be good and important

11 questions, that at the end of the day you're

12 going to recommend anything except that this

13 drug ought to be approved and in fact I will

14 applaud you for that when you do that.

15           So now let's just go back to the

16 question that for me was really on the table.

17 What are we getting for this use of this

18 Priority Review Voucher?  And some of the

19 questions have come up here, and I would

20 encourage you to pursue that question.  I

21 think it goes to question four, which is,

22 should there be any other trials that ought
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1 to be done, and I think the two questions --

2 I took the liberty of contacting some of the

3 physicians who I had interviewed while I was

4 doing my journalism work before this meeting

5 and just saying, you know, what are some of

6 the issues out there, and to your credit,

7 several of you have already raised these

8 issues.  So let me just underline them and

9 just think about what the company might be

10 asked to do going forward so that we know

11 better how to use this drug out in the field.

12           Specifically the issue came up of

13 pediatric -- you know, the pediatric

14 formulation could well be an issue.  We have

15 this high level of vomiting that's going on,

16 close to 20 percent I thought I saw in one of

17 the slides there, and so is there -- can the

18 company be asked to try to come up with a

19 better pediatric formulation?  I think that

20 that would be a very reasonable thing to ask.

21 I think somebody asked the question from that

22 side of the room about the use of fat, and
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1 this is where you're getting beyond my level

2 of science, you know, I'm just a poor

3 journalist out here, but maybe they could be

4 asked to do something like that.

5           And then of course the other one is

6 the issue of pregnancy and I will end on this

7 note which is that I remember when I was on

8 the Thai-Burmese border and actually at a

9 clinic as part of the (off mike) malaria

10 research unit and I just spent a day there

11 watching the patients who came in and looking

12 at how they treated them.  And one of the

13 people that came in was a 24-, 25-year-old

14 pregnant woman who had actually walked for a

15 full day and then crossed the river from

16 Burma, you know -- or Myanmar.  You know, a

17 lot of the people that they treat along there

18 are actually coming in from that country

19 because they are really, you know, they don't

20 have any healthcare to speak of in that

21 country and certainly are not treating the

22 people who live along the Thai border who are
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1 minority tribesmen.  And so as she was there

2 -- and the doctor who was in attendance said,

3 how shall I treat this woman?  I mean, he had

4 all the artemisinin combination therapy he

5 needed.  Would a higher dose, lower dose,

6 maybe cut it off after days -- now, this is

7 very difficult.

8           I was talking with one of the other

9 physicians from the Walter Reed Army

10 Institute of Research who I also spent a lot

11 of time interviewing while I was doing this

12 story and so I'm seeing some people here that

13 I hadn't seen in a couple of years -- this

14 would be extremely difficult to figure out

15 how to do a kind of clinical trial that could

16 maybe come up with some possible other

17 alternative dosing schemes or that kind of

18 stuff, so again, I leave that to the

19 clinicians and the trialists and the people

20 who know a lot more about this than me.  I've

21 seen it in practice in the world.  You know,

22 this is a real serious question about how to
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1 treat pregnant women when they come in.  And

2 as we learned at the very beginning of our

3 presentation today, which is that it's really

4 the pregnant women and the young kids who are

5 most at risk.

6           And so if we're going to be giving

7 them -- I'll end on my plea -- if we're going

8 to be giving out this first Priority Review

9 Voucher to Novartis, maybe in recognition of

10 all the work that they've done over the

11 years, perhaps the FDA could, getting some

12 value for money here, because ultimately this

13 Priority Review Voucher is worth something --

14 okay, you know, you can say, what is it

15 really worth?  Some people have estimated

16 $200 or $300 million because you can sell it

17 to another company, and so if that's what

18 it's going to be worth, we can legitimately

19 say as public representatives, we should let

20 something for that and certainly trying to

21 press them to do some of the more pressing

22 clinical trials that need to be done in this
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1 area is something that you could do.  Thank

2 you very much.

3           DR. MOORE:  Thank you very much.

4 Are there any other members of the public who

5 would like to make a comment?

6           If not, then we will go to lunch

7 after I read this statement.

8           Sorry to tease you that way.  The

9 open public hearing portion of this meeting

10 is now concluded and we will no longer take

11 comments from the audience.  Thank you, Mr.

12 Goosner, for your comments.  I appreciate

13 those.

14           The committee will now turn its

15 attention to address the task at hand, the

16 careful consideration of the data before the

17 committee as well as the public comments.

18           So we're now going to break for

19 lunch.  We're going to reconvene in this room

20 in one hour from now.  Actually, we're going

21 to reconvene at 1:30 so that gives you a

22 little extra time.  Hopefully we'll be able
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1 to start on time.  I'll try to hold myself to

2 that.  Please take any personal belongings

3 you may want with you at this time.

4           Committee members, once again,

5 please remember that like jury members, there

6 should be no discussion of the meeting during

7 lunch amongst yourselves, with the press, or

8 with any member of the audience.  Thank you,

9 and let's eat.

10                (Whereupon, at 12:17 p.m., a

11                luncheon recess was taken.)

12

13

14

15

16

17

18

19

20

21

22
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1           A F T E R N O O N  S E S S I O N

2                                          (1:28 p.m.)

3           MR. MOORE:  Okay, ladies and

4 gentlemen, I want to try to hold our feet to

5 the fire and get started as promised at 1:30

6 -- actually, I'm a little over, so with your

7 cooperation we'll just go ahead and get

8 started.

9           This now marks the beginning of the

10 session from 1:30 to 2:00 on questions and

11 clarifications that precedes the charge to

12 the committee by Dr. Cox, the FDA

13 representatives.

14           What I thought we would do is start

15 with some clarifications from Novartis

16 regarding -- from the sponsor regarding some

17 issues that were raised earlier.  They now

18 have some of the data that will respond to

19 some of the questions and comments raised

20 earlier.  So with that we'll go forward.

21           DR. HUKKELHOVEN:  Thank you very

22 much, Dr. Moore.  We want to respond very
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1 briefly to two issues.  One is the timing of

2 the NDA, one is the question about the method

3 for the PCR which was relevant for the

4 discussion about PCR corrected and

5 uncorrected response rate and then the third

6 issue we will try to clarify the ITT versus

7 evaluable population analysis.

8           I just want to comment very briefly

9 about the timing of the NDA and in relation

10 to the Priority Review Voucher issue.  The

11 decision to file an NDA for Coartem was taken

12 by Novartis together with the FDA in the

13 beginning of 2006 and we had discussions in a

14 pre-IND meeting that led to the decision to

15 file and had discussions about which format

16 and what data set should be presented.  The

17 Priority Review Voucher discussion came

18 really at the end of 2007.  Nobody knew in

19 2006 that that was even a new possibility

20 under the new act so those two decisions are

21 completely unrelated just for the record.

22           And as I said, we will now turn to
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1 Dr. Hans Peter Beck from the Swiss Tropical

2 Institute who has something to say about the

3 validation of the PCR method.  Thank you.

4           DR. BECK:  Hans Peter Beck from the

5 Swiss Tropical Institute in Basel.  Thank you

6 very much for giving me this opportunity to

7 discuss the controversial issue of PCR

8 correction and PCR technology.  I've seen in

9 the documents there was a discussion about

10 different technologies being used in the

11 studies and I would like to make clear that

12 one of the technology being used in Thailand

13 is by (off mike) to identify a recurrent

14 parasitemia whether it's being the same

15 genotype or a different genotype, telling us

16 whether it's a new infection or whether it's

17 a recrudescence.  We in STI, we use all of

18 the same technology.  There's one difference

19 and our read out was a little bit different

20 in that we only used two marker genes which

21 in turn is a little bit more conservative so

22 we will not identify so many different
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1 genotypes.

2           On the other hand I have to say

3 when I look at the data, when you look at the

4 Thai data, PCR correction does not make any

5 kind of great difference in the efficacy of

6 the drug because there is not much

7 re-infection in Thailand.  We have less than

8 one infection per year per individual, but it

9 makes a huge difference in sub-Saharan Africa

10 and we have done all the sub-Saharan African

11 (off mike) which have been genotyped have

12 been genotyped with one technology.

13           There has also been concern that it

14 is not a standardized technology and we have

15 to acknowledge that, that it isn't a

16 standardized technology, however 2007 WHO

17 asked me to organize a workshop, maybe we'd

18 standardize these technologies.  That has

19 been done.  That is on the website of WHO at

20 the moment.  We have recommended genotyping

21 procedures and I have to say that we followed

22 these recommended genotyping procedures.
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1           And the last question was quality

2 control, and here I also have to say we did

3 quality control.  That was in the contract

4 with Novartis.  We sent 10 percent of all

5 samples which we genotyped, we sent it to the

6 (off mike) Institute in Stockholm and we got

7 the results back and there was 100 percent of

8 concurrency, so all the data have been

9 confirmed.

10           So far, I think our genotyping

11 data, which we use the PCR corrected data,

12 are very reliable and I would recommend to

13 use these data because quite clearly, if you

14 don't use PCR corrected data, we cannot run

15 any trial in Africa.  Thank you very much.

16           DR. ROSENTHAL:  And I'm Phil

17 Rosenthal, again, from University of

18 California, San Francisco.  I want to address

19 two issues following up on what Hans Peter

20 just said.  First of all, regarding PCR, just

21 again, to make that same point, but from my

22 perspective doing clinical trials in Africa,
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1 without PCR correction, your uncorrected

2 numbers are completely dependent on the level

3 of transmission, so we have relatively low

4 transmission sites in Africa, very high

5 transmission sites in Africa.  They will have

6 completely different numbers for uncorrected,

7 28-day recurrence of malaria. That's really

8 meaningless.  You can't compare them.  And

9 that's actually a flaw in some WHO

10 recommendations because they don't make this

11 point clear.  But with correction, then

12 you've solved that problem.

13           Second point is the other aspect of

14 analysis of how we analyze studies is ITT

15 versus evaluable or per protocol analysis and

16 I hope it's appreciated there isn't a right

17 way or a wrong way to do this, but I would

18 argue fairly strongly with the kinds of

19 studies we're talking about, malaria drug

20 efficacy studies, that the ITT analyses,

21 while they're conservative, are -- they can

22 be very misleading, especially with that very
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1 important study which was of travelers

2 because I think we have a good handle on what

3 happened.  We had a lot of loss to follow up

4 after therapy was completed and patients who

5 buy the criteria -- what we know we're doing

6 well, they had parasite clearance rates

7 similar to those in other studies and similar

8 to those who were not lost to follow up, and

9 to only consider the ITT analysis, I think,

10 is potentially very misleading and misleading

11 in terms of speaking with the public,

12 speaking with people who are less familiar

13 with the intricacies of these analyses, while

14 the protocol with its limitations, in this

15 situation, I think, is a better

16 representation of what really happened.  I

17 don't think we're missing people who failed

18 therapy, but -- failed to return -- we're

19 just losing patients who presumably did well

20 with therapy in the vast majority of cases.

21 Thanks.

22           DR. MOORE:  Thank you.  Yes, ma'am?
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1 Dr. Albrecht.

2           DR. ALBRECHT:  Hi, Renata Albrecht.

3 Dr. Moore, would you like to hear a little

4 bit more about the microbiology from the FDA?

5           DR. MOORE:  I'd love to.

6           DR. ALBRECHT:  Dr. Shukul Bala, if

7 you could come up and provide a little bit

8 more information on the --

9           DR. MOORE:  You even anticipated my

10 next move. I was going to ask if you had

11 clarifications.  Thank you.

12           DR. BALA:  This is Shukul Bala from

13 the Division of Special Pathogen and

14 Transplant Products.  We did request Novartis

15 to provide us with the details of the method

16 and the performance (off mike).  It is our

17 practice if the method is not standardized,

18 you know, CLSI has (off mike) antifungal

19 drugs, or if it's not clear that (off mike)

20 by CDRH, we request performance correct (off

21 mike) of the (off mike) and this is not just

22 for malaria or PCR.  In general, that's our
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1 practice.

2           So having said that, you know, we

3 requested Novartis several times to provide

4 us with the information and we have not been

5 able to get the performance of the assay and

6 also I wanted to address the issue regarding

7 WHO recommending using PCR corrected cure

8 rates.  Yes, WHO does recommend, but there is

9 also a document -- statement that quality

10 control is very important and we were not

11 able to corroborate any part of that.

12           And if anybody's interested, Dr.

13 Roland actually has a few slides and he could

14 go over some details a little more.

15           DR. ROLAND:  Hello, I'm Aaron

16 Roland.  I'm from the Division of Special

17 Pathogens in Transplant Products.  If you

18 could start with slide number two, please?

19           I'll cover some of the aspects that

20 Dr. Beck did not cover, however some of my

21 slides you'll see some reiteration of what

22 Dr. Beck said.
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1           So the genotyping that we reviewed

2 was done in two laboratories using what we

3 saw as two different methods for different

4 studies.

5           The Thai studies, the PCR took

6 place at the (off mike) Malaria Research Unit

7 and those samples were from Studies 25, 26,

8 and 28.

9           The genotyping was based on

10 differences in the amplified fragment lengths

11 for MSD1, MSD2 and a glutamate retro protein.

12 They elucidated these differences by linear

13 aggression in a (off mike) procedures, so

14 these PCR fragments were run on a gel with a

15 DNA base paraladder (phonetic) and the

16 estimated fragment length was then

17 determined, and then depending on where that

18 fell, they were put into bins such that

19 perhaps a fragment that was say, 415 base

20 pairs, would have been put in bin one,

21 whereas one that was 445 base pairs would

22 have been in bin two.
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1           At the Swiss Tropical Institute,

2 they did analyze the studies that were

3 conducted in sub- Saharan Africa as well as

4 those conducted in non- immune travelers and

5 the genotyping there was based on a different

6 technique known as restriction fragment

7 length polymorphisms, which used (off mike)

8 enzyme to characterize MSB2 amplified

9 fragments.  Differences in MSP1 were indeed

10 discerned using amplified fragment length.

11 Again, as Dr. Bala and Dr. Beck pointed out,

12 that the performance characteristics were not

13 included as well as quality control when the

14 application was submitted to the FDA.

15           And so some of the performance

16 characteristics we might have liked to have

17 seen with a specificity.  There was no report

18 of the frequency of false positive or

19 negative results.  Particularly in areas of

20 high transmission, many of the infections

21 that we saw were due to more than one strain

22 and in fact some were due to more than two
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1 strains.  So there are some questions as to

2 the sensitivity of the assay not only in mono

3 infections but in infections with more than

4 one strain.

5           No data was provided on

6 reproducibility of the assay.  We would like

7 to see those quality control results if

8 available either day to day or operator to

9 operator.

10           Product confirmation was not

11 provided and we requested gel results.  Some

12 gel results for some of the studies were not

13 available.  Some were of good quality and

14 some were of poor quality as well, and I have

15 an example of that on my next slide.  And

16 then we already covered quality control, but

17 I'll expand upon that and in that same 2007

18 document, it's recommended that the gel

19 results be interpreted by two qualified

20 technicians.  It seems as only -- that we've

21 got results from one reader.

22           And so here is an example -- I was
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1 unable to clearly identify patient numbers

2 for baseline and reappearing isolates.  As

3 you can see some of the gel results, I was

4 unable to confirm just due to probably a lack

5 of quality in the scanning when that was

6 submitted to us as well as some

7 unidentifiable lens here as well.

8           In addition to the performance

9 characteristics, I would like to touch on

10 some of the biological limitations of the

11 assay.  Again, this touches on infections

12 with multiple strains.  There have been

13 studies conducted that have shown a day to

14 day variability in the genotypes detected.  I

15 know this is indeed covered in the WHO

16 document, and maybe due to the sequestration

17 of certain strains during the erythrocytic

18 cycle, were disproportionate multiplicities

19 of infection.  This can be particularly

20 important because if you miss a strain at

21 baseline, its reappearance at some later time

22 in the trial could be misclassified as a new
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1 infection if it's missed at baseline.

2           We also identified some inherent

3 problems regarding the interpretation of

4 results.  The combined use of linear

5 aggression in the spinning procedure, which

6 was only used at the Shakla (phonetic)

7 Centers, I believe, they falsely classified

8 two identical genotypes as different because

9 the estimation of fragment lengths for two

10 products may actually fall on opposite sides

11 of the cutoffs between two adjacent bins.

12           I highlighted an example that I

13 found in Study 28 where a 17 base pair

14 difference led to two different results.  For

15 patient 145, this 17 base pair difference,

16 they fell in the same bin, so this was then

17 classified as recrudescence.  However, in the

18 same study, a 17 base pair difference in

19 MSB2, the estimated fragment lengths fell on

20 each different side of those bins, and so

21 this was classified as a new infection.  I

22 don't know what the frequency of this was
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1 across the study, but this is one example

2 that I found.

3           Another thing is that these were

4 nested PCRs as well, so you did a primary PCR

5 followed by a nested PCR which does indeed

6 add a great bit of sensitivity to the assay,

7 and this is reversed since STI did the two

8 genes and SMRU did three genes, 12 in SMRU or

9 eight at STI -- PCRs actually must render

10 identical products for the conclusion of

11 recrudescence whereas only single difference

12 would lead to the conclusion of a new

13 infection.  So in other words, a single case

14 of contamination, mislabeling, or

15 misinterpretation, would strongly favor the

16 conclusion of a new infection over

17 recrudescence.

18           And here's an example of the bins

19 if anybody would like to see.  And our final

20 conclusions are that the assays were done in

21 two different laboratories using two

22 different methods for different studies.
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1 Again the performance characteristics were

2 not provided and we believe that efficacy

3 should be based on parasitological cure rate.

