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1 PROCEEDI NGS

2 Call to Order

3 DR GULICK: Good norning and wel come. |
4 am Trip Qulick from Cornell University. | am

5 pl eased to wel cone everyone to today's Antiviral

6 Drugs Advisory Committee Meeting.

7 We will start off by introducing the

8 nmenbers of the Committee. We will start with Dr.
9 Sun over in this corner. Please state your nane

10 and your affiliation.

11 Introduction of the Committee
12 DR. SUN:. Eugene Sun, Abbott Laboratories.
13 DR. MORGANROTH: | am Joel Morganroth, a

14 cardi ol ogi st in Phil adel phia associated with

15 eResearch Technol ogy and the University of

16 Pennsyl vani a.

17 DR KOWAEY: Peter Kowey. | am an

18 el ect rophysi ol ogi st and cardi ol ogi st at Thonas

19 Jefferson University and Lankenau Hospital in

20 Phi | adel phi a.

21 DR FISH. Douglas Fish, Division of HV
22 Medi ci ne, Al bany Medi cal Coll ege.

23 DR WASHBURN: Ron Washburn, infectious-disease
24 doctor fromLSU in Shreveport.

25 DR. | LLI NGAORTH: Roger Illingworth, a
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1 lipid specialist from Oregon Health and Science

2 University in Portland, O egon.

3 DR REMMEL: | am Rory Remmel, Depart nment

4 of Medicinal Chemistry, University of M nnesot a,

5 specialties in clinical pharmacol ogy and Al DS drugs

6 and drug netabolism

7 DR. TEPHLY: Tom Tephly, University of
8 | owa, Department of Pharnacol ogy.
9 DR MATHEWS: Chris Mathews, University of

10 California, San D ego.

11 DR FLETCHER: Courtney Fletcher,

12 Uni versity of Colorado Health Sciences Center.
13 DR TURNER  Tara Turner, Executive

14 Secretary for the Conmmittee.

15 MR SHARP: | am Matt Sharp. | ama
16 thirteen-year survivor of AlDS.

17 DR. ENGLUND: Janet Englund, Pediatric

18 I nfecti ous Di seases, University of Washington and

19 Fred Hutchi nson Cancer Center.

20 DR KUMAR  Princy Kunmar, Georgetown
21 Uni versity, Washington, D.C.

22 DR DeGRUTTCLA: Victor DeGuttol a,
23 Harvard School of Public Health.

24 DR. HAMMERSTROM  Tom Hanmmer strom

25 statistician, FDA
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DR. NAEGER: Lisa Naeger, nicrobiol ogy
revi ewer, FDA.

DR MARCUS: Kendall Marcus, nedical
revi ewer, FDA.

DR. Bl RNKRANT:  Debbi e Birnkrant, Division
Director, Division of Antiviral Drug Products, FDA.

DR. GULICK: Thank you. Tara Turner will
now read the conflict-of-interest statenent.

Conflict of Interest Statemnent

DR. TURNER: The foll owi ng announcenent
addresses the issue of conflict of interest with
respect to this neeting and is nmade a part of the
record to preclude even the appearance of such at
this neeting.

Based on the subnmitted agenda and
i nformati on provided by the participants, the
agency has determined that all reported interests
in firms regulated by the Center for Drug
Eval uati on and Research present no potential for a
conflict of interest at this nmeeting with the
foll owi ng excepti ons.

Dr. Joel Modrganroth will be permitted to
participate in the committee's discussions. He is
excl uded from voti ng.

Dr. Roy @ulick has been granted a waiver
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1 under 18 U.S.C. section 208(b)(3) because his

2 enpl oyer receives research funding fromtwo

3 conpetitors. Each firmprovides |ess than $10, 000
4 a year. And, for serving as a consultant to two

5 conpetitors. He receives |less than $10,000 a year
6 fromeach firm

7 Dr. Courtney Fletcher has been granted

8 wai vers under 208(b)(3) and 21 U S.C. section

9 355(n)(4) for owning stock in a conpetitor val ued
10  between $25,001 and $50, 000.

11 Dr. Ronal d Washburn has been granted

12 wai vers under 18 U. S.C. 208(b)(1) and 21 U. S.C

13 section 355(n)(4) for owning stock in two

14 conpetitors. The first stock is valued from

15 $25,001 to $50,000 and the second stock is val ued
16 from $50, 001 to $100, 000.

17 Dr. Peter Kowey has been granted a

18 208(b) (3) waiver for consulting for two

19 conpetitors. He receives less than $10,000 a year
20 fromone and between $10,001 to $50,000 a year from
21 the other firm

22 Dr. Roger Illingworth has been granted a
23 208(b) (3) waiver for consulting for a conpetitor
24  for which he receives from $10, 001 to $50,000 a

25 year. And, for speaking for a conpetitor for which
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1 he receives from $10,001 to $50,000 a year.

2 Dr. Kenneth Sherman has been granted a

3  waiver under 21 U.S.C section 355(n)(4) for owning
4 stock in a conpetitor worth between $5, 0001 and

5 $25, 000.

6 Dr. Victor DeGuttola has been granted a
7 21 U.S. C. section 355(n)(4) waiver for ow ng stock
8 in a conpetitor valued at |ess than $5, 000.

9 Dr. Princy Kumar has been granted a 21

10 U S.C 355(n)(4) waiver for owning stock in two

11 conpetitors. The first stock is worth from $5, 001
12 to $25,000 and the second is worth |l ess than

13 $5, 000.

14 A copy of these waiver statenents may be
15 obtai ned by submitting a witten request to the

16 agency's Freedom of Information Ofice, Room 12A-30, of the
17 Par kl awn Bui |l di ng. The signed

18 di sclosure statenents are available for public

19 review at this neeting.
20 Lastly, we would also like to note for the
21 record that Dr. Eugene Sun is participating in this
22 meeting as the Acting Industry Representative,
23 acting on behalf of regulated industry. Dr. Sun is
24  an enpl oyee of Abbott Laboratories.