4 Thank you.

5           DR. MOORE:  I would just point out

6 for clarification also that this information

7 that was just presented should be available

8 in your final Coartem briefing which is on

9 the CD-ROM, pages 15 and 16, if you want to

10 look at it in further detail.

11           Thank you very much.  With that,

12 are there any specific questions or

13 clarifications anyone would like to suggest?

14 Yes, Dean?

15           DR. FOLLMANN:  So getting back to

16 this binning issue and reproducibility of the

17 PCR adjusted cure rates, Novartis just

18 recently mentioned that they had 100 percent

19 reproducibility using the Karolinska

20 Institute laboratory compared to the other

21 laboratory, so in some ways that sounds like

22 quality control data and I'd like to hear
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1 what the FDA thinks about that and also if

2 you could provide a little more detail about

3 the numbers like was this done as like every

4 month you'd send a few to Karolinska or what

5 were the total number of samples involved,

6 how did they dovetail with the trials that

7 we're evaluating today?

8           DR. HUKKELHOVEN:  Well, thank you

9 very much for giving me the chance to clarify

10 that.  In the study 2303 we had about 200

11 samples which we genotyped and of these ones,

12 we sent 21 independently blinded to

13 Karolinska Institute and they used exactly

14 the same technology as we used using two

15 molecules, not three molecules, on the (off

16 mike).  And so fare here, we got a

17 concordance.  And I cannot speak, of course,

18 for the Thai samples and I have seen the gels

19 the first time, I must admit, here, so I

20 can't talk about the performance of the Thai

21 samples, but you should keep in mind that

22 these samples were being analyzed probably
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1 ten years ago where technologies have not

2 been (off mike) as they are today.

3           DR. MOORE:  Okay.  That being --

4 yes, over here.  Dr. Sepkowitz?

5           DR. SEPKOWITZ:  I have a very

6 different type of question in terms of

7 information that we have not been provided.

8 Is this a time to --

9           DR. MOORE:  Now or never.

10           DR. SEPKOWITZ:  It's now or never.

11 So clearly there is a need for globally --

12 for new and better drugs for malaria.  What

13 we haven't been provided, to my surprise, is

14 that, you know, we're talking about 1,500

15 people a year in the U.S.  We've heard no

16 characterization of that 1,500.  That's the

17 crowd that we're here to approve or

18 disapprove the drug over.  What is the death

19 rate?  What proportion of the death rate is

20 ascribable to drug resistant malaria as

21 opposed to delay in diagnosis, et cetera?

22 How old are they?  Stuff like that.  I would
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1 have expected a presentation characterizing

2 the target crowd that we're here to approve

3 or disapprove a drug over, so I'm sort of

4 surprised by that.

5           And obviously, we all recognize

6 globally that this is a great thing and a

7 great drug, the question is whether or not

8 for 1,500 people in the U.S., whether or not

9 it's an appropriate addition.

10           DR. MOORE:  Phil, thank you.  Dr.

11 Rosenthal will respond to that.

12           DR. ROSENTHAL:  Dr. Slutsker could

13 probably do a better job, but I have to

14 answer this.  Off the top of my head, I can't

15 give you real precise numbers, but in

16 addition, precise numbers aren't available.

17 The CDC gives a very nice summary of malaria

18 statistics annually but it doesn't include a

19 lot of the information you just asked for.

20 It tells us that there are about 1,500 cases.

21 I believe a little over half, most years, are

22 P. falciparum.  The last year in the slide
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1 you saw was an odd year when about 40 percent

2 of them had no known species.  I don't know

3 what happened in -- I think that was 2006.

4 But normally, something like 60 percent are

5 falciparum, they're in travelers -- I'm

6 sorry, they're all in people who acquired

7 malaria elsewhere, except maybe there

8 probably are about five cases of malaria a

9 year acquired in the United States on the

10 average.  It does happen, rarely.

11           Otherwise, I don't think we have

12 any information on their ages.  We know where

13 they're from and they're from countries all

14 over, mostly Africa.  And then importantly,

15 you asked about deaths.  There is a short

16 paragraph describing every death from

17 malaria.  There are about five to eight, or

18 so, per year.  They are all over the place.

19 They're all sad stories to read because

20 usually people made mistakes either in

21 prophylaxis or subsequent treatment.  It's

22 very hard to say that any of them were due to



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

244

1 drug resistance.  I argue they're generally

2 not.  Again, we have some other drugs in the

3 U.S. already that work well against malaria

4 but they are sometimes due to treatment

5 errors such as using -- or at least using the

6 wrong drug can contribute to it.  I don't

7 know if there's any more I can answer, but we

8 have limited information.

9           Anyway, what we're talking about is

10 less than the 1,500, we're talking about

11 uncomplicated falciparum, probably something

12 like 700, 800 cases a year.

13           DR. MOORE:  Dr. Slutsker, I'm going

14 to put you on the spot.  Would you be able to

15 provide some more information -- I mean, the

16 thing about imported malaria in the United

17 States, as Dr. Rosenthal said, the vast

18 majority of -- that is, the vector that is

19 responsible for most malaria cases in the

20 United States is (off mike) Boeing (off

21 mike), the Boeing plane that brings the

22 patients into the states.  Not to implicate



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

245

1 Boeing, but you know what I mean, the air

2 carriers.  But this is a passively reported

3 disease to the CDC.  Am I correct?

4           DR. SLUTSKER:  Absolutely.

5           DR. MOORE:  So the 1,500 number

6 that's thrown is almost certainly going to be

7 an under representation of cases.  Sorry, go

8 ahead, Dr. Slutsker.

9           DR. SLUTSKER:  Larry Slutsker, CDC.

10 So, under reporting, but even if it's 50

11 percent under reporting, it's still a few

12 thousand cases a year.  Reasons -- drug

13 resistance, depending of course on where

14 travel occurred, is a potential problem.

15 It's probably in terms of the fatalities

16 looked at over the years, the biggest

17 problems are delay in seeking diagnosis or

18 recognizing malaria and then age which is a

19 risk factor for fatal outcome.

20           I'm not sure -- the cases are all

21 imported.  We do have an occasional (off

22 mike) but we haven't had any outbreaks for
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1 several years.

2           What other --

3           DR. MOORE:  Well, I was just going

4 to say, if I recall from the last

5 surveillance, mixed infections are quite rare

6 and --

7           DR. SLUTSKER:  Mixed infections are

8 rare.  Falciparum now predominates as opposed

9 to 15 years ago when vivax was more common.

10 Most infections are acquired by travel to

11 Nigeria when we can determine a country of

12 origin.

13           DR. MOORE:  Thank you.

14           DR. SLUTSKER:  All kinds of minutia

15 I could give, but -- just a question of sort

16 of characterizing the need for another drug

17 which I do think is something that we should

18 consider.

19           DR. MOORE:  Dr. Magill, do you want

20 to make a point?

21           DR. ROSENTHAL:  I'm sorry, can I

22 make -- just then I'll sit down.  I'm sorry
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1 I'm sort of out of order because I wanted to

2 make the last comment on the last discussion.

3           DR. MOORE:  I didn't mean to cut

4 you off, please.

5           DR. ROSENTHAL:  No, you didn't cut

6 me off, but regarding the last PCR

7 conversation -- just -- sorry, I want to get

8 the last word in, but I think that was a

9 really nice presentation from the FDA.  I

10 acknowledge all of those points.  Those are

11 the limitations of PCR genotyping.  They're

12 valid, though it is important that the

13 samples from Thailand it's not so relevant

14 for these studies because there were very few

15 re-infections anyway so genotype is not

16 important there.  Genotyping is really

17 important in Africa.

18           But with all those limitations, if

19 we don't genotype, the results are

20 un-evaluable because they're completely

21 dependent on the EIR, the entomological

22 inoculation rate -- how frequently people are
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1 infected.  That number is over 1,000 in parts

2 of Uganda, meaning people are infected over

3 1,000 times per year, and that number is less

4 than 1 in parts of Uganda.  So if you do a

5 study in two different places in the same

6 country, you'll either have a huge number of

7 re-infections or none or virtually none.  And

8 so without genotyping, the numbers are really

9 unevaluable.  So it's a strong plea for

10 genotyping even with its problems.

11           Luckily, those problems are

12 manageable, especially in recent years.

13 We're doing quite well with them.  And now

14 I'll sit down.

15           DR. MOORE:  Thank you, Dr.

16 Rosenthal.  I'm sorry, Dr. Goetz.

17           DR. GOETZ:  So I was going to -- I

18 forget whose presentation this was in this

19 morning, but in terms of the patient

20 population for whom this decision may be

21 relevant, there was also the statement made

22 this morning that there are U.S.  Agencies
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1 that require only that FDA approved products

2 be used abroad, I think is what I heard in

3 someone's presentation this morning, and I

4 don't know what the context is of that or

5 what the potential size of that population

6 might be and I wonder if someone could

7 clarify that further.

8           DR. MOORE:  Yes, Dr. Wolfe?

9           DR. WOLFE:  I worked for the State

10 Department for many years and one of my

11 onerous tasks was when embassy doctors

12 overseas wanted to use unapproved drugs in

13 the U.S. and there were lots of them

14 available, lots of them being used by

15 physicians outside the embassy, local

16 physicians who were throwing all sorts of

17 things at people.  It was -- the usual

18 decision, which I didn't always have to make

19 by myself, was that we should not use

20 unapproved FDA drugs at the embassy health

21 units.

22           I think the military had pretty
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1 much the same policy.  So that's, I think,

2 what is still probably going on.

3           DR. MOORE:  Before I get to you,

4 Dr. Magill, I'm just going to say, the most

5 recent IDSA meeting, there was a session on

6 emerging infectious diseases and there was a

7 very nice lecture given by Bill Stofford

8 University of Minnesota on diseases of

9 refugees and migrants, but primarily

10 refugees, and he made the point that -- and I

11 don't necessarily want to put words in Dr.

12 Stoffer's mouth, I'm going to give you my

13 interpretation of what he said -- that is

14 that the State Department, as was mentioned

15 in the initial presentation from the sponsor

16 -- CDC recommends the use of Coartem, that is

17 by State Department officials, the embassy

18 physicians, to treat patients who are coming

19 to the United States from West Africa.  Just

20 as a cost basis, it's cheaper to do that, to

21 treat everybody with Coartem, then it is to

22 treat patients who come down with severe
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1 malaria later.  But I can't speak to the

2 issue about the FDA approved drugs, but it is

3 clear that this is a drug that's -- of

4 significance that the CDC recognizes that it

5 should be used in certain populations.

6           Dr. Magill?

7           DR. MAGILL:  Just to make a comment

8 on the military, and again, this is not an

9 official statement from the military by any

10 means, but obviously in the military we are

11 not allowed to use any drugs that are not FDA

12 approved, so that's a pretty black and white

13 barrier.  There is even a further

14 distinction, for example, if we use a drug

15 like a malaria drug under -- for chemo

16 prophylaxis, that's giving it to healthy

17 people to prevent malaria, it falls under

18 another rubric, it's called for cell

19 protection, which means we have to use that

20 drug strictly in accordance with the FDA

21 approved label whereas treatment of a sick

22 person is -- you know, the treating physician
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1 is still able to use drugs off label in

2 accordance with good medical practice but in

3 no cases are we -- do we have access to a

4 drug that is not FDA approved.

5           DR. MOORE:  Thank you.  Yes, Dr.

6 Weinstein?

7           DR. WEINSTEIN:  So, can I change

8 the subject slightly?

9           DR. MOORE:  Go for it.

10           DR. WEINSTEIN:  So the proposed

11 indication for the drug is for treatment of

12 malaria caused by falciparum or mixed

13 infections that include falciparum but the

14 total number of mixed infections for which we

15 have data, I think, is 53 or 54 of which 43

16 are vivax and my question is, how does the

17 FDA view this -- these data, and how do the

18 statisticians view these data?

19           DR. MOORE:  Dr. Albrecht?

20           DR. ALBRECHT:  Okay, let me go

21 ahead and try to answer that.  So actually,

22 we would look at that as possibly two
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1 separate indications to look at and in the

2 questions that we posed, that Dr. Cox will

3 elaborate on, we're asking first the

4 falciparum question and I think as far as

5 both clinical and statistical data, power,

6 efficacy, et cetera, there's a lot more

7 information on falciparum and so after you,

8 as a group, tackle that issue, then the

9 second issue or the secondary issue would be

10 the mixed infection and exactly as you

11 summarized, there are 43 cases of mixed

12 infection with vivax and the approach that we

13 use at FDA is once we establish or we

14 determine that there is efficacy in an

15 indication, then either related indications

16 or organisms within the same class as the

17 main indications, so in this case, we're

18 talking about other falciparum species, we

19 may then use the previous data to help

20 support the additional organism.

21           So 43 isolates of P. vivax in a

22 mixed infection is a number that although it
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1 may not achieve statistical significance, is

2 still a large enough database that someone

3 perhaps could determine whether the drug is

4 showing efficacy and safety.

5           We actually went so far as to up

6 front say that the number of cases of vovale

7 and malaria are not adequate and so we're not

8 even asking about that because we just don't

9 think that when there's that few isolates,

10 that there's really any plausibility in

11 making a decision about efficacy.

12           So I don't know if that helps put

13 it in perspective.

14           DR. MOORE:  Dean has a follow up?

15           DR. FOLLMANN:  So related to that,

16 I guess first of all, my perspective on it is

17 that these are mixed infections, they're not

18 pure vivax infections and I think if they

19 were pure vivax infections, it might be a

20 more difficult issue to tackle.  My

21 inclination usually is to try and lump things

22 together unless there's evidence to the
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1 contrary.

2           And getting to that, on page 34,

3 the FDA report, they describe in a more

4 anecdotal fashion really I think the 43 mixed

5 infections including vivax and I was -- I

6 didn't really see anywhere where you reported

7 the 28-day cure rate as, you know, it was

8 used as an endpoint for the other studies,

9 and so if you could just report the 28-day

10 cure rate for these 43 infections.  You

11 report everyone clears it within 24 to 48

12 hours, and then you mentioned relapse, but I

13 didn't see, you know, what the cure rate was

14 for 28 days.  So that's one.

15           And then there was also -- you

16 know, I'll show my ignorance about malaria

17 here, there was also, I guess, an

18 understanding among the malaria people that

19 of course you can't expect a cure of vivax

20 infections using this drug, you have to use

21 another drug to really get rid of it, and so

22 maybe we should view cure rates a little
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1 differently in the mixed infections.  So I'd

2 like the 28-day cure rate one and then some

3 discussion amongst the malaria experts about

4 why we should view vivax infections

5 differently in terms of cure rates.

6           DR. MOORE:  Dr. Magill, did you

7 have a follow up comment you wanted to make?

8           DR. MAGILL:  I assume the first

9 part of that question was referring to the

10 FDA?

11           DR. FOLLMANN:  Yes.

12           DR. MOORE:  I'm sorry, I thought

13 you had -- you wanted to add something.

14           DR. MAGILL:  I could maybe speak to

15 that second part of the question.  I would

16 agree that a 28-day cure rate using Coartem

17 and a known vivax for mixed infections is not

18 a meaningful number because those drugs are

19 not going to affect the hypnozoite so in

20 reality, how would this actually be used?

21 There aren't very many mixed infections

22 diagnosed by microscopy in returning
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1 travelers.  That's pretty unusual because I

2 think it's an unusual event and it's

3 unusually detected.

4           Now, there are lots of returning

5 travelers.  You get a lot of immigrants and

6 refugees coming in and that's a different

7 population where you may see higher numbers

8 of mixed infections, in fact you should, so

9 it's either an inadvertent treatment of a,

10 I'm not sure what it is, which is really what

11 happens.  You have microscopy that is

12 uncertain, can't really say, I don't want to

13 say that it's vivax because then I'll -- you

14 know, there's a lot of uncertainty there so

15 people just default and will use a drug like

16 Coartem that "kills everything" and then the

17 real issue is, it's radical cure for vivax,

18 so this is Coartem plus primaquine and that

19 would be an interesting piece of data is do

20 we have any data on radical cure of vivax

21 with the combination of Coartem plus

22 primaquine which is in reality what will
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1 happen.

2           And then is, you know, the FDA's

3 current labeling for primaquine for radical

4 cure is 15mg base for 14 days.  CDC

5 recommendations are 30mg base for 14 days, so

6 if that would be included in the label, what

7 exactly would be the recommendation for the

8 treatment of radical cure should it be done

9 with this drug?

10           DR. MOORE:  Thank you.  I'm sorry,

11 yes, Dr. Albrecht.

12           DR. ALBRECHT:  So just to answer

13 the previous question which I think Dr.

14 Magill did, which is that in these studies,

15 at seven days, the reasons that was reported

16 which was 14 out of 43 or 33 percent is

17 because of the recognition that Coartem is

18 targeting the erythrocytic stage and the

19 recognition that it does not deal with the

20 liver hypnozoites so at 28 days, what's being

21 reported as relapse, which is presumptively

22 the hypnozoites coming out, is the converse
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1 of the 33, i.e., 67 percent, but these are

2 not analogous to the recrudescences of P.

3 falciparum malaria.

4           So the issue of primaquine is a

5 very real one when it comes to mixed

6 infections and that's again, an area that you

7 call could talk about.

8           MR. FOLLMANN:  Well, just to finish

9 off then I guess strictly speaking it

10 wouldn't make sense to say -- Dean Follmann

11 -- it wouldn't make sense to say you can use

12 Coartem for mixed infections because you're

13 really need the other drug as well.

14           DR. ALBRECHT:  The short answer is

15 yes, and we actually have two products

16 approved for treatment of malaria --

17 chloroquine and lariam, which actually in

18 their labeling also indicate that they can

19 tackle the erythrocytic stage of falciparum

20 but then go on to actually mention that you

21 need another product, for example a

22 adomenoquiniline (phonetic), like primaquine,
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1 to address the prevention of relapse, and as

2 Dr. Magill said, the primaquine is approved

3 for that indication.

4           DR. MOORE:  Yes, Dr. Chatterjee.

5           DR. CHATTERJEE:  Archana

6 Chatterjee.  Not on this topic, but going

7 back to the issue of pediatric patients, I

8 guess I was very surprised that this drug has

9 been on the market in 80 plus countries for

10 more than 10 years or close to 10 years and

11 there is no pediatric formulation of the

12 drug.  Am I wrong that there actually is not?

13 Has Novartis worked on this?  I'd be

14 interested to hear about it.

15           DR. MOORE:  We'll hear from

16 Novartis -- the sponsor about this.  I would

17 just interject a second and that is to say

18 that I can't speak to this particular drug

19 about those reasons, but I will say that the

20 point that was raised before the break,

21 before lunch, rectal artesunate is available

22 around the globe for the smallest infants who
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1 obviously wouldn't be able to take anything

2 by mouth, so there is that option.

3           DR. HUKKELHOVEN:  Mat Hukkelhoven

4 from Novartis.  We have developed, actually,

5 a pediatric formulation which was not yet

6 fully developed when we applied for the U.S.

7 application.  We are now in the final stages

8 of approval.  In Switzerland, which will be

9 the reference country for many endemic

10 regions, and if -- we can discuss with FDA

11 whether there is an interest in the pediatric

12 formulation in this country as well.

13           DR. MOORE:  Dr. Slutsker.

14           DR. SLUTSKER:  Larry Slutsker, CDC.

15 I just -- yeah, I don't think it's a huge

16 point.  I just wanted to clarify the vivax

17 issue that the FDA slide 34, Dr.

18 O'Shaughnessy classifies them all as

19 relapses, which means something fairly

20 specific with vivax.  The Novartis data has,

21 I believe, some vivax recurrences before day

22 28 so there's either -- there seems to be
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1 some difference there.  Again, I don't think

2 it's a huge deal and I think we've talked

3 probably a fair amount about vivax, but I

4 just -- it seemed that there was a little bit

5 of dissonance there.

6           DR. MOORE:  I'm sorry, you had a

7 point earlier, Dr. Alston.  I'm sorry.  Dr.

8 Kyle?

9           DR. KYLE:  Dennis Kyle.  Same

10 topic.  In Thailand, about 30 percent of the

11 people will relapse during a 28-day -- after

12 a treatment for falciparum so my question is,

13 was -- for clarification -- were patients

14 enrolled if they had mixed infections in

15 these studies or are these numbers

16 representing relapses that weren't detected

17 on admission but came up during the 28 days?

18 So that number 43 could be -- that's more

19 consistent in my experience with people

20 relapsing after a successful treatment for

21 falciparum in Thailand.

22           DR. MOORE:  Dr. O'Shaughnessy?
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1           DR. O'SHAUGHNESSY:  The cases that

2 I report are patients who had baseline

3 infections with mixed infections.

4           DR. MOORE:  Okay, Dr. Magill?

5           DR. MAGILL:  New topic?

6           DR. MOORE:  Fire away.

7           DR. MAGILL:  I was actually

8 interested in the -- I believe in one of the

9 initial slides, that remet (phonetic) was, I

10 think, originally approved in '99 in

11 Switzerland, and then broader into the EU.

12 What is there -- can you -- there was nothing

13 in the rita head (phonetic) documents that

14 were provided that talked about post

15 marketing experience that I could find, and I

16 noticed on the Novartis presentations today,

17 I think there were two slides on

18 post-marketing, but again getting back to the

19 target population that will directly be

20 affected by an FDA approval, is there a way

21 to parcel out the post marketing experience

22 specifically in travelers in treatment or
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1 standby use in Europe for the reyamet

2 (phonetic) experience.  If that's been

3 presented in some fashion and I didn't get

4 it, let me know, but that experience plus the

5 two published studies that I'm aware of, that

6 constitutes the sum total of experience in

7 non-immune travelers that I'm aware of.  So

8 that'd be (off mike) the question.

9           DR. MOORE:  Dr. Marrast.  If you

10 could bend the microphone.

11           DR. MARRAST:  So I'm Claire -- Dr.

12 Marrast from Novartis.  Post marketing

13 experience as reported, 137 spontaneous cases

14 between August 1998 and -- between October

15 1998 and August 2008, and 60 percent of these

16 reports were from Africa.  Indeed, we have 22

17 cases considered as general disorders and

18 infection, 11 cases, and they were related

19 mostly to persistence or recrudescences of

20 malaria, and these occurred in Southeast Asia

21 as well as cases reported from Europe.

22           DR. REHM:  How many treatment
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1 courses all together or how many doses or

2 patients?  You said, I think, over 100

3 million, or something like that.

4           DR. MARRAST:  Yes, 200 million.

5 Sorry.

6           DR. MOORE:  Those are not doses,

7 right, those were courses?

8           DR. MARRAST:  Yes.

9           SPEAKER:  So again, I would just

10 follow up that that is the total experience

11 from you -- that you've had on the

12 post-marketing.  I assume 40 percent of those

13 are not from Africa.  It would be useful to

14 parcel those out into non-immune returning

15 travelers in Europe versus everything else.

16           I would assume that

17 hypersensitivity and particularly skin

18 reactions, my guess, my experience would tell

19 me, is probably more common in Africa,

20 underlying HIV infections and a variety of

21 things, but maybe not.

22           DR. MOORE:  Yes, Dr. Alston.
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1           DR. ALSTON:  This is just a comment

2 for the record that it just strikes me in all

3 these discussions that not too much time has

4 been spent on resistance and it seems that

5 the story and the history of malaria is

6 really more about resistance and durability

7 than efficacy and the fact that one of these

8 drugs has a very short half life and the

9 other accumulates and persists for weeks

10 reminds me sort of of the HIV story, when you

11 discontinue HIV meds with differing half

12 lives and I wonder whether with all these

13 reinfections we hear about, whether

14 reinfections are going to occur in the

15 setting of sub therapeutic lumefantrine

16 levels and if resistance develops to that

17 drug, we've seen that artemether on its own

18 isn't terribly efficacious, so I think it's

19 most reassuring that this drug's been used so

20 long in so many patients and still has such

21 terrific efficacy, but I think we really have

22 to stay vigilant about resistance especially
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1 given the different pharmacokinetics.

2           DR. MOORE:  Point take.  Dr.

3 Slutsker?

4           DR. SLUTSKER:  Yeah, Larry

5 Slutsker, CDC.  I just wanted to try to

6 clarify a little bit -- I apologize for going

7 back to this -- the drug interaction issues,

8 particularly with mefloquine and

9 lumefantrine.  Mefloquine still is the most

10 common prophylactic drug taken by travelers.

11 Most of them don't take anything, I guess

12 that would be the most common, but of those

13 who do take something, and so I'm trying to

14 just -- I remember the slide flashed up about

15 mefloquine decreasing the area under the

16 curve, I think, for lumefantrine by about a

17 third, which could potentially -- I don't

18 know, it might have some clinical

19 implications.  And then I also wondered in

20 terms of whether there was any look at

21 whether lumefantrine had any effect on

22 mefloquine levels and what was the mefloquine
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1 -- was that a prophylactic dose that was

2 being studied in that interaction?  So just a

3 clarification on that.

4           DR. MOORE:  I don't know if

5 somebody from the sponsor would like to speak

6 to this issue.  There was an article by

7 Lefevre and published in 2000, mefloquine

8 interaction with lumefantrine, and I have to

9 look it up here.  Hold on a second.

10           DR. LEFEVRE:  Gilbert Lefevre, DMPK

11 Novartis.  So the question related to the

12 dose of mefloquine used in this interaction

13 study and the dose was 1,000mg given --

14           DR. MOORE:  Divided into three

15 doses.

16           DR. LEFEVRE:  I'm sorry?

17           DR. MOORE:  I finally got it here.

18 It's divided into three doses, right?

19           DR. LEFEVRE:  I guess it was given

20 in two doses to avoid vomiting because if you

21 gave in one, you usually get vomiting.  So

22 and the dose was given -- so to have the
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1 maximum exposure to mefloquine observed in

2 the usual treatment, not as a prophylactic.

3           DR. MOORE:  Well, Dr. Slutsker, I

4 would say your point is very well taken.  I

5 mean, obviously, the key elements of the

6 unknown about that hypothesis is the

7 mefloquine levels at any given time, that is,

8 somebody who's recently returned, and the

9 other is -- the other key element is

10 lumefantrine levels which of course as shown

11 earlier in the day, exhibit significant

12 variability -- variation both in the same

13 individuals as well as between individuals.

14 While that may be beneficial in the sense

15 that it reduces the risk of QT prolongation,

16 that is mefloquine reducing lumefantrine

17 levels, on the other hand it does invite

18 speculation about treatment failures later on

19 as mentioned.

20           I guess the question that we can't

21 answer yet because we don't have relevant

22 data are the post marketing studies -- well,
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1 data on just those individuals, travelers who

2 are in fact on mefloquine who are -- develop

3 a case of malaria and are treated with

4 Coartem.

5           Do you have -- and this is an

6 unfair question.  I'm going to put the

7 sponsor on the spot.  Do we have data about

8 that at all?  In the European -- do you have

9 any European data on travelers who've come

10 back to Europe and were treated with Coartem

11 but received mefloquine as prophylaxis?

12 Again, that's a difficult question to throw

13 at you right at the moment, but I'm not sure

14 if it's available.

15           DR. LEFEVRE:  Gilbert Lefevre from

16 TMPK, Novartis.  What we can say, for example

17 in study 028, conducted in Thailand, about 25

18 percent of the patients had mefloquine or

19 quinine at enrollment, so we measured the

20 concentrations and those concentration were

21 clinically relevant and in this -- so then

22 these patients were treated with Coartem and



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

271

1 what we can say is that the safety profile

2 was not any different from the rest of the

3 population so we can believe that this

4 association has no impact on the safety

5 profile.

6           DR. MOORE:  So no clinical impact?

7           DR. LEFEVRE:  No clinical impact.

8 The cure rate was the same and the safety was

9 the same.

10           DR. MOORE:  Thank you.  We're over

11 time.  I'm sorry, but I thought it was

12 important to make sure we had everybody's

13 questions and clarifications answered.  Is

14 everybody satisfied?  We will go on -- if so,

15 we will -- Dr. Kyle?

16           DR. KYLE:  One last question on

17 this fetal toxicity.  The studies that were

18 done were working with the combination of

19 artemether, lumefantrine -- were similar

20 studies done to show that there was the exact

21 same effect with just artemether alone?  That

22 there was no enhancement or change in this
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1 endpoint?

2           DR. MOORE:  Did I hear you

3 correctly -- this is in renal insufficiency?

4           DR. KYLE:  No, the fetal toxicity.

5           DR. MOORE:  Oh, fetal toxicity.

6 I'm sorry.  I'm going to have to go to the

7 sponsor on that one.

8           DR. WEAVER:  Hi, my name is

9 Margaret Weaver.  I'm with Preclinical Safety

10 at Novartis.  Novartis has not seen fetal

11 toxicity in our studies.  They were done

12 relatively long ago.  We saw fetal death, but

13 no teratogenicity (phonetic).  However, I'm

14 sure you're aware there's published

15 literature of artemether -- artemicians

16 (phonetic), by other groups that have

17 reported teratogenicity and we believe that

18 this is a class effect.

19           DR. MOORE:  All right, and if there

20 are no more questions -- with that, I think

21 we'll -- unless you had something to say, Dr.

22 Slutsker -- okay, we'll move on.  I'm sorry,
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1 Dr. John?

2           DR. JOHN:  One last thing.  Just

3 going back to the fact that the only group

4 for whom this is indicated where it's not

5 been studied is the pediatric non-immune.  We

6 had the discussion about the fact that

7 children in sub-Saharan Africa are highly

8 susceptible to malaria so in that we're

9 probably comparable to non immune children.

10 But immunologically, they're not the same.

11 They've probably gotten maternal antibodies

12 and while they have those, they're exposed to

13 the parasite and we know they're developing

14 immune responses.  We've done some of those

15 tests, others have, so we know that there is

16 some level of biological immunity.

17           It doesn't seem to protect them

18 very well from malaria but the question is

19 whether or not it could improve their

20 response to the drug, so I think the question

21 that I'm asking is first of all, is there

22 anything about pharmacokinetics that one can
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1 extrapolate from adult non immunes who seem

2 to have the same response as adult semi

3 immunes, that you can extrapolate that to

4 children?  And the second is, if you can't do

5 that, then the question comes up as to

6 whether or not you can be sure about -- I

7 think we can be fairly sure about the fact

8 that the drug will work.  The question is,

9 will the dosing regimen that's prescribed,

10 work?  Will six doses work?  And whether

11 there's any information from Europe that this

12 has been approved for children in Europe,

13 whether there's any information from Europe

14 that could be obtained medically.

15           DR. MOORE:  I'd go to sponsor on

16 this.  This will be the final comment, if

17 anyone would care to answer it.  If I'm not

18 mistaken, it is approved for children in

19 Australia, is it not?

20           DR. MARRAST:  The drug is approved

21 for use in children in the European label and

22 in the Swiss label for children from 5 kilo
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1 of body weight onwards.  What I may say also

2 is that in our study done in African

3 children, we observed the same efficacy rate

4 across all body weight groups and we know

5 that the (off mike) of the small children is

6 different from the toddlers in France, and so

7 again in the population with probably varying

8 immunity, with body weight, we have seen the

9 same efficacy.

10           DR. MOORE:  And this is in children

11 coming from areas with different intensity

12 transmission of malaria?

13           DR. MARRAST:  Yes.

14           DR. MOORE:  Highly endemic --

15 they're hyper endemic and (off mike).

16           DR. MARRAST:  (off mike) endemic.

17 Yes.  So indeed we acknowledge that probably

18 the small children between 5 and 15 kilo of

19 body weight or 5 and 10 have some level of

20 partial immunity from their mother.  Still

21 they are more prone to infection than the

22 older one.
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1           DR. MOORE:  Okay, thank you.  And

2 with that, we're running over time.  Dr. Cox

3 will charge the committee with our task.

4           DR. COX:  Thanks, Dr. Moore.  I

5 wanted to start out just by thanking all the

6 presenters and the committee members for the

7 information and presentations, discussion

8 today.  I'll just make some brief comments

9 and then I'll walk us through the five

10 questions that we have for the committee

11 today.

12           We've heard information evaluating

13 both the safety and efficacy of Coartem

14 including information on the efficacy data

15 that includes data from studies that have

16 looked at the components, information on the

17 four and six-dose study results and studies

18 that included active comparators.  We've also

19 heard data on the safety profile of Coartem

20 including information evaluating neurologic

21 effects, cardiac effects, and we've also

22 heard some information on metabolism, drug
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1 interactions, patient demographic factors,

2 and special populations.

3           So with all the information that's

4 been presented and also that contained within

5 the background information provided, we have

6 a series of five questions that we'd like to

7 pose to the committee and get the committee's

8 advice on.  I'll walk through the questions,

9 one through five, just so we have a feel for

10 where we know we're headed here.

11           The first question is question one

12 and that deals with the question of efficacy

13 and question one is:  Based on the

14 information presented from the clinical

15 studies of Coartem, has the proposed six-dose

16 regimen been shown to be effective for the

17 treatment of uncomplicated plasmodium

18 falciparum malaria including demonstrating

19 the contribution of artemether and

20 lumefantrine to the treatment effect?  We'd

21 ask that you vote yes or no, and very

22 important to us also is to hear your



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

278

1 rationale, so if you'll describe your

2 rationale for your vote, that's also very

3 valuable to us.

4           If the answer is no, we'd also like

5 you to provide information on what additional

6 studies should be conducted.

7           Question two -- so question two is

8 a similar question but it's a question on

9 safety this time.  Based on the information

10 presented from the clinical studies of

11 Coartem, has the proposed six- dose regimen

12 been shown to be safe for the treatment of

13 uncomplicated P. falciparum malaria?  Again,

14 we'd ask that you vote yes or no.  We'd also

15 ask that you discuss your rationale and if

16 the answer is no to the question on safety,

17 what additional information should be

18 provided.

19           And moving on to question three.

20 Question three deals with the issue of mixed

21 infections with P. falciparum and P. vivax.

22 Do you consider the data presented for
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1 patients co-infected with P.  Falciparum and

2 P. vivax sufficient to demonstrate efficacy

3 and safety of Coartem in treating these

4 patients?  Again we ask that you vote on this

5 question yes or no and then discuss your

6 rationale and if the answer is no, what

7 additional data should be provided.

8           And moving on to questions four and

9 five which are discussion questions, question

10 four deals with post marketing studies.  So

11 if the answers to number one with regards to

12 efficacy and safety are yes, we ask, are

13 there any specific post marketing studies

14 that should be conducted?  And then question

15 five asks if there's any specific information

16 that should be included in labeling.  So is

17 there any specific efficacy or safety or

18 other information that you would recommend be

19 reflected in the Coartem product labeling?

20           And I'll turn it back to you, Dr.

21 Moore.  Thanks.

22           DR. MOORE:  Thank you, Dr. Cox.  So
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1 we have from now until five to have committee

2 discussions and voting.  Hopefully we won't

3 take that long but we'll certainly take as

4 much time as we need to to go over this.