25 In the event that the discussions involve
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1 any other products or firnms not already on the

2 agenda for which FDA participants have a financia

3 interest, the participants are aware of the need to
4 excl ude thensel ves from such invol verent and their

5 exclusion will be noted for the record.

6 Wth respect to all other participants, we
7 ask, in the interest of fairness, that they address
8 any current or previous financial involvenment with

9 any firm whose product they may wi sh to coment

10 upon.

11 Thank you

12 DR GULICK: Thanks very nuch.

13 I amnow going to turn to Dr. Catherine

14 McCormus fromthe University of Maryland who is

15 going to tell us about a project that is going on

16 in today's mneeting.

17 DR. McCOMUS: Thank you and good nor ni ng.
18 My name is Katherine McComus. | ama faculty

19 menber at the University of Maryland. | am here

20 today to ask for your assistance on a study that |
21 am conducting with coll aborators at the Food and
22 Drug Admi ni stration that exam nes conflicts of

23 i nterest and FDA advi sory-conm ttee neetings.

24 This study is being conducted across

25 several centers at the FDA and at multiple
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1 meetings. It is an attenpt to gain an idea of what

2 peopl e understand and know about the procedures

3 that the FDA uses to nonitor and nanage real or

4 potential conflicts of interest of its advisory-committee
5 nenbers.

6 So | amresponsible for all of these grey

7 questionnaires that are on your chairs in the

8 audi ence and | have also distributed a separate

9 questionnaire to advi sory-committee nmenbers. | am
10 two short, but I will get you tonorrow
11 I would Iike to ask that you take about

12 fifteen mnutes today, if you have an opportunity
13 to conplete the questionnaire. There is a box at
14 the registration desk where you can drop it in. [If
15 you don't have a chance to conplete it today, there
16 is a business reply envel ope and you can conplete
17 it later and mail it back to ne postage-paid. |

18 will also be around today and tonorrow for those of
19 you that are here tonorrow to answer any questions
20 that you may have about the study.

21 Agai n, thank you very nuch for your tine.
22 Your responses are very inportant. They increase
23 the validity and reliability of the results and

24 really will help us to offer recomendati ons on how

25 we can inprove overall satisfaction with the
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advi sory-conmi ttee function.

Thank you.

DR GULICK: Thanks. | think an informed
consent is not required.

DR MCCOMJS: No, but it has followed
institutional review board procedures.

DR GULICK: W had one committee nenber
joining late. Dr. Wod, could you just introduce
yoursel f and your affiliation?

DR. WOOD: Good norning. Dr. Lauren Wod,
Nati onal Cancer Institute.

DR GULICK: Thanks.

W will turn nowto Dr. Birnkrant fromthe
agency for sone introductory renarks.

I ntroductory Remarks

DR. BI RNKRANT:  Good norni ng.

[Slide.]

I would also |ike to wel cone our advisory-
committee menbers, consultants and guests to
today's advi sory-conmittee neeting on atazanavir,
Bristol - Mers Squi bb's once-a-day protease
i nhibitor for HV treatnent.

At this point, | would like to commend
Bristol -Mers Squi bb for their drug-devel opnent

program for atazanavir. They not only conducted
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studies in treatnment-naive subjects but also in
treat ment - experi enced subj ects and used conparators
such as nelfinavir, efavirenz and Kaletra, al

wi dely used in potent protease inhibitors to have a
better understanding of howthis drug fits into the
armanent ari um of drugs for H 'V treatnent.

[Slide.]

Prior to beginning nmy comments on today's
topic, | would also like to commrend the FDA
reviewers for their time and efforts in preparing
for this advisory commttee. They had to review
more than nine clinical studies and nore than forty
clinical pharmacokinetics bi opharmaceutics studies
as well as other data in preparation for today's
meeting and in order for us to take a regulatory
action within a six-nmonth time period.

Wth regard to the current marketed
protease inhibitors, there are six; two
formul ati ons of saquinavir, ritonavir, indinavir,
nel finavir, anprenavir and ritonavir-boosted
lopinavir. This class of drugs, the protease
i nhi bitors, have class effects that include
met abol i ¢ dysregul ation nmani fested by lipid
el evation, |ipodystrophy and cases of diabetes and

hyper gl ycem a.
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[Slide.]

How, then, is atazanavir the same and how
is it different conpared to other protease
inhibitors. Well, with regard to class effects,
and you will be hearing a | ot about this norning,
treatnent with atazanavir resulted in | ess of an
increase in |lipid paraneters conpared to nel finavir
in Phase Il studies.

This favorable finding was confirned in
Phase Il1 clinical trials.l However, cases of
| i podystrophy and di abetes were still seen in the
at azanavir dat abase.

[Slide.]

How el se is atazanavir the same and how is
it different conpared to other protease inhibitors
on the market? The npbst conmmon adverse event seen
in the database was hyperbilirubinema. This was
i nvestigated extensively and found to be associ ated
with UGT 1Al inhibition which is simlar to that
seen with indinavir. However, the incidence of
hyperbilirubinem a with atazanavir was much greater
occurring in nore than 75 percent, all grades 1
through 4, and grades 3 through 4 ranged between 20
and 50 percent whereas the incidence with indinavir

i s about 10 percent.
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Wth regard to cardiac conducti on,
atazanavir had dose-dependent and concentrati on- dependent
effects on the TR interval that were
generally mld and reversible. In addition, there
were effects seen on the QI interval and this wll
be di scussed nore extensively by the applicant, the
agency and our consultant, Dr. Morganroth.

Wth regard to resistance, atazanavir has
a uni que resistance profile in naive subjects. Dr.
Li sa Naeger will elaborate on this.

[Slide.]

Wth regard to efficacy, this was an
ext ensi ve dat abase that was reviewed for today's
advi sory-comm ttee neeting. The agency revi ewed
two principal studies, study 034 in naive subjects
that contai ned 48-week data and used efavirenz as a
conparator. Study 043, which was conducted in
treatment - experience patients and used Kaletra as a
comparator, extensive data from Phase Il trials 007
and 008 with rollover studies that contained nore
t han 48-week dat a.