5           Here's the deal.  We're going to be

6 using a new -- I'm told -- a new electronic

7 voting system for this meeting.  It was not

8 used in Florida or Ohio.  Although more

9 reliable than that, it is potentially

10 confusing, so here's the deal.  Each of you

11 have three voting buttons on your microphone.

12 You can see them there at the bottom.

13 They're going to be yes, no, and abstain.

14           Once we begin the vote, please

15 press the button that corresponds to your

16 vote.  After everybody has completed their

17 vote -- and I'll ask if everybody's completed

18 their vote -- the vote will be locked in.

19 Then the vote will be displayed on the

20 screen.  I will read the vote from the screen

21 into the record.  Next we're going to go --

22 after each vote we will go around the room,
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1 like polling a jury, and we're going to ask

2 each individual -- each individual who voted

3 -- they will state their name and then how

4 they voted into the record, and they will

5 then give the reason for why they voted as

6 they did.

7           If you press the wrong button, no

8 problem.  The system will only record the

9 last button that you pushed so I'll give you

10 fair warning before we end the vote and time

11 to consider that.

12           Okay, so let's start with -- are

13 there any questions about the voting system?

14 I guess we'll figure out how it works when we

15 go through it, but is that clear to

16 everybody?  All right.  Yes, Dr. Slutsker?

17           DR. SLUTSKER:  Do the microphones

18 have to be turned on to vote?  Or --

19           DR. MOORE:  That's a great

20 question.  Janie?  The answer is no. You will

21 see a series of flashing lights.  Then you

22 will have divine inspiration.  No, the lights



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

282

1 will flash indicating that the mechanism is

2 ready to receive your vote and then the

3 lights will stop flashing once I say voting

4 has ended.

5           So question number one:  Based on

6 the information presented from the clinical

7 studies of Coartem today and in the file that

8 you have, that you were given previously, has

9 the proposed six-dose regimen been shown to

10 be effective for the treatment of

11 uncomplicated Plasmodium falciparum malaria

12 including demonstrating the contribution of

13 artemether and lumefantrine to the treatment

14 effect?  Please vote yes or no.  Lights

15 should be flashing on everybody's microphone.

16           Everybody voted.  Has anybody not

17 voted?  Okay, we're good.  I'm sorry, I need

18 to -- if there is no further discussion this

19 question -- okay, please press the button on

20 your microphone that corresponds to your

21 vote.  You'll have approximately 20 seconds

22 to vote.  Twenty seconds are up.
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1                (Laughter)  Sorry, you can tell

2                I'm new at this as well.

3           Everyone has voted.  The vote is

4 now complete and locked in.  That's the key

5 phrase, apparently.

6           Drum roll please.  Let the record

7 reflect that the voting result was 18 votes

8 in favor, that is 18 votes yes, 0 votes no,

9 and 0 abstentions.

10           Now that the vote is complete,

11 we'll go around the table and have everyone

12 who voted state their name, vote, and reason

13 they voted as they did into the record.

14           Let me get the list of people who

15 are eligible to vote.  Okay, we're going to

16 actually -- Dr. John, you've got to take off

17 early, so let me start with you.

18           DR. JOHN:  I voted yes.  I felt

19 that the information they presented was

20 adequate to say that it was effective for the

21 treatment of uncomplicated P. falciparum

22 malaria and I'll end with that because I'll
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1 say more in question three.

2           DR. MOORE:  Fair enough.  Let me

3 then -- actually we'll start to your left and

4 we'll go around the room.  Sorry, Diane,

5 we'll make you last.

6           Dr. Sepkowitz?

7           DR. SEPKOWITZ:  I voted yes.  The

8 data clearly demonstrates the stuff works.  I

9 remain disappointed that there was not more

10 of an attempt to demonstrate a

11 characterization of the population that might

12 benefit and I have a lot of concerns that

13 were just passing it through for -- it

14 clearly works, but it's not clear that it's

15 needed, to me.

16           DR. MOORE:  Thank you.  Dr. Magill?

17           DR. MAGILL:  I could say that it

18 was an enthusiastic yes, but with

19 qualifications.  I think the actual data

20 presented on this intended population, which

21 is non-immune returning travelers, is quite

22 limited.  So if you take in sum total 37
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1 non-immune patients from the first study in

2 1999, which has not been discussed here, and

3 then at best 165 patients from the 2401, many

4 of those were lost to follow up, I think

5 there is clearly a failure boundary here that

6 is not quite defined, but I think we can all

7 put around the parameters which is, I think

8 the lumefantrine concentration at day of

9 failure is going to be quite predictive.  I

10 think it's maybe not as predictive at all

11 about whether it's AUC last (phonetic) or Day

12 7 to predict that.  I think that's another

13 question.

14           So body weight, fed or fast, you

15 know, best case scenario, healthy normal

16 volunteers get a fatty meal, and that's not

17 what's going to happen in sick people.

18 They're sick, they're already vomiting.

19 There's a lot of reasons why they're not

20 going to get the high levels.

21           There's no data presented in

22 non-immune children, and there's very limited



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

286

1 data in elderly folks.  And I very much -- I

2 know how difficult those studies are to do

3 either both in the children and in the

4 elderly population, so it's not really a

5 criticism, these are really hard studies to

6 do.

7           So with that qualification, I think

8 there's limited data on the next set of U.S.

9 Travelers in this case that will actually get

10 to take Coartem, and that's not necessarily

11 going to reflect the global use of the drug.

12           DR. MOORE:  Thank you.  Dr. Wolfe?

13           DR. WOLFE:  I voted yes.  In terms

14 of people who are concerned about the number

15 in this country that will be using the drug

16 relative to the point I raised before, we've

17 got State Department people, Peace Corps

18 volunteers, military, particularly in Peace

19 Corps volunteers, you've got a lot of people

20 being treated for malaria.  Whether they have

21 it or not is another question, and this will

22 be an improvement for those Americans living
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1 overseas who need treatment.

2           DR. MOORE:  Fair enough.  Dr.

3 Coyne?

4           DR. COYNE:  I voted yes, and I

5 think that my colleagues on the other side of

6 the table kind of elaborated many of the

7 concerns that I share regarding extrapolating

8 the fairly clear evidence of efficacy that's

9 been presented in adequate and well

10 controlled studies in populations in endemic

11 countries, extrapolating that information to

12 performance characteristics of this drug in

13 the population that we're concerned with

14 today, but yes, I did vote yes.

15           DR. MOORE:  Very good. Dr. Kyle?

16           DR. KYLE:  Dennis Kyle.  I also

17 voted yes.  I agree that Coartem works well

18 against the erythrocytic stages of plasmodium

19 falciparum.  I'm a little bit worried about

20 some resistance aspects but that can be

21 covered later.  And I think we do need this

22 in the United States because we don't have
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1 that many drugs that are great and if

2 malarone fails, what do we go to with multi

3 drug resistant malaria?  So I think ACTs are

4 the standard around the world and we need one

5 of the best ACTs in the United States as

6 well.

7           DR. MOORE:  Dr. Ten Have?

8           DR. TEN HAVE:  I voted yes from my

9 limited, naïve point of view in this area,

10 but from a statistical point of view, the

11 main issue for me was the difference between

12 the two -- intend to treat and the evaluable

13 approach or the efficacy approach and the

14 evaluable approach did show efficacy.  I

15 think the intend to treat approach showed

16 that in practice it may not be as efficacious

17 like any drug because of non adherence issues

18 and adverse events.

19           DR. MOORE:  Thank you.  Dr.

20 Slutsker?

21           DR. SLUTSKER:  Larry Slutsker, CDC.

22 I also believe that the efficacy data are
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1 convincing.  I won't repeat the concerns that

2 others have expressed, but I agree with about

3 the population of travelers and how that may

4 differ and what that means in terms of some

5 additional work and I do think that the drug

6 will be useful for clinicians in the United

7 States in terms of the tolerance to the drug

8 and in terms of the regimen, we do have some

9 fairly unpopular regimens for treating

10 falciparum malaria currently.  Thank you.

11           DR. MOORE:  Thank you.  Dr. Goetz?

12           DR. GOETZ:  Yes, I did vote yes.

13 Many of my thoughts have been spoken of by

14 others.  I guess my particular concern is

15 that the use in the United States and the use

16 abroad by Americans, be they the State

17 Department, Peace Corps or in the military,

18 will be largely by non immune individuals in

19 whom we have very limited data and I think

20 that's really what's going to require further

21 investigation.

22           DR. MOORE:  Dr. Weinstein?



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

290

1           DR. WEINSTEIN:  I voted with the

2 majority and for many of the same reasons

3 that have already been expressed and I have

4 some of the same concerns that have been

5 expressed.

6           DR. MOORE:  Dr. Alston?

7           DR. ALSTON:  Alston.  Yeah, I voted

8 yes, and I think it's just unique to consider

9 a drug like this with over 200,000 treatment

10 courses given, so I think it has a long

11 record of safety and efficacy and I think in

12 terms of the contribution of the individual

13 drugs, I think that fits with the

14 pharmacology and the efficacy data that were

15 presented so I think that all has biologic

16 plausibility.

17           DR. MOORE:  Dr. Chatterjee?

18           DR. CHATTERJEE:  Chatterjee.  Yes,

19 I also voted yes and just a word to the FDA

20 and the sponsor to seriously consider the

21 pediatric formulation.  To me it's a bit hole

22 as a physician who takes care of children not
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1 to have a pediatric formulation for this drug

2 that's been available for ten years.

3           DR. MOORE:  Thank you.  Dr. Rehm?

4           DR. REHM:  I also voted with the

5 majority.  I agree with the things that have

6 been said.  I think we are asked to

7 extrapolate to an anticipated population for

8 treatment that is different than the one

9 where the studies were conducted and I think

10 as far as efficacy is concerned that that

11 doesn't probably have a big difference but

12 time will tell.

13           DR. MOORE:  Indeed.

14           DR. SMITH:  Smith.  Real easy,

15 right?  Smith?  I'm not going to repeat what

16 everybody said and obviously we all voted

17 yes, so it goes without saying that I voted

18 yes, but most of my comments I'm going to

19 reserve for number four because I think -- as

20 I think I'm being the person who's the local

21 medical doctor sort of thing, there are a lot

22 of other issues that I think we have to
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1 consider and the comment about whether or not

2 we need another drug, I would have said the

3 same thing about do we need another

4 penicillin, do we need another

5 losepholosporin (phonetic), and obviously the

6 answer is yes because we have them all, so I

7 think this is just one other drug that's an

8 addition to what we all need and that's a

9 variety because there's always a problem that

10 somebody has a rash or they puke or they

11 can't use it or individuals don't know how to

12 dose it, and this drug is a much easier drug

13 to dose and having worked with a bunch of

14 people in our emergency department that don't

15 always understand how drugs are supposed to

16 be dosed, anything that makes it simple,

17 stupid, is the way to go.

18           DR. MOORE:  Thank you, Dr. Smith.

19 I'll come back to me later.  Dean?

20           DR. FOLLMANN:  Thanks, I voted yes.

21 I thought it was not a difficult decision to

22 make actually.  I thought the drug -- both
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1 constituents of the combination have been

2 shown and I also thought it had been shown

3 that the six-dose was more effective than the

4 four.  I probably would have liked another

5 randomized trial to evaluate that but there's

6 so much other evidence that we've seen

7 presented today including in the packet that

8 was given to us before this meeting including

9 a random effects meta analysis which showed

10 very high cure rates for Coartem and so I

11 thought it was pretty clear that it worked.

12           I share some of the concerns about

13 the population really interested is the

14 non-immune traveler and there's not been so

15 much data on that and I guess the one study

16 that has been done, I can -- I'm sympathetic

17 to the arguments that the cure rates really

18 would have been high, that the dropouts are

19 probably effectively cures, but it's a little

20 hard study to interpret for that reason and

21 also because there is no comparator.

22           DR. MOORE:  Thank you, Dr.
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1 Follmann.  Dr. Kaplan?

2           DR. KAPLAN:  Of course I agreed

3 with all the comments.  I'm voting yes in

4 part because I think it's always nice to have

5 an alternative drug, especially in

6 pediatrics.  They're limited formulations, as

7 we've heard, and some of the dosing is a

8 little bit difficult.  I would suspect that

9 the other drugs were not -- the other malaria

10 drugs had not been extensively studied in

11 non-immune hosts and travelers as well, so we

12 probably have as much information on this

13 drug as we've had on other anti- parasitic

14 agents in the past for this population.

15           DR. MOORE:  Thank you.  Ms.

16 Aronson?

17           MS. ARONSON:  I voted yes based

18 upon the efficacy data, the record of use of

19 the drug, and the described need.

20           DR. MOORE:  Thank you.  For the FDA

21 to go forward with approval on a combination

22 drug the reason I -- I'm sorry.  I voted yes.
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1 Sorry, let me back up.  I've screwed it up

2 completely.  Everybody else did it right but

3 me.  Tom Moore.  Chair.  I voted yes and the

4 reason for that was for the FDA to approve a

5 combination drug, both elements of the drug

6 have to be proven to be effective, at least

7 in part.  I think the data to date both

8 presented here and discussed here clearly

9 show that both agents are effective

10 individually but most effective when given in

11 a combined fashion, not necessarily

12 synergistically but at least in an additive

13 fashion and to just be simple about that,

14 there are gaps in the data and obviously

15 desired data, which we'll get to in a second,

16 but using the -- strictly adhering to the

17 question alone, I thought that that was --

18 that the data answered that question well.

19           Okay, so let's move on to the next

20 question.  Thank you, Janie.

21           So question number two.  Based on

22 the information presented from the clinical
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1 studies of Coartem, has the proposed six-dose

2 regimen been shown to be safe for the

3 treatment of uncomplicated P. falciparum

4 malaria?

5           Is there any discussion about this

6 question before we begin voting?  None?

7 Good.  Then we'll move on.  If there's no

8 further discussion on this question, we will

9 now begin the voting process.  Please press

10 the button on your microphone that

11 corresponds to your vote.  You'll have

12 approximately 20 seconds.  Has anyone not

13 voted?  Everyone has voted.  Okay, with that,

14 now that the vote is complete, we will go

15 around the table and have everyone -- I'm

16 sorry, let me try this again.

17           Everyone has voted, the vote is now

18 complete and locked in.  Right.  The voting

19 results are -- let the record reflect the

20 voting results are yes, 17, no, one vote, and

21 no abstentions.  Once again, we'll start with

22 Dr. John and move to the left.  Dr. John?
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1 I'm sorry -- I apologize.  I have to do this.

2 This is a very formulaic thing.  I've

3 completely messed this up.

4           Now that the vote is complete,

5 we'll go around the table and have everyone

6 who voted state their name, vote, and reason

7 that they voted as they did into the record.

8 Thank you.  Dr. John, go ahead.

9           DR. JOHN:  I voted yes. I do

10 believe that the proposed six-dose regimen is

11 shown to be safe for the treatment of

12 uncomplicated P. falciparum malaria.  There

13 are issues about drug interactions and long

14 term safety that I think will need to be

15 fleshed out but those are things we can

16 discuss in subsequent questions.

17           DR. SEPKOWITZ:  I voted no because

18 I don't think that any study has been

19 presented -- any results have been presented

20 that's relevant to the population that's

21 going to be treated, specifically the

22 returning travelers and specifically around
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1 the issue of drug-drug interactions, most

2 especially impact on the QT interval.

3 Exclusion of everyone in studies to date who

4 might be on drugs that would have an impact

5 on QT interval makes it very difficult for me

6 to be enthusiastic about the safety of this

7 drug in the real live population out there

8 most of whom are going to be on one of those

9 drugs.  So I voted no.

10           DR. MOORE:  Thank you.  Dr. Magill.

11           DR. MAGILL:  Alan Magill from

12 Walter Reed.  I agree with what Dr. Sepkowitz

13 had to say.  I think the framing here "is it

14 safe" is a binary sort of yes/no question and

15 I put this in more of a context of risk to

16 benefit and total exposure in a population,

17 so I think you can do the numbers but you're

18 looking at somewhere from a few hundred to

19 maybe a thousand or so potential exposures in

20 the course of an annual year, and these

21 people are going to have malaria or be sick,

22 so I think that overall risk benefit here, I
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1 just favored yes.

2           DR. MOORE:  Thank you.  Dr. Wolfe?

3           DR. WOLFE:  I agree that the

4 risk-benefit satisfies me.  We do have an

5 immediate need for this drug and I don't

6 think we should await any further studies,

7 but I certainly feel that post marketing

8 evaluation of some of these aspects such as

9 pregnancy certainly have to be done.

10           DR. MOORE:  Thank you.  Dr. Coyne?

11           DR. COYNE:  Yes, Phil Coyne.  I

12 voted yes on this question.  I think the

13 safety information that was presented today

14 is pretty consistent with the known safety

15 issues that have come up with this class of

16 drugs and again given the risk-benefit, in

17 terms of an indication of treatment of

18 falciparum in returning travelers, although

19 there are serious concerns about some

20 drug-drug interactions which I know that

21 we'll hash out more in some of the subsequent

22 questions, I still think the answer to this
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1 question in my opinion is yes.

2           DR. MOORE:  Thank you.  Dr. Kyle?

3           DR. KYLE:  Dennis Kyle.  I also

4 voted yes for the risk-benefit ratio as

5 mentioned and I think we will need to discuss

6 drug interactions as a follow up.

7           DR. MOORE:  Thank you.  Dr. Ten

8 Have?

9           DR. TEN HAVE:  Likewise with Dr.

10 Kyle.

11           DR. MOORE:  You've got to cut down

12 your verbosity.  Dr. Slutsker.