G ven that we received for review 48-week
data in the naive patient population and nore than
48-week data in Phase Il trials as well as 24-week

data from 043, would we consider taking a
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regul atory action on this application. This
application will be considered for traditiona
approval as opposed to accel erated approva
because, as you are all famliar with our paradi gm
with regard to accel erated approval, we generally
only review 24-week data and the applicant has
exceeded this.

I would also |ike to coment on Study 045
whi ch was conducted in a different popul ation that
is highly treatnent experienced. Because this used
a different reginen--that is, a ritonavir-boosted
regi nen--and because only 16-week data were
submitted for review, this study will only be
considered for a safety review as opposed to
ef ficacy.

So, just to summarize, the agency
considered the two principal studies 034 and 043 as
well as Phase Il clinical trials 007 and 008 pl us
their rollover studies as we prepared for today's
advi sory-comrittee neeting with regard to efficacy.
Wth regard to the safety that we will be
presenting, we considered all the clinical trials
in the database.

[Slide.]

So what we will be asking the advisory
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committee today will be issues related to the
safety and efficacy of atazanavir and, as the

advi sory comrittee deliberates, we will ask themto
consi der the adverse-event profile of this drug;
nanely, the hyperbilirubinema seen with
atazanavir, effects on cardi ac conduction and
effects on netabolic parameters including lipid

ef fects.

In addition, we will be asking the
committee to comrent on the results in the clinical
trials seen in the various popul ations studi ed as
wel | as a resistance assessnent.

[Slide.]

Turning to the agenda for today's
conmittee neeting, followi ng ny remarks, Dr.
Morganroth will be presenting a primer on
evaluation of QT intervals. This will be followed
by the Bristol-Mers Squi bb presentation which wll
then be followed by clarifying questions. After
our break, the FDA will present--Drs. Marcus,
Hanmrer strom and Dr. Lisa Naeger will give the FDA
presentations. This will be followed by questions.

After lunch, there will be an open public
hearing at approximately 1 o'clock. | will then

give the charge to committee and this will be

file:///A|/0513VIRA.TXT (16 of 339) [5/20/2003 3:57:11 PM]



file:///A)/O513VIRA.TXT

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17
foll owed by questions to the comittee.

Thank you very nuch.

DR GULICK: Thanks, Dr. Birnkrant.

We will turn nowto Dr. Mdrganroth to give
us a prinmer on the evaluation of the QI interval

Eval uation of the QI Interva

DR. MORGANROTH:  Good nor ni ng.

[Slide.]

I amnot sure what a prinmer is but | wll
be happy to give you a few m nutes of sone
experience and background in the QI interval which
i s obviously sonething you have all been aware of
as an inportant issue in the devel opment of
noncardi ac drugs and particularly relevant to the
safety issues.

[Slide.]

The reason that the Qr interval was such a
hot topic and is of such inportance for devel oping
drugs in ternms of their safety profile is because
of the concern that drugs that prolong the Qlc
duration on the el ectrocardi ogramincrease the risk
of an uncommon to rare event known as torsades de
poi ntes, which is a pol ynorphic ventricul ar
tachyrhythm a that sonetinmes can be asynptomatic

but often can lead to syncope and occasionally be
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fatal in a fair number of cases.

Most of the cases in the literature are
t hought to occur at fairly prol onged durations of
the QI interval. The normal is around 440
m | liseconds but not all cases are greater than 500
mlliseconds as many clinicians mnight think

[Slide.]

This is an exanpl e of torsades de pointes
that the division provided nme that really shows the
twisting of the pointes. It is obviously a very
fast rhythmthat would not |ikely provide
sufficient output of blood to keep the brain happy
for a while and that woul d, of course, cause the
CNS synptons to death.

[Slide.]

Prol ongation of the QI interval by
noncardi ac drugs is the commpnest cause of drug
del ays i n devel opnent, nonapproval s and wi t hdrawa
fromthe market. So |I learned in January, when Dr.
Tenpl e provided that information--1 thought it was
sonmething nore likely to do with the liver but it
turns out that QI is now risen to the top of the
l'ist.

Here is a exanple of the types of drugs

t hat have been withdrawn fromthe narket in the
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| ast several years. You can see they span a great
nunber of therapeutic categories.

[Slide.]

The probably prototypic noncardi ac drug
that caused everyone to focus in on the QIc
interval as aminportant safety feature was
terfenadi ne, a non-sedating antihi stani ne, when one
| ooks at the effect, the nmagnitude of the effect,
on the QIc duration at the usual clinical dose, was
approximately 6 mlliseconds. That was determ ned
solely by the use of digital-mnual ECG anal ysis
after the drug was on the nmarket and there were
many cases of torsades, prolonged QIs and death
report ed.

It turns out, however, that this is the
aver age change over the extent of exposure. |If one
| ooks at the maxi num change at either Tmax or
probably around Cmax, it is around 18 milli seconds.
These nunmbers are inportant because the nagnitude
of effect is related, one thinks, to the degree of
risk and there are now sone regul atory suggestions
about how rmuch that magnitude inparts to risk in
terns of determning a risk/benefit duration

Wth netabolic inhibition of the parent

compound, terfenadine, and prohibiting it going to
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its acid netabolite, there can be as nuch as a 50
to 100-nillisecond effect in such individuals.

Wth only the reduction of mninml synptonms as the
benefit and the potential risk of torsades, death,
the drug was renoved fromthe nmarket, particularly

since the acid-netabolite, fexofenadine, does not

bear any of the bl ockade of the HERG channel or QIc

ef fects.

[Slide.]

There are many drugs in nmany categories
that are known to affect the QIc interval. | have

listed them here on the board. They are very

wi despread. | have only given a few exanpl es of
each. The list actually fills a board. There are
over 100 drugs that have been reasonably well
characteri zed.

Sone of the drugs have been rel eased on
the market in the last couple of years that are
clearly ones that prolong the QI interval because
of risk/benefit relationships being ones that
permit such use.