13           DR. SLUTSKER:  Ditto.  No, Larry

14 Slutsker.  I don't want to repeat -- I agree

15 that -- I think the risk-benefit is

16 reasonable.  It's been given in whopping

17 numbers globally but we don't know a lot

18 about the population we're talking about in

19 terms of indications here today and so we'll

20 need to do some post marketing work.

21           DR. MOORE:  Thank you.  Dr. Goetz?

22           DR. GOETZ:  Matt Goetz.  I did vote
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1 yes.  I do have the concerns that have been

2 elaborated on by others.  I think that the

3 risk for the present can be mitigated with

4 package/label information.  The vote would

5 have been even easier had there been any

6 comparisons with the drugs that would

7 otherwise be used in the U.S. population that

8 will receive this. Of course, no such data

9 were presented today.

10           DR. MOORE:  Thank you.  Dr.

11 Weinstein?

12           DR. WEINSTEIN:  Mel Weinstein.  I

13 also voted yes but with some of the same

14 qualifications and concerns expressed by

15 others, in particular the lack of information

16 on drug-drug interactions, no data on HIV

17 patients, virtually no data on people 65

18 years of age and older.

19           DR. MOORE:  Thank you.  Dr. Alston?

20           DR. ALSTON:  Dr. Alston.  Yeah, I

21 voted yes.  I just found it very hard to

22 interpret the safety data because it's such a
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1 short course and everybody has such extreme

2 symptomatology from the malaria.  You can't

3 tell what's the malaria and what's the drug

4 and the young children can't report side

5 effects anyway, but I think the risk-benefit

6 certainly the severity of the infection

7 justifies the risk.

8           DR. MOORE:  Thank you.  Dr.

9 Chatterjee?

10           DR. CHATTERJEE:  Chatterjee.  Yes,

11 I voted yes as well and the reason was I felt

12 that the data that were presented indicated

13 there were no deaths that were attributable

14 to the drug.  The number of SAEs were very

15 few and didn't seem to, as I said, be able to

16 separate what was from the disease versus

17 what was from the drug.  I was very happy to

18 see two pediatric trials that were included

19 which is really the major population that

20 suffers from this disease.  So looking at all

21 of those data, I thought that this drug is

22 safe for this indication.
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1           DR. MOORE:  Thank you.  Dr. Rehm?

2           DR. REHM:  Susan Rehm.  I voted

3 yes, but at any time in the five or ten

4 minutes prior to the vote would have

5 abstained, voted no, or whatever.  I took it

6 in global view and felt that the safety data

7 presented in the population that was studied

8 supported a vote for safety but again because

9 the population whom we anticipate this drug

10 will be used in the United States is

11 different, it's hard to know.  I do think we

12 will have a lot of discussion about the

13 drug-drug interaction, the age formulation,

14 and some of the other things that have been

15 brought up.

16           DR. MOORE:  Thank you.  Dr. Smith?

17           DR. SMITH:  Margo Smith.  I voted

18 yes, obviously, and I think the post

19 marketing information in the 200 million

20 courses speaks a lot to the ten year European

21 post usage of this drug, and I don't think

22 the Europeans are that different from the
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1 folks that live in the United States.

2           DR. MOORE:  Touche.  I'll -- Dr.

3 Moore, University of Kansas.  I voted yes as

4 well strictly adhering to the question.  I

5 share Dr. Magill's reservations in that --

6 the qualifications in that no drug is ever

7 completely safe.  In fact, one could

8 reasonably argue that it would be difficult

9 for genomiacin to be approved today and yet

10 it's widely used.

11           Having said that, looking at the

12 risk- benefit analysis and paying close

13 attention to the internal review by the FDA,

14 as well as the global use, I think it's safe

15 to say -- no pun intended -- that this

16 medication does appear, so far, to be a safe

17 drug, certainly in partially immune

18 individuals.  Non-immune individuals,

19 probably -- no indication to vote otherwise.

20           Dr. Follmann?

21           DR. FOLLMANN:  Dean Follman.  I

22 also voted yes.  I won't repeat what other
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1 people have said, I'll just point out two

2 things that I thought were reassuring to me.

3 Coming in I was a little concerned about the

4 neurotoxicity from the dog studies and I was

5 gratified and pleased that the sponsor is

6 doing the study A2417 to look at (off mike)

7 toxicity.  It's exactly the kind of study I

8 would have recommend they do and so I think

9 the FDA of course will look at that study

10 when they're done.

11           And I was also reassured by looking

12 at the study of 1,000 women comparing Coartem

13 to a comparator and showing -- in pregnant

14 women -- showing now difference in events.

15           DR. MOORE:  Thank you.  Dr. Kaplan?

16           DR. KAPLAN:  Kaplan.  I voted yes.

17 I had concerns also about the drug-drug

18 interaction although it's not probably as

19 critical in pediatric patients and the world

20 wide experience is pretty reassuring to me as

21 well.

22           DR. MOORE:  Thank you.  Ms.
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1 Aronson.

2           MS. ARONSON:  I voted yes based on

3 the record of global use and with the

4 labeling of drug interactions.

5           DR. MOORE:  Okay.  Let's move on to

6 the next question.  Question number three.

7 Do you consider the data that were presented

8 for patients co-infected with Plasmodium

9 falciparum and Plasmodium vivax to be

10 sufficient to demonstrate efficacy and safety

11 of Coartem in treating these patients?  Is

12 there any discussion that anyone would like

13 to have about this issue before we move

14 forward -- before we vote?  Dr. Chatterjee?

15           DR. CHATTERJEE:  My concern was

16 with how the question is worded because if

17 you say "sufficient to demonstrate efficacy

18 and safety of Coartem for treating these

19 patients," that would imply that this drug is

20 effective against vivax as well by itself

21 which it is not.  So if the wording of the

22 question could be changed, that might change
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1 how I vote.

2           DR. MOORE:  Unfortunately, I can't

3 change the wording.  I understand where

4 you're coming from though.  I think it's

5 important to point out though, just to

6 clarify, that the drug actually is effective

7 against non falciparum species but only in

8 the sense that -- only in the schizotal

9 stage, not in the hypnozoites in the liver,

10 just to clarify.

11           So anyway, we'll move forward then

12 with this vote.  If there's no further

13 discussion on this question, we'll now begin

14 the voting process.  Please press the button

15 on your microphone that corresponds to your

16 vote.  You'll have approximately 20 seconds.

17 Is it not flashing on everybody's?  Whose is

18 not working?  Okay, we've got these five

19 individuals.  Somebody stepped on the outlet

20 maybe?  A rat chewed it up?

21           Does it have to be electronically

22 recorded?  Could they hold their hand up?
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1 Okay.  It's a hanging chad.  That's right.

2 Check the extension cord down by the feet.

3           While we're waiting, does anybody

4 have any issues about this that you want to

5 discuss?  Dr. Coyne, you seem like you want

6 to say something.

7           DR. COYNE:  Well, I was kind of

8 getting a little agitated here because

9 there's no break and I thought maybe if

10 there's a bio break opportunity, this might

11 be it.

12           DR. MOORE:  I'll think about that

13 -- no, I think that's -- anybody object if we

14 have a small, short break before moving on?

15 Okay, good, let's do that.  It is 3:00.

16 We'll reconvene at 5 after 3:00.

17                (Recess)

18           DR. MOORE:  Okay.  I was just going

19 to -- sorry, this is Dr. Moore.  I was going

20 to try to instruct the committee or just

21 remind the committee -- the FDA is charged

22 with -- the questions that we're asked to
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1 address are first and foremost, is the drug

2 safe, and then second, is it effective.  And

3 the reason I'm saying that is the questions

4 are quite specific so in explaining your

5 vote, I noticed that a lot of people had sort

6 of voted relative -- or put in information

7 that would really pertain to subsequent

8 questions.  So now is the time to bring those

9 qualifications up, but as I say, I apologize

10 for being so strict but those are the rules.

11 The rules are, we have to address the

12 question specifically as it is stated.

13           So having said that -- and I think

14 what is a little confusing perhaps with

15 question number three is the first two

16 questions  had to do with falciparum alone,

17 is it safe, and then the second one is

18 Coartem effective.  Here we have both of

19 those lumped into the same question so we're

20 voting on whether Coartem is both effective

21 and safe for mixed infections, which leads to

22 -- sort of harkens back to Dr. Chatterjee's
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1 comment.

2           Having said that, if we're good to

3 vote and there's no further discussion about

4 the question, then you may give your

5 microphone the finger when it is ready.

6           So we'll now begin the voting

7 process.  Please press the button on your

8 microphone that corresponds to your vote.

9           Did you want to reread the question

10 before we -- now that I've screwed that up,

11 does anybody need to have the question reread

12 before we go forward?  No, okay.  Please

13 vote.  You'll have 20 seconds approximately.

14           Anybody having trouble with their

15 voting mechanism?  Has everyone voted?  Let's

16 go to the videotape.

17           Okay.  For the record, the voting

18 result is, nine yes, eight no, and one

19 abstention.  Now go around the room and -- go

20 around the table and have everybody who voted

21 state their name, vote, and reason -- that

22 is, the result and reason that they did into
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1 the record.

2           Once again, Dr. John?

3           DR. JOHN:  Chandy John.  I voted

4 no.  The question, as stated, asked us about

5 the data presented, not our opinions on

6 whether it should work or could work or other

7 studies.  With the data as presented there

8 were very small numbers and in those very

9 small numbers there were 33 percent that "had

10 relapses."  We all know that there are

11 probably good reasons for this, the lack of

12 primaquine therapy, but the data as

13 presented, I don't feel give us enough

14 information about vivax, so I voted no.

15           DR. MOORE:  Okay.  Dr. John, you're

16 going to start us off on the eight no votes.

17 If the -- since your answer is no, what

18 additional studies would you recommend?

19           DR. JOHN:  I think that to answer

20 the question the way it's stated, you would

21 probably need to have data on those patients

22 using primaquine as well so that you could
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1 see what the efficacy was.

2           DR. MOORE:  Thank you.  Dr.

3 Sepkowitz?

4           DR. SEPKOWITZ:  So I actually voted

5 yes having already stated my concerns on the

6 safety side and I didn't want to be a

7 sourpuss twice.  It's also -- I also made the

8 leap of faith, which in hearing Dr. John's

9 explanation I perhaps shouldn't have, but I

10 made the leap of faith that malaria treaters

11 are going to know about vivax and will adjust

12 accordingly, but by the book, you're right

13 that we're only supposed to consider the data

14 presented which was not convincing.  That

15 said, I think the drug does work and will

16 work for vivax.  Very ambiguous answer.  I'm

17 sorry.

18           DR. MOORE:  That's fine.  Thank

19 you, Dr. Sepkowitz.  Dr. Magill?

20           DR. MAGILL:  Alan Magill, Walter

21 Reed.  I voted yes, perhaps should have

22 abstained.  I voted yes only in a very narrow
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1 interpretation of the question.  I think the

2 question, as phrased, is not helpful and

3 needs to be rephrased.

4           This drug is not effective as

5 radical care for vivax.  No one thinks it

6 will be and no one would do a study in that

7 setting.  So that would have to be

8 appropriately handled in the labeling.

9           I would offer that the vast

10 majority of treating physicians will not

11 understand this and will not understand the

12 treating radical cure and use of concurrent

13 primaquine.  So I think that'll have to be

14 very clearly stated in the label.

15           Where I'm coming from with this is

16 if you inadvertently -- if you actually see a

17 mixed infection on a smear, I don't want

18 someone treating with Coartem and

19 chloroquine, right?  That would be stupid, so

20 I think in that narrow sense of the word,

21 using Coartem is fine.  The patient in front

22 of you who is sick is going to get well and



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

314

1 only in that narrow sense did I vote yes.

2           DR. MOORE:  Thank you, Dr. Magill.

3 Dr. Wolfe?

4           DR. WOLFE:  Dr. Wolfe.  I think

5 we've got an analogy here with some of the

6 other drugs that are already on the market --

7 malarone and mefloquine -- for which the

8 package insert does clearly state that

9 primaquine must be used to effect a radical

10 cure and I don't think there's been, to my

11 knowledge, a lot of knowledge with relapsing

12 malaria in people who have been using those

13 drugs either against vivax alone or again

14 mixed infections.  So I expect that there

15 will be a level of recognition by physicians

16 through various ways apart from the package

17 insert such as the CDC recommendations that

18 emphasize the need for follow up treatment

19 with primaquine and I don't have too many

20 concerns and no hesitation in voting yes.

21           DR. MOORE:  Thank you, Dr. Wolfe.

22 Dr. Coyne?
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1           DR. COYNE:  Yes, I voted -- this is

2 Phillip Coyne.  I voted no on this question.

3 I think some of the previous comments

4 regarding the wording of the question and the

5 very narrow issue that we're being asked to

6 vote on, I would echo.  But I'd also point

7 out that -- first of all, I was a little bit

8 surprised at the small number of mixed

9 infections given the geographic range of

10 these studies over all.  There was no

11 citation made -- and I know that perhaps the

12 agency doesn't do this in the context of an

13 advisory committee meeting, but I know when

14 there are deliberations, they will look at

15 the precedent in terms of other

16 anti-malarials that have come before them.  I

17 don't have any recollection of how many vivax

18 cases were in, for example, the mefloquine

19 NDA that lead to the inclusion of vivax in

20 that label.

21           I have some recollection of what

22 was in the malarone database, but it's not in
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1 the malarone label.

2           But anyway -- and the other thing

3 is, of the 43 or some odd mixed infections

4 that have vivax, half -- 20 of them were in

5 study 025 and that was a four-dose versus

6 six-dose study and we weren't even given

7 information on how those 20, which is half of

8 the total that they're basing this indication

9 on -- how those 20 broke out between those

10 two dose arms.

11           So all in all, I voted no.

12           DR. MOORE:  What additional studies

13 would you recommend, sir?

14           DR. COYNE:  Good question.  The one

15 thing I think in -- again, I'm not really

16 sure if I'm being completely fair here, but I

17 think some information about

18 co-administration with primaquine would be

19 appropriate because given this, if the

20 scenario presents itself like Alan mentioned,

21 that you have a smear that has -- is

22 suspected to be a mixed infection and that
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1 you wanted to treat with Coartem and then

2 move on to radical cure, you would clearly

3 have pretty high drug levels of lumefantrine

4 or desbutyl-lumefantrine lingering there as

5 you embarked on your primaquine radical cure

6 regimen and it would be very nice to know

7 what is happening there in terms of QT

8 prolongation, just pharmacokinetic

9 interactions, those kinds of things.

10           DR. MOORE:  Thank you.  Dr. Kyle?

11           DR. KYLE:  I voted yes.  I'll echo

12 the comments about the wording of the

13 question but the way I interpret it, we're

14 asking to talk about co-infections with

15 falciparum and vivax and so I think, yes,

16 these drugs were presented to show good blood

17 schinoxontal activity, that's against the

18 blood stages of malaria.  They did not go

19 into great detail about the other species

20 other than falciparum, but I take it that

21 we're supposed to also provide expertise in

22 the general field and there's no data to the
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1 contrary to say that these drugs do not work

2 against blood stages of any of the plasmodium

3 species.  So based upon that plus the data

4 presented, I thought co-infection with

5 falciparum and other species, and

6 particularly this case, vivax, was warranted.

7           DR. MOORE:  Thank you.  Dr. Ten

8 Have?

9           DR. TEN HAVE:  I voted no based on

10 the other point of view, basically there are

11 no data to show that it does work for vivax.

12 I think in terms of future studies, it looks

13 to me like vivax was sort of a secondary

14 outcome and secondary data analysis in future

15 trials.  If it were a primary outcome, maybe

16 I don't know if it's possible to find

17 participants who are more predisposed to

18 vivax and you'd have higher numbers as a

19 result.

20           DR. MOORE:  Dr. Slutsker?

21           DR. SLUTSKER:  Like I said, I was a

22 sourpuss on this one.  I just felt that the
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1 data presented didn't allow me to vote other

2 than no on this.  I do believe that this drug

3 will be okay, you know, reasonably effective

4 and safe in mixed infections, but there's

5 just too few data presented to, I think, vote

6 yes on this.

7           In terms of additional studies, it

8 could either be additional data on patients

9 with mixed infections or one could word, you

10 know, word the indications such that the lack

11 of data is acknowledged and that the

12 clinician should be advised about what should

13 be done in terms of the proper treatment of

14 vivax with follow up primaquine therapy and

15 so forth.

16           DR. MOORE:  Thank you.  Dr. Goetz?

17           DR. GOETZ:  I did vote yes.  The

18 split nature of the vote by the committee

19 reflects the split nature of the vote in my

20 head.  I think that on the whole though I

21 would echo, I think, the comments that Dr.

22 Magill made -- or was it Dr. Wolfe -- about
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1 treatment of patients who do happen to have

2 mixed infections.  I think it would be not

3 for the best for patients to wind up being

4 treated with a combination of Coartem plus

5 chloroquine.

6           I also took into mind Dr. Cox's

7 comment about what it takes for an add-on

8 indication for a drug which is previously

9 approved.  If I understood properly for an

10 agent that has an approved indication, and

11 for purpose of argument, let's say this drug

12 has an approved indication for falciparum, I

13 thought that the data on the whole and the

14 biological plausibility would support the

15 mixed infections, but having said that, I

16 would be much more comfortable in that final

17 conclusion whether it be more data on mixed

18 infections or data looking at Coartem plus

19 primaquine in the treatment of a patient who

20 had vivax alone.

21           DR. MOORE:  Thank you.  Dr.

22 Weinstein?
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1           DR. WEINSTEIN:  Dare I say I had

2 mixed feelings about this vote. In the end I

3 voted no but I was also on the fence and my

4 reasoning was similar to Dr. Slutsker's.  I

5 thought it really needed better numbers and

6 at the least if it's going to be approved,

7 there needs to be wording in the package

8 insert about the need for using primaquine.

9           DR. MOORE:  Any additional studies

10 specifically you would recommend?

11           DR. WEINSTEIN:  More numbers.

12           DR. MOORE:  Thank you.  Dr. Alston?

13           DR. ALSTON:  I voted yes and I

14 think I have to remind myself that it's not

15 asking about the treatment of vivax but the

16 treatment of mixed infection and it's really

17 all about treating falciparum because vivax

18 is generally a mild infection that's treated

19 as an outpatient, doesn't cause fatality and

20 I think in the real world setting as opposed

21 to a clinical trial, we're not going to have

22 speciation all the time and it's not that
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1 we're treating mixed infections, which I

2 agree are very uncommon, but we're treating

3 unknown infections, right, and in the real

4 world we're just hoping there's a pathologist

5 who can tell us whether they have malaria or

6 not, not what kind, and I would argue that by

7 the time you get speciation they've probably

8 been cured already, and hopefully by the time

9 they've been cured, you've figured out

10 whether you need to chase it with primaquine

11 or not.  So I think we just -- it's not as

12 though falciparum and vivax are equally

13 important and we need to concentrate on

14 vivax, it's all about treating the falciparum

15 and if there's any chance that vivax is there

16 as well, we'll take my chances with that.

17           DR. MOORE:  Thank you.  Dr.

18 Chatterjee.

19           DR. CHATTERJEE:  Chatterjee.  I

20 voted no on this question and my reasons were

21 very similar to what Dr. John said which is

22 the numbers weren't enough and particularly I
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1 couldn't figure out how many children were

2 included in those 43.  And so in terms of

3 additional studies, I think it would be

4 important to have some more children to see

5 how they respond to this in case of mixed

6 infections.

7           DR. MOORE:  Thank you.  Dr. Rehm?

8           DR. REHM:  Susan Rehm.  I voted no

9 primarily because of the low numbers but

10 since we're in the DC area also because of a

11 concern about how physicians would interpret

12 the word "treat" and the distinction between

13 treatment and radical cure, which would not

14 be lost on those of you who are malaria

15 experts, but may be lost on others.  And I

16 don't know that -- it could probably be

17 overcome with labeling.

18           Further studies, more numbers,

19 primaquine interactions.

20           DR. SMITH:  Margo Smith.  I voted

21 yes for all the reasons that Dr. Alston, Dr.

22 Wolfe, and Dr. Magill said, and I don't think



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

324

1 I need to repeat them.

2           DR. MOORE:  Good enough.  Dr.

3 Moore.  I voted yes on this.  I think the

4 question was not ideally worded but having

5 said that, I still think the data, although

6 not ideal, again do show efficacy and safety

7 of this drug for the treatment of acute

8 malaria, of falciparum, keeping in mind that

9 recrudescence of vivax and ovale would not be

10 treated adequately, which we'll get to in a

11 later question.

12           I spend a significant portion of my

13 time treating patients in private practice

14 and from that point of view I can say that

15 even if -- I would offer that even if this

16 indication is provided to this drug, more

17 often than not, it won't be really considered

18 as such because the physicians who are going

19 to be treating patients are going to know --

20 are basically going to be treating falciparum

21 or not.  It's very, very rare, as Dr. Alston

22 pointed out, to have speciation up front.
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1 You really have to almost be in an academic

2 medical center to get that.

3           Be that as it may, given the data

4 that we have, I think, again, it's shown to

5 be efficacious in acute malaria, acute

6 falciparum malaria, and potentially mixed

7 with other agents.

8           Dr. Follmann?

9           DR. FOLLMANN:  Dean Follmann.  I

10 voted no.  I base this on a strict

11 interpretation of the question, did it show

12 efficacy, and I think e 67 percent cure rate

13 showed that it didn't really show efficacy

14 and based on what had been said before, it

15 seems primaquine is necessary to use in mixed

16 infections and so in terms of additional

17 studies, I think that should be looked at.

18           I also liked what Dr. Alston said,

19 and if you asked the question does this cure

20 the falciparum infection, I probably would

21 have voted yes on that but that's not how it

22 was worded.  And, you know, vivax is
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1 obviously less of an issue, so I strictly

2 interpreted the question a particular way and

3 I agree with both what Dr. John and Dr.

4 Alston said.

5           DR. MOORE:  Thank you.  Dr. Kaplan?

6           DR. KAPLAN:  I voted yes.  I didn't

7 interpret the question as strictly although I

8 was thinking about that.  I voted yes because

9 I think there are these 40 some odd patients

10 that acutely did better.  I think that

11 whether it's labeling or CDC or Redbook

12 language, will take care of any problem.

13           I don't do anything in terms of

14 treatment without looking at those particular

15 guidelines every single time.  We see so few

16 cases, you just have to always look it up.

17 So I'm hoping other people are doing that as

18 well.

19           DR. MOORE:  Dr. Aronson?

20           MS. ARONSON:  I abstained, sort of

21 a combination of what I'm hearing, but based

22 on the wording of the question and the cure
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1 issue and not enough expertise on my part to

2 extrapolate and interpret given the small

3 numbers.

4           DR. MOORE:  Thank you.  We'll move

5 on now to question number four.  The panel

6 has answered yes to question numbers one and

7 two.  Therefore, this question -- the

8 question is, should any specific post

9 marketing studies be conducted.  This is

10 going to be hard to vote yes or no on.  Well,

11 I'm sorry, let me rephrase that.  I think it

12 will be easy to vote yes or no on, but we

13 obviously have to have some discussion

14 beforehand.

15           With that, I will open the field.

16 Does anybody want to throw out any specific

17 post- marketing?  Several have been mentioned

18 already.  Yes, Dr. Cox?

19           DR. COX:  Yeah, so, on this

20 question we're not actually asking for a

21 vote, per se. I mean, we're actually asking

22 for the ideas on the different types of



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

328

1 studies, you know, if any, and what those

2 might be.  So it's more of a discussion

3 question and looking for advice on

4 post-marketing studies.

5           DR. MOORE:  Then will we be calling

6 for a vote then?

7           DR. COX:  On this one we're not

8 asking for a vote.

9           DR. MOORE:  Fair enough.

10           DR. COX:  One way to handle it

11 might be just to go around the table after

12 folks have had a chance to discuss and see

13 what the ideas might be for post-marketing.

14           DR. MOORE:  Sounds fine to me.

15 Yes, Dr. Smith?

16           DR. SMITH:  The comment that I

17 would make since this is sort of a federal

18 government kind of thing, I think this is an

19 ideal situation to use for people who are

20 hospital-based all those freaking forms that

21 we have to feed it, now fill out for

22 medication reconciliation.  This is a great
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1 opportunity to gather data when people come

2 in for malaria and their additional drugs and

3 they get this drug.  This is an opportunity

4 to potentially pool a lot of information.

5 Now, how we'll do all that is another issue,

6 but that's one of the things I was thinking

7 about with some of the other things that are

8 tasked to us.

9           The other thing I think we need to

10 figure out too is pregnancy.  I've had the

11 misfortune of treating several pregnant

12 ladies who've come into the emergency

13 department.  Again, this isn't a situation

14 where if you're hospital based it's a lot

15 easier to gather the data and perhaps some of

16 us could be enlisted and then I think we do

17 need more data on the non-immune because I

18 think that's really the crux of everything

19 here and we just simply don't have a lot of

20 data about the truly non-immune.

21           DR. MOORE:  Dr. Slutsker?

22           DR. SLUTSKER:  Yes, I just wanted
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1 to clarify.  Here, are we talking about

2 post-marketing studies only in the United

3 States or are we talking about global?

4           DR. MOORE:  Well, I think it's open

5 for discussion generally, however the

6 bailiwick of the FDA will strictly be United

7 States use, United States and territories, I

8 guess.

9           DR. COX:  Particular studies or

10 studies that, you know, you might recommend,

11 could include studies outside of the U.S. or

12 population --

13           DR. SLUTSKER:  I mean, I would

14 think it would be difficult for us to get

15 good information on -- sufficient numbers in

16 first trimester pregnancy in the United

17 States.  I think there's still a great deal

18 of interest in this that it is, despite the

19 Zambia study, which is good, but it's not

20 enough and since this issue has been raised

21 because of animal studies and there's an

22 interest, there are consortia that are
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1 interested in looking at this and pregnancy

2 exposure registries that are being assembled,

3 I think that this is something that would be

4 good for interested parties to invest in

5 because I don't think we'll get the data --

6 we'll only get the data in such situations

7 overseas.

8           DR. MOORE:  Fair enough.  There are

9 a few hands up.  Dr. Coyne?

10           DR. COYNE:  Well, since we're just

11 kind of running down the list of potential

12 things to think about in post-marketing, one

13 of the things that I think is worth at least

14 thinking about is at least trying to gather

15 some prospective data on how this drug might

16 be actually utilized in the population that

17 we're talking about which is travelers.  My

18 suspicion is that there will be a fair amount

19 of presumptive self treatment, at least

20 purchase and carry by the traveler, and so I

21 think trying to prospectively gather some

22 data along those lines would be worthwhile
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1 just in terms of getting a feel for the

2 actual use of this drug which would of course

3 be off label use.

4           There is another thing -- there was

5 some information presented today regarding

6 gametocyte killing and, you know, the

7 artemisinin group of drugs is well known to

8 actually have some efficacy, as it were,

9 against gametocytes which in terms of the

10 global spread of the disease is an important

11 aspect of its overall benefit.  I was just

12 kind of wondering whether there was any

13 intent to actually have any language about

14 gametocyteocital (phonetic) activity in the

15 proposed labeling because it just didn't --

16 it wasn't discussed.  There was a little bit

17 of information presented about it so I kind

18 of toss that question out.

19           DR. MOORE:  We'll save that to the

20 next question which has to do with labeling.

21           DR. COYNE:  Yeah, okay.  And then

22 the other thing that I thought needed to be
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1 thought about is something that came up the

2 last time the agency actually entertained an

3 artemisinin drug, which was the Rectaps

4 (Phonetic) Advisory Committee back in 2002 or

5 whenever that was.  And there was some

6 concern raised about the issue of repeated

7 dosing.  It kind of happened in the context

8 of some of the concerns about neurotoxicity,

9 which, you know, are still here on the table

10 now with this drug.

11           So, again, some effort to try and

12 prospectively gather information on children

13 or adults that have had occasion to be

14 repeatedly dosed with this drug might be

15 worthwhile in terms of strengthening the

16 safety database.

17           DR. MOORE:  Dr. Chatterjee?

18           DR. CHATTERJEE:  Again, going back

19 to the discussion about the population for

20 whom this drug is intended, people who are

21 over 70 kilos in weight, and the elderly,

22 those who are over 65, should be included in
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1 any kind of post-marketing studies that are

2 done with this drug, I think.

3           DR. MOORE:  Yeah, before I take any

4 more questions, let me just give you the run

5 down.  But I've written down for -- just to

6 avoid duplification -- duplication of efforts

7 -- excuse me, what was a W-ism --

8 pharmacokinetics and pharmacodynamics, I

9 would recommend need to be done in certain --

10 in special groups, obviously, the obese and

11 especially the morbidly obese or dangerously

12 obese, whatever the term is now, the elderly,

13 pediatric non-immune travelers, lactating

14 mothers, infants, if possible less than a

15 year or less than 5kg, that's ideal, but I

16 wouldn't -- I don't feel strongly about that,

17 but I think what's important, we need to get

18 information on is patients who have renal

19 failure, more importantly hepatic failure,

20 since this drug is exclusive -- both drugs

21 are exclusively secreted through the bile.

22           So having said that, given those
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1 special groups, are there any other special

2 groups that anybody wants to add?  Dr.

3 Sepkowitz?

4           DR. SEPKOWITZ:  I would HIV -- HIV

5 infected persons.

6           DR. MOORE:  Yes, particularly those

7 on medications, obviously.  Yes, and Ms.

8 Aronson?

9           MS. ARONSON:  Yes, I have a concern

10 about the military and the number that are on

11 antidepressants.  Just, you know, drug

12 interactions.

13           DR. MOORE:  Yeah, okay, so let's

14 take that topic then.  We're segueing into

15 drug-drug interactions, are there any post

16 marketing studies anybody would recommend

17 beyond HIV meds and antidepressants for

18 post-marketing studies?  Obviously malarials.

19           DR.  COYNE:  I'd certainly

20 recommend malarone, because of course the

21 (off mike) component of malarone has a long

22 half life and is excreted through the liver
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1 as well.  Oftentimes -- and these patients

2 may actually have failed malarone chemo

3 prophylaxis when they come in and get treated

4 and so we need some information on that

5 interaction.

6           DR. MOORE:  Thank you.  So

7 mefloquine was mentioned earlier as well in

8 our discussions so I'll add that to the list.

9 Yes, sir?

10           DR. GOETZ:  This is Matt Goetz.  So

11 in the studies that were done, as I

12 understand it, there are people on

13 anti-arrhythmic, antidepressants,

14 anti-neuroleptics, were all excluded from the

15 studies and I think we have an incomplete

16 understanding of the QTC safety.  May of our

17 travelers will be taking those medications

18 and we need to do safety studies looking at

19 what happens to QTC.  The baseline QTC is

20 likely to be greater than what was seen in

21 the patients who were enrolled, thus the

22 portion of people who go over 500
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1 milliseconds is likely to be increased.  We

2 need to understand that better.

3           DR. MOORE:  To be fair, if you're

4 talking about the United States use of this

5 drug, you're talking about a large number of

6 people who are going to be traveling, and you

7 know, I would -- I think, if I remember

8 correctly from most recent data, Peace Corps

9 volunteers, State Department employees,

10 although ideally healthy and young, make up

11 the minority of those travelers.  Many of

12 them are elderly, are certainly already on

13 cardiac medications and other medications

14 which can interfere, so that would obviously

15 be very important.

16           Yes, Dr. Sepkowitz?

17           DR. SEPKOWITZ:  The question back

18 to the birth control pills.  One of the

19 drugs, and I can't remember which, is a SIP

20 34A, or 3A4, whatever it is, which will screw

21 up levels of the birth control pills, so

22 there should be something in the label
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1 stating that one should use barrier, or

2 whatever, until next cycle or something like

3 that.  But that's something that should not

4 be overlooked.

5           DR. MOORE:  Thank you very much for

6 that comment.  Yes, Dr. Rehm?

7           DR. REHM:  I would love to see

8 additional data on interactions with other

9 anti-bacterial drugs in particular,

10 quinolones, macrolides (phonetic), getting

11 back to QTC as well as other interactions.

12           DR. MOORE:  Yes, I've lumped

13 together in a euphemistic category "all drugs

14 which interfere with a QT interval".

15 Obviously, that's a huge -- well, you know

16 what I mean.  Anyway, in the interest of time

17 I just lumped them together, but does anybody

18 have any concerns about (off mike).  I mean,

19 obviously, we have concerns about it, the

20 question is, does anybody feel strongly about

21 that need to be specifically studied in

22 post-marketing analyses?  I suspect that the
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1 number of individuals being treated with both

2 of those is going to be quite small.

3           Yes, Dr. Magill?

4           DR. MAGILL:  Alan Magill, Walter

5 Reed.  I mean, I very much share a concern or

6 an interest in looking at drug-drug

7 interactions.  I would point out that we

8 don't know much about drug-drug interactions

9 for any malarial that's out there.  The

10 initial drugs that were approved, the

11 chloroquines, the mefloquines, and things

12 that come along, were in an era in which,

13 frankly, we just didn't quite see it.  We

14 didn't think about it.  And then as we move

15 on and on and having done some of these --

16 these are very expensive studies, they're

17 very hard studies, and I think there needs to

18 be some sort of reasonable balance as to what

19 is required versus what is nice versus what

20 is likely.  At some point these become

21 onerous to the point that -- this isn't a $2

22 billion a year statin drug, so there has to
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1 be some sort of, I think, thinking along that

2 line.

3           DR. MOORE:  Yes, thank you for your

4 comment.  I wanted to make a list -- a

5 relatively inclusive list of what we're

6 discussing and then go back, if possible, and

7 have people sort of give a, oh, I suppose a

8 show of hands as to the -- or perhaps voting

9 with the microphone as to -- not to be so

10 formal about it, but to give some

11 recommendation as to what would be truly

12 needed and what would be nice to have, if you

13 will.

14           Dr. Follmann, you were going to say

15 something?

16           DR. FOLLMANN:  Yeah, I just sort of

17 wanted to echo that comment and to get a

18 little more specific on it.  I think one of

19 the things you can try and do is to take the

20 first 100 or 200 or 300 doses that are given

21 of this and then for those patients who get

22 those doses, do a detailed baseline
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1 assessment of what drugs they're on, how much

2 they weigh, et cetera, whether they're really

3 immune and so on and then look at 28-day cure

4 rates.  So that's something I think that's

5 maybe more doable than some of these other

6 studies which are, you know, going to be in

7 very, very small subgroups and might be

8 difficult to accrue for.

9           DR. MOORE:  And it would be, I

10 would suspect, darn near impossible to

11 perform in the United States alone.

12           DR. FOLLMANN:  Yeah, I guess

13 related to that, I think my concern is

14 really, you know, this is the U.S. and we're

15 really interested in the non- immune traveler

16 and so that would be the focus of this 100,

17 200, 300 person study and so if you got

18 non-immune travelers from Europe and the U.S.