[Slide.]

The primary effect of the drugs that
generally affect the QTc interval on the

el ectrocardi ogram as denonstrated in that
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therapeutic list is by blocking the IKr HERG rel ated ion
channel. This effect is a primary

effect. However, a prolongation of the QTc

interval doesn't affect cardiac function. The

heart operates as a punp perfectly well, causes no
synptons, and, under the presence of sone nodifier

will, in fact, generate torsades.

That nodifier can be a Form Fruste HERG
mut ati on, soneone with a subclinical primary
prol onged QI syndrome and the two together can, of
course, tip the person over the hill and produce
t or sades.

Qoviously, if you can also mmc such
effects with bradycardia that prolongs that QI or
met abolic conditions |ike hypokal emia, particularly
ischema, atrial fibrillation. Wrmen tend to be
nore sensitive to QIc drugs. Their slope is |arger
in terms of the anpbunt of drug and the degree of
the QIc prolongation. Qbviously, concomtant use
of drugs that also prolong the QI in conbination is
probably an inportant comon cause of this torsades
effect in the nmarket.

[Slide.]

Now, the ECGis conplicated in terns of

the various aspects that you will be dealing wth.
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The PR interval, which is the AV-nodal conducti on,
is something that will be discussed today because
this drug that is under consideration does affect
conduction. It has an effect on cal ciumions and,
perhaps, a small effect on the sodiumion

The QT interval which begins at the
begi nning of the QRS and ends at the end of the T-wave,
so-called QI, is nade up of the
depol ari zation and repol arization--JT is the
repol ari zati on phase--and, therefore, one mght ask
why aren't we dealing with JT if we are interested
in repolarization as the effect of the potassium
channel , principally.

QRS and the QT interval has been the
hi stori c nmeasurenent technique and is the best we
have. No one believes, in fact, that the Qr
interval that is neasured sinply on the 12-1|ead
el ectrocardi ogramis a great index of what is going
on with the ion channels and the potential cardiac
safety risk, and there are nmany proposals for
| ooki ng at various forms of areas and parts of the
T-wave and the ST T-wave segnent.

However, clinically, the QT interval is
what is comonly validated because of all the

historic drug effects that have been determ ned by
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that sinple method. O course, we have a great
deal of regulatory and clinical experience,

epi demi ol ogi ¢ experience, with that sinple
measurenent. So, until one has nore validated
informati on on using what is likely to be a better
measure of cardiac repolarization than the QI, we
are sort of stuck with that.

But there are lots of different proposals
out there as to what could be used but we are
really left, as | said, with the QI interval

[Slide.]

In Novermber of 2002, the FDA and Health
Canada printed the new concept paper which is one
in a series of three regulatory gui dances stenm ng
from 1996 when CPMP, the European FDA equival ent,
published its Points to Consider in this field.
Heal th Canada produced its draft gui dance in March
of 2001. As these gui dances have cone al ong, they
have beconme nore granular, nore recipe-like, in
terns of detailing how one wants to determ ne
cardiac safety as nmeasured by the
el ect rocar di ogr am

I think that has happened because, despite
the 1996 Points to Consider, there has been

continued | ack of robust definitive understanding
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of ECG effects during nany devel oprment prograns.

The gui dance docunent, or the concept
paper, in Novenmber 2002 is under reviewin |CH
have just taken a couple of comments fromit that |
thought were relevant. First is that there is a
great request, if you will, or urgency, to record
ECGs digitally, process themdigitally and store
themdigitally, rather than on pieces of paper with
all the obvious linmitations that paper has conpared
to el ectronic data.

The specificity of using a central ECG
| aboratory, very nuch like everyone does with bl ood
tests, is obvious because of the great variability
of methods of readi ng and determn nations of
nmor phol ogi cal interest.

Paper ECGs are fine when digital is not
possi ble or practical. These can easily be
digitized or digitally dealt with as analysis. It
is clear fromall the guidance docunents that one
shoul d be using a manual nethod of determ ning the
duration of the intervals, PR, QRS, QI, heart rate,
on a digitizing board or with electronic digita
data on screen with electronic calipers.

The possibility of using automatic

comput er readi ngs of interval duration which are
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wi dely understood to not be accurate except in
perfectly normal el ectrocardiograns nay be fine for
safety analysis. They tend to overread and give

| onger nunmbers and shorter numbers and so, for
screening for safety at the sites during the
clinical trials, that is quite appropriate. But
for centralized data, | think the nmanual data is

i mportant.

These are principles that, perhaps, you
will look at when you deterni ne whether the
definitive trial that Bristol-Mers has conducted
today--1 think is called 076--how well they
fol |l owed sone of these principles.

The gui dance docunent, also, and this is
really the biggest change from any of the previous
ones, is actually suggesting--probably the word
"require" is not out of place--an intense or
t horough or definitive Phase | trial to rule out a
5-m|lisecond effect for all bioactive agents and
even for any agent that is on the market that is
brought back for a new indication or for a
princi pal change.

The reason for this is because one really
needs to determ ne whether the drug has a Qlc

liability or not in order to enter that into your

file:///A|/0513VIRA.TXT (25 of 339) [5/20/2003 3:57:11 PM]

25



file:///A)/O513VIRA.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ri sk/benefit analysis. It is very difficult,
because of the | arge degree of spontaneous
variability, to be very definitive about that in
studies with small sanple sizes that are
traditionally done in Phase | or in Phase Il with
limted ability to get el ectrocardi ograns where,

al so, particularly in this particular therapeutic
group, it is very difficult to have negative
controls, placebo controls.

The inportant design features that have
been added to this and one that has been sonewhat
controversial is the requirenment of using assay
sensitivity, a positive control, that one of the
arns in this definitive trial should be a drug
known to produce a 5-nillisecond effect on the QIc
duration so that, if you think your drug is the
sanme as placebo--that is, having no effect on the
Qlc, in the sanme study, one nust show that you were
able to detect the 5-millisecond effect of a

positive control drug.

This, of course, really does produce assay

sensitivity and make the data very easy to be
definitive, to be certain about the design
characteristics.

The final addition, to show you the
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concern of the agency about this issue of QIc
effects, el ectrocardi ographic effects of new drugs,
is that here is an instance where the FDA now

wi shes to see, particularly for definitive trials,
the actual raw data. They want not just the SAS
tables with the results, if you will, of the study,
but they actually want to have sent in the EKG wave
forns, digitally sent in and annotated so one can
see where the central |aboratory actually nmeasured
the Q and the T-wave because the end of the T-wave,
as you all know, is not so easy. That is why the
manual neasurenents are required. That, of course,
should be in XML. DTD file. That was published in
the Federal Register just a few days ago for
comment, the final formthat they want to see this
in.

[Slide.]

This slide is probably the nost inportant
one to consider as you review 076 and as you revi ew
trials in general to determ ne whether they are
definitive or not because the issue about QrIc
duration is there is such a high degree of
spont aneous variability in QTc durations from
al rost minute to ninute, the average bei ng about

75 mlliseconds in an individual over a day, yet if
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we are |looking for a small signal that m ght have
clinical significance at 5 or 10 mlliseconds from
a regul atory perspective, how does one overcone
these sources of variability?

The first way to do that is to nake sure
that you have an ECG neasurenent nethod that is
accurate. You want to get accurate data. Again,
that speaks to the manual, digital validated
met hod. The second issue is to nmake sure you
correct for the QI interval. Renenber that the QT
interval varies with heart rate so, if you start
wi th sonmeone who has a tachycardia and you give
thema drug like an antibiotic and you let their
fever and their pneunonia get cleared up, and they
now have a slower heart rate, they are going to
have a |l onger QI by definition because, as the
heart rate slows, the QI increases.

So it is very inportant to correct the Qr
to the Qlc. One of the biggest issues you need to
| ook at today is what correction fornula is the one
to use and which is the appropriate one in order to
determ ne whether the QIfc as found is correct or
not .

The next issue is how nany neasurenents

you make. It is absolutely inadequate to do one
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EKG at baseline and one EKG on drug which is often
typically done. Wat you need to do, and | believe
the frequency has to cover clearly the extent of
exposure of the drug and its nmetabolites, account
for diurnal variation. Therefore, you need EKGs
very sinmlar to a PK profile, at least 10 to 20 a
day in the range at baseline and then, of course,

at steady state or at first dose if it is only a

si ngl e-dose- appropri ate st udy.

The sanple size, in order to have enough
power to detect 5 mlliseconds because of the high
variance is usually at least 30 patients per arm
Usual ly, | would recomrend 40 because half the
popul ation it would be nice to be wonen because
they do have increased sensitivity and, therefore,
you woul d have 20 woren and 20 nen to be able to do
a gender anal ysi s.

Vol unteers are fine. One doesn't have to
try to put in heterogenous patients with the
di sease under study. It is very difficult to do
such large studies with the target popul ation. W
believe that if you, with a definitive study in
vol unteers, see no QIc effect, no effect on cardiac
repol ari zation, then the likelihood of seeing it in

hi gher-risk patients such as ones with cardi ac
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di sease shoul d be very renote.

Inmportant in a trial is to |look for dose
effects. The doses selected for the drug under
consi deration should be at |least two to | ook at a
dose effect. One of the doses should be able to
cover the expected or theoretical, | should say,
maxi mum concentration that mght occur in the
publi c.

For exanple, if a person takes an extra
pi Il and happens be on a netabolic inhibitor, or
two, for the drug, one needs to be certain that
they have eval uated that potential concentration
That usually means that the second dose has to be
at least three to five times, as a guideline, the
therapeutic dose. If you can get up to 10X, then
the potential of this supertherapeutic dose
covering any potential exposure is very clear.

Finally, you need control groups. W thout
a placebo, it is difficult to determne the effects
of spontaneous variability. | have already
mentioned the inportance of the positive contro
for assay sensitivity.

[Slide.]

The corrected QT interval is an inportant

controversial topic. | will tell you that | think
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1 there is going to be a great deal of resolution

2 about this, or at least a ot npbre data than we

3 currently have, at the end of this nonth when the

4 @J and Cardi orenal Advisory Conmittee have a public
5 meeting to discuss two applications in which all of
6 these correction formulas that are on this slide

7 were actually applied in a positive-controll ed,

8 negative-controlled, definitive QI dataset.

9 The Bazett's correction fornmula is what is
10 traditionally, in all the EKG machi nes that

11 everyone uses in healthcare because that is sort of
12 the historic standard, there is no one, | believe,
13 that would argue that this is the correct, or the
14 best, or the preferred, correction factor

15 That is inportant for this comittee

16 because | believe that the Bazett's formul a data

17 shoul d be | ooked at with mininal interest. The

18 maxi mum i nterest should be on the Fridericia's

19 formula, particularly for drugs that have an i npact
20 on the heart rate. Any drug that increases the

21 heart rate, the Bazett's is particularly not a good
22 correction factor and the Fridericia' s tends to be
23 a very good correction factor. At the end of this
24 month, we will have sone conpari sons of

25 Fridericia s versus others.
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When you get to the I SS phase, the
integrated summary of safety in an application, you
have the opportunity to actually look at all of the
pretreatment ECGs that were obtained in the di sease
entity under consideration and you can cal cul ate
the correction factor that is useful for the
popul ati on.

This was first done, from ny experience,
by neuropharmin the antipsychotic area where, in
schi zophreni cs, they found that the correction
formula of 0.37 was the best nmethod for correcting
the QT data in that particular disease entity.

What | amtal king about is that the QIc
equal s the QT over the heart rate as neasured by
the RRinterval raised to an exponential power.
There are linear regression formulas and probably
30 ot her types of fornmulas.

Fridericia' s is cubed root of the RR or
0.33. If you use a popul ation base, you mght find
it to be, as | just said for schizophrenics, 0.37
and for others it could be 0.28 or 0.41.