19 and everywhere else, I think that would be,

20 you know, an important practical study you

21 could do.

22           DR. MOORE:  Thank you.  Any other



98613ea9-075e-4fc6-bf49-ce572d8312eb

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

342

1 specific post-marketing studies?  Yes, Dr.

2 Coyne?

3           DR. COYNE:  Yeah, one thing that

4 did come up in conversation earlier today,

5 and it had to do with a better description of

6 the pharmacokinetics in pregnant women.  And

7 just along those lines I should point out to

8 the sponsor that -- NIAID recently awarded an

9 R34 clinical trial planning grant to look at

10 this, so I would encourage the sponsor

11 perhaps to contact the investigators who were

12 awarded that because it was, I think,

13 recognized in a study section that that was

14 an important piece of information that was

15 lacking an so some of the groundwork has been

16 laid for actually trying to answer that

17 question.

18           DR. MOORE:  Thank you.  Yeah,

19 pregnancy -- that is clearance of the drug is

20 certainly accelerated in pregnancy and then

21 of course you add to the fact that there's no

22 IV form of lumefantrine makes calculation of
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1 that quite difficult.

2           Yes, Dr. Sepkowitz?

3           DR. SEPKOWITZ:  As an additional

4 thing.  Sick people in hospitals get a lot of

5 spinal taps and it would be -- including

6 people with malaria.  Inevitably this drug,

7 if approved, will be used for not just

8 uncomplicated, but very, very complicated

9 malaria.  It would, therefore, I think, be

10 useful for there to be an attempt to gather

11 CSS and look for levels since a whole lot of

12 LPs get done needlessly on sick patients.  So

13 that's one thing.

14           The other thing is cardiac patients

15 who are not necessarily on medications.  So

16 someone who's had a coronary bypass or

17 something some years ago, is not on

18 medications that might interact.  I think the

19 group of cardiac patients on meds is obvious

20 because we're worrying about the drug-drug

21 stuff, but I think there's also QTC risk

22 independent of the medication.
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1           DR. MOORE:  Thank you.  Okay, any

2 other comments before we move on to the --

3 not to the next question but to finalize some

4 of the discussion about post-marketing

5 studies?  Yes, Dr. Magill?

6           DR. MAGILL:  Just a question.

7 There was an ongoing study, the A2417, which

8 was billed as the neurologic function or

9 other toxicity study done in Columbia, but I

10 was reading between the lines, this may be

11 the same site, these may be non-immunes.  Is

12 that an additional opportunity to get the

13 non-immune data that is limited in the

14 current application?  Is that part and parcel

15 of the same or is this really focused in a

16 semi-immune population for a different

17 purpose?

18           DR. MARRAST:  This study was (off

19 mike) who are non-immune and patients were

20 potentially already semi-immune.

21           DR. MOORE:  Yes, Ms. Aronson?

22           MS. ARONSON:  I just have a
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1 question of clarification.  There have been

2 200 million courses of this worldwide and are

3 there label indications, counter and drug

4 interactions for the worldwide use of it?

5           DR. MOORE:  Let's see, in the WHO

6 guidelines, they list drugs which are -- or

7 things which are to be avoided, that is

8 concomitant administrations to be avoided

9 with certain drugs, and I'll have to look

10 that up.  It's in the handout.  That's about

11 the only information, I think, that's

12 available.  I mean, in terms of the labeling,

13 that's the thing that comes to mind.

14           Perhaps you can answer that better.

15           DR. MARRAST:  So each -- Ann Claire

16 Marrast for Novartis -- each country where

17 the drug is approved, has, of course, a

18 label, and this label mentioned

19 contraindication, precaution and warnings.

20 These concern the QTC and these concern the

21 concomitant medication as well as the

22 pregnancy.
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1           DR. MOORE:  Okay, let me bring it

2 back around then.  Let me go down the first

3 list of individuals in special groups.  I'll

4 throw the group out and say the -- no show of

5 hands.  We're not supposed to vote.

6           Let me just say this.  It sounds

7 like the consensus from the group, if I may

8 speak for the group, and someone interject

9 please if I'm putting words in somebody's

10 mouth that they don't agree with, is that

11 PKPD data should be obtained in post-

12 marketing studies if possible in the

13 following groups:  The elderly, pediatric

14 non-immune travelers, pediatric populations,

15 obviously, those individuals with renal or

16 hepatic insufficiency, I mentioned lactating

17 mothers and of course pregnant women.

18 Obviously those are the major groups.  Dr.

19 Sepkowitz mentioned getting information on

20 CSF in individuals who are treated with

21 Coartem.  That would be great to get but I

22 think that would have to be, of course, done
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1 more likely overseas, I would imagine, to get

2 the relevant data.

3           In terms of the very young, infants

4 less than a year or under 5 kilos, similarly.

5 This is an oral medication, it's going to be

6 very tough to get that information in young

7 infants.  I would make the recommendation

8 that if that information is gathered, that's

9 great, but I wouldn't necessarily -- I would

10 not pursue that as a specific goal.

11           Let's see, and did I miss anything?

12 Thank you, I'm sorry, the obese.  You know,

13 to be fair, I think if I may, just -- I would

14 say that actually the only way a study on

15 obese patients -- enough information be

16 gathered on obese patients, is if that study

17 is carried out in the United States.  Sad to

18 say.  Which means it's going to be a long

19 time before we get that data.  Or maybe not,

20 I don't know.  Anyway, the 70kg man is

21 rapidly vanishing, I think, perhaps because

22 he's being eaten by the large patients.  I
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1 don't know.  It's a hypothesis, I'm sticking

2 to it until somebody disproves it.

3           Dr. Magill?

4           DR. MAGILL:  Alan Magill from

5 Walter Reed.  I would -- I guess my own

6 personal feeling is, I certainly don't feel

7 strongly at all about renal -- severe renal

8 impairment or severe hepatic impairment for a

9 couple reasons.  One, when you don't see

10 those folks -- these are people with

11 preexisting chronic renal failure or

12 preexisting liver disease -- this is a very,

13 very uncommon person coming back with fever.

14 They go on cruises to the Bahamas, perhaps,

15 but not to get this.

16           So when you see these folks and

17 they have severe renal or severe liver

18 impairment, it's usually because they have

19 severe malaria.  They don't need oral Coartem

20 at this point, they need IV artesunate and

21 such, so I think it's a question of how much

22 time and energy do you want the sponsor to
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1 spend on something, I think, is going to give

2 you very minimal, very modest increment of

3 useful information and I think it's better to

4 target the populations like non-immune kids

5 which we really have no efficacy data and no

6 PK data, that's where, given a choice, that's

7 where I'd like to see them focus.

8           DR. MOORE:  Well said.

9           DR. MAGILL:  And then the second

10 question on HIV, just to clarify, I don't

11 think this is an HIV/AIDS issue, I think this

12 is a concomitant drug administration issue.

13 It's a conmed issue.  I think those are two

14 different studies.

15           DR. MOORE:  I agree.  That's why I

16 didn't pursue it but we're going to get to

17 that in a second.  That's well said, Dr.

18 Magill.  Yeah, I think -- well, those of you

19 -- well, the Visiting Friends and Relatives,

20 the VFRs, obviously, those individuals come

21 back with imported malaria themselves, very

22 often travel to their native country with
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1 newborns or young children to meet extended

2 members of the family and because VFRs

3 typically don't take malaria prophylaxis,

4 that is also true for their children.  That,

5 I think, is important information that needs

6 to be gained.  In fact, if I could say, on

7 behalf of the committee, I would say that

8 that's probably the number one group we

9 should get information on.  Would anybody

10 seem to agree with that?  Does anybody

11 strongly disagree?  That would be non-immune,

12 well, immune certainly, but non-immune more

13 importantly.

14           Okay, having said that, let's move

15 on then to the drug-drug interaction section.

16 There are many drugs that obviously are going

17 to be potentially problematic given the large

18 number of agents that are metabolized through

19 the liver and the CYP pathway.  Of the drugs

20 mentioned so far, I would -- it sounds like

21 HAART is going to be a significant group --

22 that the paramount importance is going to be
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1 getting information in two groups, those

2 individuals who took mefloquine prophylaxis

3 or some other drug for prophylaxis and then

4 those who are given follow (off mike) drugs

5 with primaquine.  That's one group, and the

6 other group is those individuals who are

7 taking medications which prolong the QT

8 interval.

9           I don't know -- I don't -- I'm not

10 going to propose how those studies be done.

11 I have no idea how they can be -- I mean, it

12 would be difficult to do, again, in the

13 United States to gather -- or Europe to

14 gather enough people to get information, but

15 it would be very helpful and I think

16 illuminating to get that information if we

17 can.  Does anybody have any dispute about

18 those groups that are looking at drugs that

19 prolong the QT interval, other

20 anti-malarials, specifically those used for

21 prophylaxis or radical cure, and as a third

22 -- actually, I'm sorry -- and oral
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1 contraceptives, and then as a fourth or -- a

2 fourth listing, patients on HAART.

3           I did not mention the SSRIs, but

4 those would be -- those could be included as

5 well.

6           Yes, Dr. Kyle?

7           DR. KYLE:  Dennis Kyle.  We haven't

8 talked much about it, but quinine as well

9 might be important because if somebody's not

10 clearing rapidly, the doc may give them one

11 of these drugs and we've seen many adverse

12 event reports with quinine and halofantrine

13 and other things added on top, so -- and

14 there are some adverse events reported with

15 (off mike) methanols and quinine before where

16 levels are highly increased for those.

17           So it might be worth looking at.

18           DR. MOORE:  So if I -- one more

19 point I'll make before we move on to the next

20 question that is that if I understood the

21 committee's discussions to date so far about

22 these topics, that post-marketing studies are
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1 recommended, but we're not making them a

2 requirement of recommendation to the FDA for

3 approval.  Did I get this correct?

4           DR. SEPKOWITZ:  I think it would

5 depend on what the label says.

6           DR. MOORE:  I was going to say,

7 labeling is the next issue.

8           DR. SEPKOWITZ:  So I think that you

9 can't separate the two.

10           DR. MOORE:  Okay.  Dr. Magill?

11           DR. MAGILL:  Alan Magill.  I do not

12 consider myself a drug-drug interaction

13 expert but I'm sure there are folks at the

14 FDA who are and so I kind of look at this in

15 a -- so this is the malaria, drug interaction

16 piece.  There's some prophylaxis drugs that

17 for whatever reason people break through,

18 they have fevers, and they're going to get

19 treated on top of that with Coartem.  And

20 then you have what Dennis brought up which is

21 other malaria treatment drugs that get tossed

22 in for various reasons -- a little
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1 mefloquine, a little quinine, a little (off

2 mike) just whatever you have that week.  And

3 this occurs.  And it strikes me, for example

4 in this first travelers study that was

5 published in 1999, the investigators actually

6 looked and checked dipstick urines for

7 malaria drugs and surprisingly found malaria

8 drugs in 69 percent of those individuals

9 coming back.  And these were returning

10 travelers.  Admittedly it was a nefarious

11 group, and in the second study, the Kristoff

12 Hats paper that came out, it was a mention of

13 preexisting drug use, but clearly no testing,

14 so I'm assuming that that was by history that

15 we excluded.  We all know having -- anyone

16 who's done those studies know that all these

17 patients lie.  They all have taken drugs.

18 And so my guess is that there is some

19 preexisting drug use in both of those areas

20 which may confound, again, the efficacy,

21 because there's another drug on board (off

22 mike) anti-malarial activity.  That's sort of
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1 a mixed area.  But I think -- and then we

2 call it the lifestyle drugs which are the

3 statins, the SSRIs, the birth control pills,

4 these are drugs that otherwise normal,

5 healthy people are taking for various reasons

6 -- they travel, they get sick, they come

7 back, they're on malarone, their SSRI, and

8 their birth control pill and then you add

9 Coartem.  I'm not sure how someone would sort

10 that out in a controlled clinical trial, but

11 it's a concern and maybe the best you can do

12 is approach that with the standard in vitro

13 assays and then you basically make a

14 prediction.  It's unlikely to be a clinical

15 drug interaction or if it's a significant

16 concern, you might actually proceed to one.

17           DR. MOORE:  And I think perhaps --

18 the concern, at least in the interim, would

19 be best addressed by labeling as Dr.

20 Sepokwitz mentioned, say use with caution in

21 these individuals.

22           Okay, I think that satisfies the
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1 discussion on this issue.  Now, this is the

2 last question of the day and of course

3 probably the thorniest issue.  So we saved

4 the best for last there.  Question five, is

5 there specific efficacy, safety, or other

6 information that you would recommend be

7 reflected in the Coartem product labeling?  I

8 think that in the interest of -- I mean, I

9 want to have a free and open discussion, but

10 I think we should probably start at one end

11 of the table and move around so we can avoid

12 some duplication.  Well, probably going to --

13 never mind, it actually enhances or

14 encourages duplication, but I think it never

15 the less needs to be done.  Dr. Coyne, if you

16 would start us off?

17           DR. COYNE:  All right.  Well, a lot

18 of -- of course a lot of the information or

19 the suggestions that we just kicked around in

20 question four have labeling implications so

21 this question is to some degree redundant

22 with that.
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1           I think just to kind of get it out

2 on the table I think the obvious first thing

3 that pops into my mind for this is the whole

4 issue of PCR adjusted efficacy rates, whether

5 given the discussion, the presentation of the

6 information by both the sponsor and the

7 agency at this point, whether the committee

8 feels that the labeling should reflect PCR

9 adjusted efficacy rates.

10           I'm going to ask myself that

11 question and then answer it.  I think at this

12 point the answer, in my opinion, would be no

13 on that, but I think it's certainly worthy of

14 discussion here under question five.

15           DR. MOORE:  I'm sorry.  I'm going

16 to interject.  I forgot Dr. John is headed

17 out quickly so I'm going to let him go next.

18           DR. JOHN:  A lot of these points

19 have been covered but I think that the way

20 that they're addressed in the labeling is

21 going to be key and I don't know exactly the

22 right way to do it but obviously something to
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1 the effect that there is very limited data in

2 individuals over 65 years old and I don't

3 know how you would phrase it, limited/no data

4 in non-immune children.  Something like that

5 needs to be in there just so that people are

6 aware of that because I think if they're

7 aware then, if failure rates or adverse

8 events are seen, they'll be sort of more

9 alerted to that possibility in those

10 particular groups.

11           And then for the whole QT interval

12 thing, i8 presume there will be some sort of

13 warning, that it wouldn't be a

14 contraindication, per se, but I guess there

15 will be plenty of discussion about how,

16 exactly, that warning should be stated about

17 the level of caution one should use in using

18 these drugs and/or anti-malarials, you know,

19 in conjunction with Coartem because as has

20 been pointed out, there are -- even within

21 the classes, there are sort of different

22 concerns for different things.
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1           Dr. Coyne was pointing out -- Dr.

2 Kyle was pointing out the issues with quinine

3 and Coartem which might be quite different

4 from the issues with -- so I don't know

5 exactly how all that gets addressed in

6 labeling but obviously some kind of warning

7 or alert for those would need to be on there

8 as well and then pregnant women, (off mike)

9 categories.

10           DR. MOORE:  Sure.  Okay.  Dr. Kyle?

11           DR. KYLE:  Dennis Kyle.  I think

12 the major thing is a very, very strong

13 warning on pregnancy and the data presented

14 by the sponsor doesn't match some of the

15 newest data on the class effects, so I think

16 the strongest warning we can possibly make

17 for use in first trimester should be on this

18 label.  I think clarifications on efficacy --

19 to me, this seems a little backwards.  It

20 would have been nice to have a label to talk

21 about instead of talking theoretically about

22 it, but I think the efficacy data, as we've
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1 discussed, needs to be clarified for the

2 non-malaria expert about what effects Coartem

3 has on the blood stages and not the liver

4 stages.

5           DR. MOORE:  Dr. Ten Have?

6           DR. TEN HAVE:  I'm going to defer

7 to the experts.

8           DR. MOORE:  Dr. Slutsker.

9           DR. SLUTSKER:  The expert?  Is that

10 me?  Larry Slutsker.  Well, again, many of

11 these things have already come up in previous

12 discussions.  I agree with the pregnancy

13 comment.  Dr. Kyle, I think we've already

14 made the point about primaquine and P. vivax

15 and that ought to be clearly stated in there,

16 and then we've mentioned this issue of

17 mefloquine prophylaxis and potential effect

18 on lumefantrine concentrations understanding

19 that there are some data suggesting it's not

20 a clinical problem but perhaps there should

21 be some language about being aware that that

22 could be an issue and that patients should be
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1 followed closely or something like that.

2           DR. MOORE:  Okay.  Dr. Goetz?

3           DR. GOETZ:  I'm going to echo a few

4 things.  I think there needs to be very

5 specific labeling about the use of the agent

6 and people who may have mixed infections with

7 vivax.

8           QT, pregnancy, obesity, perhaps,

9 but another issue that we haven't touched on

10 so much is the issue of people who are

11 previous neurological disorders.  There's

12 been some concern about balance, gait, in the

13 evoked vestibular responses which are being

14 obtained, and I think we may want to

15 highlight the uncertainties in that in the

16 package label because not all people who

17 travel and come back with malaria are

18 neurologically well regardless of whether or

19 not they're taking medications.

20           DR. MOORE:  That's neurologically,

21 not psychologically, right?

22           DR. GOETZ:  Yes.
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1           DR. MOORE:  Dr. Weinstein?