Finally, and nost people in this field
believe that you should take, in fact, individuals,
every single individual in a clinical trial, and

determine their correction fornmula and apply al
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the ECGs for that individual by that individually
defined correction fornul a.

To do that, you need 50 to 100 ECGs prior
to therapy. The applications that are being
di scussed at the end of this nonth at Cardiorenal,
in fact, did that. They had enough EKGs off
therapy in their group that they were able to do
i ndi vi dual - based correction fornul as.

It is felt, of course, that this should be
the nost accurate, should be the nost definitive,
for a definitive Phase | trial. | think we will be
seei ng whether that, in fact, is true or whether
one can use a sinpler fixed formul a.

[Slide.]

This is just the crowded figure that--what
you are trying to do is this is as the heart rate
sl ows, your QT interval on the Y axis increases.
What you want to do is get this cloud to be as flat
as possible with your correction formul a.

[Slide.]

The final couple of slides are to talk
about the statistical analysis that shoul d be done
with this data. There are lots of different
possibilities, as you can imagine. 1In the Novenber

2002 concept paper, there are a couple of pages
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listed of everything that has been seen

I nmust warn you that point-to-point
anal ysis is very dangerous because if you only have
one EKG at 10:00 a.m and you think that is
relevant to the 10:00 a.m on drug because you
think that is where Tnax is, that is okay to | ook
at Tmax and Cmrax. That makes common sense. But if
you only have one EKG at each of those tinme points,
of course you have | ost your power to elimnate
variability and, therefore, your degree of
definitiveness obviously erodes.

So, central -tendency nmean change, in ny
opi nion, takes half the weight. You want to know
what the mean change on the drug i s conpared--pl acebo-
corrected to see if there is an effect or
not an effect.

If your nean change is 0, you don't really
have an effect, |, personally, have never seen an
outlier that is necessarily correct, true, except
in very unusual circunstances. So, if you do have
sonme very small effect on the QIc, the cardiac
repol ari zation, then, of course, the outlier
analysis is half the weight or, in sone people's
opi nion, three quarters of the weight because what

you are really interested in is how many people are
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1 going to be severely affected by the bl ockade of

2 their HERG channel, if that is the mechani sm

3 Here, the principal categorical analyses--there

4 are many you could do fromnormal to

5 abnormal. Many of themare very sensitive. Mny
6 are maybe too specific. But these are the ones that
7 I think are nost rel evant; maxi num mean change to
8 see what the maxi numeffect is any tine, not just
9 at Cmax because it may be a netabolite. There may
10 be tissue penetration. 30 to 60 nmilliseconds is a
11 fairly sensitive, maybe too sensitive, neaning a
12 | ot of people on placebo will have this effect.

13 Greater than 60 tends to be due to drug in
14 nost cases, particularly if you have adequate

15 measur enents, frequency and quality, but

16 occasionally placebo patients nay have this. How
17 many people get new 500 nilliseconds that are not
18 havi ng them at baseline or changes in their TU

19 waves, another inportant analysis, to determ ne

20 whet her or not you have any abnornalities in

21 nmor phol ogy.

22 Don't expect to see or nake an argunent
23 that because | didn't see torsades in ny 3,000

24 patients that that nmeans anything because the rate

25 of torsades that one would see, even for a drug
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like the terfenadine, was probably less than 1 in
100, 000 so you need an awful | ot of patients to say
that you have excluded the possibility of clinica
events.

[Slide.]

This is the current guidance from both
Europe and the United States in ternms of what the
mean change, whether this is probably maxi num nean
change or Cmax change across the extent of the
exposure is a little bit uncertain. Less than 5
m | liseconds, everyone would agree, if you are in 0O
to 5 mllisecond nmean central -tendency change, you
can pretty nuch ignore that.

If you are over 20 milliseconds, you have
got to have an awfully good argunent to why you are
thinking of putting this drug on the market because
there is usually, in such drugs, a very high rate
of torsades, at least the regulatory experience is
such. Then, of course, anything between 5 and 20
is under a great deal of debate is to what the
risk/benefit ratio is.

Most would say that 5 to 10 milliseconds
for a drug that has reasonably strong benefit would
be sonmet hing of mininmal concern, we still call it

"not clear risk," where 10 to 20, everyone says, iS
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1 uncertain. Ziprasidone is an exanple of the drug

2 with approximately a 14-mllisecond or so effect

3 that was put in the nmarket because of
4 benefit/risk ratio.

5 [Slide.]

6 In the final slide, we wll

7 the overall cardiac safety analysis.

its

just summari ze

It is not

8 really totally defined by one trial although the

9 new definitive Phase | trials that are being

10 requested are, of course, going to be the one to

11 | ook at the nmbst. 076 in this case neets sone of

12 the these principles.

13 The preclinical data is something that is

14 trunped by adequate clinical data, neaning if you

15 have a HERG positivity and you do a definitive

16 trial and it is negative, it is now believed that

17 one woul d ignore that preclinical dat
18 ri sk because in the targeted species,
19 shown that the drug does not have thi

20 The t horough Phase | trial,

ain terns of
man, you have
s ri sk.

as | said, is

21 not only inportant to define the principal degree

22 of cardiac risk but, of then, of course, one stil

23 needs to | ook at el ectrocardiograns i
24 popul ation in Phase Il and Phase ||

25 Phase | definitive trial is negative,
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1 can be pretty routine. If it isn't, one needs to
2 consider nore intense nonitoring in Phase Il and

3 1.

4 Finally, at the tine of the ISS, one puts

5 together all of the data and nakes it relatively

6 easy to cone to a judgnent.

7 Thank you very much for your attention.
8 DR GULICK: Thanks, Dr. Morganroth.
9 Are there any quick questions fromthe

10 committee for Dr. Morganroth?

11 M. Sharp?

12 MR SHARP: | will just start off here.
13 just wondered if there are any other antiretroviral
14 drugs that cause QT prolongation. | noticed the

15 list of sonme of the prophylactic drugs. | was

16 wonderi ng about other antiviral drugs.

17 DR MORGANROTH: | believe that ritonavir
18 is known to prolong the QI. It is also a fairly,
19 if not the nost potent, blocker of 3A4, an enzyme

20 that is used for the netabolismof many of these
21 drugs. | amnot an expert in the HV area in terms
22 of history with past drugs, so | don't know the
23 regul atory history. Perhaps sonmeone el se on the
24 committee could comment on that or naybe soneone

25 fromthe agency.
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DR. GULICK: Dr. Birnkrant?

DR, BI RNKRANT: We periodically scan our
post mar keti ng dat abase for adverse events rel ated
to cardiac conduction, et cetera. It is an active
process for us. So we are constantly |ooking for
this type of signal. To date, basically, there are
cases here and there but there is a |lot of
confounded data along with those cases. At this
point, that is all | amprepared to say but we are
actively looking for those types of signals.

DR GULICK: Dr. Kunar.

DR. KUMAR  Coul d you comrent on how, for
the clinician, the places that we have seen
probl ems with drugs known to prolong the Qlc
prol ongation are patients who are on diuretics and
then devel op hypokal emi a or hypermagneseni a. How
can we assess that when clinical trials, nost of
these patients are usually healthy people who are
not on diuretics or anything el se that can prol ong
the QIc interval ?

DR MORGANROTH: If you are asking how can
you assess whether a drug that you are using
af fects the QIc when you take care of a patient and
you elimnate, for exanple, hypokal em a or other

i ssues, the answer is, in my opinion, that you
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can't very easily, can you, because you really need
al nost, like we discussed, a definitive trial that
is very large, that is very controlled, that has a
| ot of ECGs before drug and on the drug. 1In a
clinical setting, you don't really have that |uxury
because you hopefully may have an EKG before you
started the drug and you might do an EKG for

what ever reason on the drug, nmaybe, perhaps, to
look to see if there is an effect.

But, in an individual patient, that is
difficult to do. For exanple, in the oncol ogy
area, which is where this becones rel ative, perhaps
even in your area, when you have cytotoxic drugs
and you can't do a controlled trial--you can't give
it to normal volunteers and it is often difficult
to use placebo in oncology patients. There, you
have to do an outlier equival ent anal ysis.

That would be to see if there is a ngjor
change in the QIc duration. For exanple, 60
m | 1iseconds woul d suggest that you are seeing a
Qrc effect. |If your baseline was 400 and you are
now 460, that m ght be an effect. You woul d want
to sort of do a couple nore ECGs to see if that
doesn't go away quickly, within a few ninutes,

because it possibly could, if it is just
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variability.

So it is difficult, without doing a
definitive trial, to be certain. A 60-nillisecond
effect, a new 500-m |lisecond effect, would be what
you woul d be concerned about. So anything over
500, you woul d be very concerned or 60
m | 1iseconds, you mght consider a drug, would be
the best answer.

DR GULICK:  Yes?

DR. KOAEY: Can | just respond to the
ot her question about other antiviral drugs? Al nost
all the protease inhibitors do have an effect on
IKr. | don't think that we have--as Joel was
intimating, | don't think we have the kind of
clinical-trial data that would tell us how nuch of
that translates into a QrI-prolonging effect.

But | would be surprised if the other
protease inhibitors didn't have this effect based
on the relative potency of their effect on IKr. 1In
fact, the drug we are | ooking at today is probably
one of the weakest of the I Kr blockers within this
famly of agents

So | think it is probably a yes to your
quest i on.

DR. GULICK: Ckay. Thanks for that. Just
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to remind the conmittee, we are going to have lots
of time to get into this later. |1 will take one
| ast question fromDr. Wod.

DR. WOOD: | was just wondering if you
could comment on QT intervals in the pediatric
popul ation, if there are any changes
devel opment al | y?

DR. MORGANROTH: The pediatric popul ation,
in ny experience, has been obviously insufficiently
studied in general and particularly for the Qr
i ssues of drugs. | have seen two or three trials
attenpting to do this in pediatrics and | don't
have sufficient data to really give you any
generalizations or corments. But it is perfectly
reasonabl e and easy to do. O course, EKGs are
noni nvasi ve. You can do them

I think as nore pediatric trials are done
and nore intense concern about safety issues in
children are raised with this we will be able to
get the data. Right now, it is just an area that
has, in ny opinion, sufficient data to know how one
can translate adult findings into pediatrics. It
is assuned to be the sane.

DR GULICK: Thank you, Dr. Morganroth.

Just to rem nd everyone, we will have lots
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of time to go into nore details and Dr. Mrganroth
is on the commttee today so we can seek his advice
| ater.

Two additional menbers joined the table,
so please introduce yourselves and state your
affiliations. Dr. Sherman and Dr. Gol dberger

DR. SHERMAN: Ken Sherman, University of
Ci ncinnati .

DR. GOLDBERGER:  Mark Col dberger fromthe
Ofice of Drug Evaluation 1V at FDA

DR GULICK: Thank you

W will turn now to the sponsor
presentation from Bristol - Myers Squi bb

Sponsor Presentation - Bristol-Mers Squi bb

DR SIGAL: Good norning.

[Slide.]
My nane is Elliott Sigal. | am Head of
Devel opnent for Bristol-Mers Squibb. | would |ike

to thank the commttee for this opportunity to
describe our clinical studies on atazanavir.

In the early 80's, when physicians were
first seeing patients with what was | ater named
AIDS, | don't think they ever would have inagi ned
we woul d be here today discussing the chall enges

and opportunities that have arisen because of the
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1 chronic nature of H V therapy.

2 As patients live |longer, drug therapies

3 need to have new resistance patterns, better side-effect
4 profil es and dosing that supports extended

5 use. Because of these challenges, HV AIDS renuains
6 a di sease for which new and i nproved therapies are
7 i mportant.

8 [Slide.]

9 Atazanavir is a new addition to our

10 armanmentarium for the treatment of this disease and
11 for nmeeting these challenges. It has a distinct

12 resistance profile. Resistance is infrequent but,
13 as you will see, we have characterized a signature
14 nmut ati on that we believe has opportunity for

15 preserving future treatnent options.