2           DR. WEINSTEIN:  Mel Weinstein.  So

3 I guess I'm going to sort of categorize this

4 on the issues of the efficacy side and issues

5 on the safety side, and on the efficacy side,

6 we don't really know the efficacy in

7 non-immune adults and children.  We really

8 don't know the efficacy in people over the

9 age of 65.  We don't know the efficacy in

10 obese patients.  And we have some concerns

11 about efficacy in mixed infections.  So I

12 think all of those issues should be

13 considered in the wording of the label.

14           And on the safety side, we have

15 very little knowledge of drug-drug

16 interactions and the various subcategories

17 thereof that have been mentioned and we have

18 insufficient knowledge of safety in pregnant

19 women.  So I think all of those things need

20 to be addressed.

21           DR. MOORE:  Thank you.  Dr. Alston?

22           DR. ALSTON:  Need for primaquine
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1 with vivax, pregnancy, need for food to

2 assure bioavailability, and a listing of the

3 groups for whom data is limited.

4           DR. MOORE:  Dr. Chatterjee?

5           DR. CHATTERJEE:  Chatterjee.  I

6 presume this is going to be there but just

7 wanted to do it for the record that for

8 particularly children who vomit the first

9 dose, that it can be redosed.

10           DR. MOORE:  Okay.  Dr. Rehm?

11           DR. REHM:  Susan Rehm.  I thought

12 Dr. Weinstein did a great job of summarizing

13 everything I had down.

14           DR. MOORE:  Dr. Smith?

15           DR. SMITH:  Margo Smith.  The only

16 comment I would make is I'd like to see the

17 label emphasize that 28-day follow up period

18 and -- because I think the average person

19 just, once they leave, they're fine and I

20 don't think they believe they need to be

21 followed up, and I think the average

22 physician who we're talking about are not
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1 necessarily subspecialist, are not going to

2 see the need that, if the person is well, why

3 would they need to come back.  So I would

4 emphasize that 28-day follow up trying to

5 emphasize sort of what the WHO suggestion,

6 rule, considerations, all those things.

7           DR. MOORE:  Okay, a couple things.

8 I would recommend that the -- well, my

9 recommendation would be to take the FDA's

10 lead on the internal review regarding

11 pregnant women and that is that it's -- that

12 the risk -- that it's okay to use in

13 pregnancy but the risks and benefits need to

14 be carefully weighed.  This is not to say

15 that you can't or shouldn't use it in

16 pregnancy, but it should be used with

17 evaluation of the risks and benefits.

18           In terms of drug-drug interactions,

19 I think until further data are available, the

20 safest thing to say on the product label

21 would be to reiterate the WHO guidelines

22 which is that, literally, and I'll state it
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1 of the record, "the manufacturer of

2 artemether-lumefantrine, recommends avoiding

3 the following:  Grapefruit juice, anti-

4 arrythmics such as (off mike) fleconied,

5 precedonide and quinidine, anti-bacterials

6 such as microlides and quinolones, all

7 antidepressants, antifungals such as (off

8 mike), trifinidine, other anti-malarials" --

9 this is a problem, but again, "all

10 antipsychotic drugs and beta blockers such as

11 (off mike).  However," with the caveat, that

12 is with the provision that -- "however, there

13 is no evidence that co administration with

14 these drugs would be harmful."  Again, this

15 is a direct quote from the WHO guidelines.

16 My opinion would be to say it that way.

17           Another recommendation I have is I

18 would consider a very strong warning on the

19 label that all patients should be reevaluated

20 -- all patients treated with Coartem should

21 be reevaluated with a minimum duration of

22 follow up at 28 days specifically for relapse
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1 of falciparum malaria if not sooner as

2 warranted by symptoms.

3           Now, the question which I think you

4 have to leave -- that is, the specifics

5 you'll have to leave blank because I think it

6 would be difficult to make specific

7 recommendations based on the data, one could

8 say that -- you know, what would this follow

9 up evaluation consist of.  One, should be

10 ideally a peripheral blood smear looking for

11 the presence of parasitemia, but one could

12 also include a recommendation for exam,

13 interview to review symptoms, et cetera.

14           I would also consider a warning, a

15 very strong warning, regarding the lack of

16 efficacy against the hypnozoites in the

17 liver, therefore the patients need to be --

18 with mixed infections, need to be followed

19 with drug for a radical cure if co- infection

20 is documented or if co-infection is not

21 clearly documented at the time of treatment,

22 that all patients need to be watched closely
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1 and educated regarding symptoms of recurrent

2 disease, several months after treatment is

3 completed.

4           Now, I won't specify what "several"

5 means, but I'll leave that for the reader to

6 infer.

7           And lastly, the last recommendation

8 I'd make is that I would strongly consider

9 putting in the label something that says the

10 patient should take the medication with food.

11 That is -- and you may need to specify what

12 food and when.  For example, the WHO

13 guidelines say milk.  It doesn't specify

14 whether it's 2 percent, skim or whole.  I

15 think perhaps we could just leave it at milk,

16 but just the same, you know, given the data,

17 it would suggest that whole milk may actually

18 be better than skim in terms of absorption

19 although there is no data to show that, but

20 the presumption is there.  Or the other quote

21 is "fat containing food," particularly on the

22 second and third days of treatment, to
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1 enhance absorption of lumefantrine and avoid

2 late relapse.

3           That's the way I'd say it in the

4 product label.  Dr. Follmann?

5           DR. FOLLMANN:  I don't know much

6 about labeling so I really don't have

7 anything to add.

8           DR. KAPLAN:  I was just going to

9 comment, I haven't read, to be honest, the

10 other labeling for the other anti-malarials,

11 but unless the other anti- malarial labeling

12 say you have to check at 28 days, I'm not

13 sure it's fair to have it on this label.

14           I wanted to actually go back one

15 step in terms of the indications because the

16 studies were pretty specific and I don't know

17 how many people, again, are going to be

18 completely aware of what an uncomplicated

19 malaria case really means and I think that

20 needs to be spelled out, and I want to also

21 emphasize that the densities for most

22 laboratories really need to be percent
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1 parasitized red cells, not per microliter --

2 density per microliter.  That's just not what

3 anyone's used to seeing outside of perhaps

4 the study.  So that's why I asked that

5 question, up to what percent parasitized red

6 cells does 200,000 per microliter really

7 represent because it's going to vary

8 depending on your hemoglobin level.

9           So that, I think, needs to be more

10 carefully thought about.

11           DR. MOORE:  Thank you, Dr. Kaplan.

12 Ms. Aronson?

13           MR. ARONSON:  I have nothing more

14 to add.

15           DR. MOORE:  Thank you.  Dr.

16 Sepkowitz?

17           DR. SEPKOWITZ:  I agree with

18 everyone all the time about everything.  The

19 only thing I would want to see -- additional

20 thing I would want to see on the label is

21 just a very overt statement that it is not to

22 be used as prophylaxis because I think it
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1 will be used as prophylaxis.

2           DR. MOORE:  You know it will.

3           DR. SEPKOWITZ:  But I think that it

4 should be quite explicit.

5           DR. MOORE:  Okay.  Thank you.  Dr.

6 Magill.

7           DR. MAGILL:  Al Magill, Walter

8 Reed.  One suggestion for inclusion in a

9 label that I haven't heard today which is the

10 -- I still think there is a higher risk of

11 therapeutic failure in non-immunes than in

12 semi-immunes.  This is related to immunity

13 and body weight and all the other issues that

14 come up.

15           I think from the studies we have

16 plus a very confident extrapolation from data

17 we know, you could actually list a handful --

18 I have eight listed risk factors of if

19 somebody were going to fail, this is the kind

20 of person that might fail.  I think that's

21 useful information in the label and I favor

22 useful information in the label that actually
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1 lets clinicians make a choice or decision.

2           SPEAKER:  I have a question, the

3 eight?

4           DR. MAGILL:  Do you really want

5 those?

6           SPEAKER:  Yes.

7           DR. MAGILL:  Body weight,

8 non-immune status, fed or fasted state, high

9 initial parasitemias, plus or minus prior

10 drug therapy, vomiting/diarrhea, geographic

11 parasite, if you will, parasites that I think

12 are resistant to mefloquine are going to also

13 be resistant to lumefantrine relatively, and

14 then sort of related to the food/fast, I

15 think -- sick people aren't going to be real

16 excited about milk.  They just don't.  So for

17 a couple of days there, it's very hard to get

18 them to eat very much, so I think the rule

19 there is you're going to get a little less

20 absorption than you would in a healthy/fed

21 population.

22           I have a couple of responses I
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1 think I'd like to bring up.  One is the

2 suggestion about a 28- day follow up.  I

3 would be very cautious about actually

4 inserting something into a label because then

5 it's in the label and getting it out of the

6 label can be very difficult and then the

7 lawyers will use that to beat you to death if

8 for some reason it didn't happen or whatever

9 comes up.

10           The reality is, this isn't a

11 requirement for any other malaria drug.  The

12 therapeutic failures we see with malarone are

13 pretty much exactly what we've seen in

14 limited numbers here with Coartem.  There's a

15 few initial failures that are probably PK

16 failures, and then there's some late

17 recrudescences which almost always turn out

18 to be the 268B mutations that pop up.

19           So 2, 3, 4 percent failure rate in

20 malarone across the board, I think that's

21 what you see here.  I just don't see a big

22 difference.  That's not on the malarone
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1 label.  So I'm not as -- certainly not as

2 enthusiastic about that.

3           The issue about vivax, I think,

4 would need to be addressed head on.  Either

5 this is a drug for vivax, which is, in that

6 case, I would recommend the sponsor go out

7 and get radical cure data in vivax and with

8 primaquine and actually seek a new indication

9 at a later date.  Otherwise, you're just

10 going to be able to say it's okay to use in

11 mixed infections to get over the initial

12 illness.

13           In first trimester pregnancy, we

14 don't have a lot of options so I think the

15 risk/benefit statement for this drug and

16 pregnancy is appropriate and I'm not sure I

17 would make the argument dramatically much

18 more.  My bias here is if a woman is pregnant

19 or if she knows she's pregnant, she's

20 probably already past the vulnerability

21 window.  It's that first initial couple of

22 weeks when they may not know they're pregnant
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1 and if they take the drug they may have the

2 fetal resorption issue there.  So I would

3 much rather treat a first trimester pregnant

4 woman with Coartem than not treat their

5 malaria or treat them with a less effective

6 drug, so I think that you'd have to make a

7 bias there.

8           Then finally, to go back to Phil's

9 issue about the PC corrected or uncorrected,

10 I think there's two basic questions.  One is,

11 that is a basic biological conceptual issue

12 there about multiplicity of infection, can

13 you detect these, and the comparison of pre

14 and post-isolates, and then there's technical

15 issue about actually how you measure in the

16 quality control issue.

17           I don't consider myself an expert

18 in either of those, probably default to the

19 FDA's position that to use PCR uncorrected

20 rates, but I think that has to be reflected

21 appropriately in the label because there's no

22 doubt in my mind that many of these are new
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1 infections and that the PCR uncorrected rate

2 gives you a falsely low efficacy and those

3 that are not attuned to that are going to

4 interpret that wrongly, I think.

5           DR. MOORE:  Thank you.  Alan, if

6 you don't mind, I'll add to your comment

7 about the patients that would not -- you

8 should not use Coartem on, and just to flesh

9 out the -- further, just to have all of the

10 WHO guidelines, sorry, criteria for severe

11 malaria.

12           Yes, Dr. Kaplan?

13           DR. KAPLAN:  Can I just get a point

14 of clarification.  For the other

15 anti-malarials, in the labeling, are these

16 PCR adjusted or non-PCR adjusted rates?

17           DR. MOORE:  I don't know the answer

18 to that.

19           SPEAKER:  None.

20           DR. KAPLAN:  I'm almost positive

21 that all other labels were submitted with PCR

22 uncorrected rates because this was in an era
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1 before that was routinely done, so the last

2 application was FDA approved was malarone in

3 2000, so those studies would have been done

4 in the early, mid '90s.  So, I could be wrong

5 on that but I don't think there's been PCR

6 corrected rates, although I think

7 biologically and scientifically that's the

8 correct answer.

9           DR. MOORE:  We may have some

10 information from the FDA.  Let me interrupt

11 for a second.  Thank you.

12           DR. BALA:  This is Shukul Bala,

13 (off mike) team leader with the Division of

14 Special Pathogen and Transplant Products.

15 None of the anti- malarial labeling approved

16 right now have PCR corrected cure rates.

17 Everything is based on pathological examined

18 (off mike).

19           DR. MOORE:  Thank you very much.

20 Yes, Dr. Coyne?

21           DR. COYNE:  Just to go back -- a

22 number of the panelists have also mentioned
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1 the approach to pregnancy exposure in the

2 label.  I guess I have a question about, does

3 the division envision the pregnancy portion

4 of the label being able to reflect some of

5 the preclinical information that's been

6 presented today?  In other words, some of the

7 information that wouldn't normally appear in

8 the label if you just stuck to the old

9 pregnancy A, B, C, D, X categorization, would

10 nonetheless potentially be of great interest

11 to the treating clinician if he or she did

12 have a patient in the first trimester who the

13 decision was that the benefit of treatment

14 outweighed the risk.  Nonetheless, it would

15 be interesting, perhaps, to have the

16 information reflected in the labeling that

17 shows some of the preclinical data.

18           DR. MOORE:  So this sounds like

19 it's going to be category C, I mean,

20 presumably.

21           DR. MCMASTER:  Owen McMaster, (off

22 mike) reviewer, and it will be category C and
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1 it will reflect some of the preclinical data.

2           DR. MOORE:  Thank you very much.

3 Dr. Wolfe?  Last comment?

4           DR. WOLFE:  I don't see the need

5 for a 28- day follow up in treating people

6 with malaria.  When I discharge them after

7 treatment and they're clear of parasites, my

8 statement is usually to the effect, let me

9 know if you're having any problems.  I also

10 -- I may call them a day or two afterwards to

11 see how they're doing, but I don't have them

12 come back in the office at 28 days.  Very few

13 of them would even if you did ask them to.

14 And I think this is something that you can

15 rely on the patient letting you know if a

16 fever or other symptoms return.

17           In terms of the use in pregnancy,

18 perhaps somebody can refresh me on what the

19 statement is on mefloquine because I think

20 it's a very similar situation that the first

21 trimester should be used only if the benefit

22 outweighs the potential risk and we are
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1 limited, at this point, we only have

2 mefloquine to use in a pregnant woman and

3 this would be a second drug, and I think the

4 problems with the two drugs are very similar

5 and I think they should be handled in a

6 similar way in the package insert.

7           DR. MOORE:  Does anybody have that

8 information from the FDA?  I apologize for

9 putting you on the spot.  Anybody have

10 mefloquine IND?  Oh, you do.  Janie on the

11 spot.

12           DR. ALBRECHT:  The credit goes to

13 Dr. Cox.  The labeling for pregnancy

14 teratogenic (phonetic) effects, pregnancy

15 category C, but I'm trying to actually see

16 what it says about -- let's see, clinical

17 experience with (off mike) has not revealed

18 an embryotoxic or teratogenic effect.

19 Mefloquine should be used during pregnancy

20 only if the potential benefit justifies the

21 potential risk to the fetus.  And then women

22 of childbearing potential who are traveling
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1 to areas where malaria is endemic should be

2 warned against becoming pregnant and that

3 women of childbearing potential should also

4 be advised to practice contraception during

5 malaria, prophylaxis -- so this is larian

6 which is approved for prophylaxis -- with

7 larian up to three months thereafter.

8           DR. MOORE:  Thank you very much.

9           SPEAKER:  They usually don't follow

10 that recommendation.

11           DR. MOORE:  So true.  Dr. Wolfe, I

12 side tracked you on that drug label.  Do you

13 have other comments beyond that?

14           DR. WOLFE:  Everything's been

15 covered to my satisfaction.

16           DR. MOORE:  Okay.  Yes, Dr. Kyle?

17           DR. KYLE:  Dennis Kyle.  I'm sorry

18 to disagree a little bit with Alan, but I

19 think that this is a different case because

20 we have a strong signal in animal studies

21 that we're not seeing with all the

22 anti-malarial drugs even though we've seen
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1 stillbirth with mefloquine, and we have other

2 choices for treatment, so I still feel very

3 strongly that wording in there about the

4 animal studies or something to suggest that

5 this could be of a concern --

6           DR. MOORE:  You're talking about

7 pregnancy.

8           DR. KYLE:  Women of childbearing

9 age or first trimester.

10           DR. MOORE:  Seems reasonable.

11 Okay, right, well I guess that summarizes

12 things.  If there are any final comments,

13 now's the time because we're going to get

14 ready to adjourn.  Anybody have any final

15 thoughts, comments, suggestions?  No.

16           All right, I want to thank -- hang

17 on a second, there may be a script.

18 (Laughter)  There's no script.  All right.  I

19 want to thank everybody who took the time and

20 effort to digest the voluminous material as

21 well as -- and to present your thoughts and

22 ideas on this very important topic.  In an
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1 attempt to bring the treatment of malaria in

2 the United States -- that is treatment of

3 falciparum malaria in the United States into

4 the 21st century, this is not a small

5 achievement.

6           I want to thank Novartis and the

7 coterie for coming all this way and

8 presenting data on this.  I especially want

9 to thank the members of the FDA for putting

10 the time and effort and did excellent work in

11 their presentations.

12           This concludes the meeting.  Thank

13 you very much.

14                (Whereupon, at 4:14 p.m., the

15                PROCEEDINGS were adjourned.)

16                    *  *  *  *  *
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