16 Unl i ke ot her protease inhibitors,

17 atazanavir has far |less effect on chol esterol and
18 triglyceride levels. |Its favorable lipid profile
19 potentially reduces the need for concomtant

20 medi cines. Finally, atazanavir offers once-daily
21 dosi ng which reduces, inportantly, the pill burden
22 for these patients.

23 These attributes, along with an acceptabl e
24 safety tolerability profile and denonstrated

25 ef fi cacy, address what we see today as inportant
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medi cal needs. W designed atazanavir's
devel opment programto establish its ability to
neet these needs.

[Slide.]

A substantial clinical programwith over
2500 subj ects studied and 1500 patients treated
wi th atazanavir has demonstrated the efficacy and
safety of atazanavir. This program has studied a
wi de variety of H V-infected individuals including
treat ment - nai ve, treatmnent-experienced and
pedi atric patients.

St udi es have denonstrated efficacy
ext endi ng past two years. In addition to the Phase
Il and Phase Il trials, patients have received
atazanavir through an early-access program As you
heard, part of the process of bringing a nove
therapy into treatnent is the characterization of
its safety profile and to do so conprehensively.

As part of BMS's ongoing safety program
we have worked to exam ne any effects on cardiac
el ectrophysiology. |In addition, we have exani ned
and characterized the effects of bilirubin. W
have then worked extensively with the FDA and our
experts to deternine the inplications of these

resul ts.
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To further explore these findings today,
we have arranged to have available to you outside
experts to respond to any questions and suppl enents
to our company presentation. Qur |ist of experts
is on the followi ng two slides.

[Slide.]

They are available to you and prepared to
comment on specialty areas of HV resistance, lipid
levels in HYV infection, cardiac el ectrophysi ol ogy
i ssues.

[Slide.]

H V clinical paradigns and
hyper bi | i rubi nem a.

[Slide.]

Based on our program we are seeking an
indication for the treatment of H V in conbination
with other antiretroviral agents for the treatnent
of HHV infection. This indication has evolved
t hrough our discussions with the agency.

[Slide.]

The presentation of the clinical program
will begin with Dr. Steve Schnittman. Steve will
descri be the clinical-devel opment program and
clinical-trial results.

Because of the evolving norm as you

file:///A|/0513VIRA.TXT (46 of 339) [5/20/2003 3:57:11 PM]

46



file:///A)/O513VIRA.TXT

1 heard, to extensively characterize the

2 el ectrophysi ol ogy effects of all new cheni cal

3 entities, Dr. Jack Lawence, one of our

4 cardiol ogists, will speak to these issues. You
5 wll hear our conclusion that we think atazanavir
6 has no significant effect on QT interval.

7 Dr. Mchael Gordano will describe the
8 drug's effect on bilirubin and characterize its
9 lipid profile. | will then return to present a

10 brief summary of benefit/risk.

11 Dr. Schnittman?

12 Clinical Devel opnent Program and

13 Clinical Trial Results

14 DR. SCHNI TTMAN:  Thank you, Elliott, and

15 good norni ng everyone.

16 [Slide.]

17 My role today is to present the atazanavir
18 clinical-trial program and show how the program

19 supports the safe and efficaci ous use of atazanavir
20 in a diverse HV-infected patient popul ation.

21 First, the intrinsic properties of atazanavir will
22 be described including ADVE features, a summary of
23 drug-drug interactions, and early findings in the
24 program that gui ded dose sel ection for Phase |11

25 clinical trials.
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1 The bul k of the presentation will be
2 clinical-trial results. Study findings in the
3 antiretroviral treatnment-naive patient popul ation
4 wll be described including information regarding
5 overall viral susceptibility and the distinct
6 resistance profile for atazanavir that is energing.
7 Next, we will reviewthe data in
8 treat nent-experienced patients. These patients
9 face problens with energing H V resistance and
10 treatment-associ ated conorbidities, and we will be
11 presenting data fromtwo trials in diverse
12 experienced- pati ent popul ati ons.
13 Bef ore presenting the pivotal clinica
14 studies, let's briefly review the ADME whi ch
15 provided critical information to guide clinical-study design
16 and the drug-drug interaction profile
17 that is essential for the proper and safe use of

18 at azanavir.

19 [Slide.]

20 At azanavir is rapidly absorbed. Food
21 i ncreases atazanavir exposure and decreases the
22 intersubject variability. Therefore, atazanavir

23 shoul d be adm nistered with food. Atazanavir
24  protein binding of 86 percent is in the nid-range

25 for Pls. Atazanavir is primarily nmetabolized in
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1 the liver. It is a substrate and a noderate

2 i nhibitor of CYP3A4 with a Ki in the md-range of
3 Pl s.

4 Thus, atazanavir may have the potential to
5 alter the clearance of drugs that are netabolized
6 by CYP3A4. Furthernore, atazanavir nay have its

7 met abol i ¢ cl earance altered by drugs that have the
8 potential to inhibit or induce CPY3A4.

9 These characteristics of atazanavir

10 met abol i sm drove the drug-drug interaction program
11 and provi ded gui dance for the safe and efficacious
12 use of concomtantly adnmi nistered nedicines.

13 VWil e not metabolized by the enzyme,

14 atazanavir is also a conpetitive inhibitor of UGT
15 1A1, like indinavir, but quantitatively nore

16 significant. This inhibition of bilirubin

17 gl ucuroni dati on was a consideration in our dose

18 selection.

19 Finally, atazanavir is primarily

20 elimnated in the feces with miniml urinary

21  excretion and has an elinination half-life of about
22 seven hours.

23 [Slide.]

24 The drug-drug interaction profile for

25 atazanavir was evaluated in a series of clinical-
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1 phar macol ogy studies. The entire programis in

2 your briefing docunent in Appendix 1 beginning on

3 Page 214. But summari zed here are the conplete

4 recommendat i ons.

5 Thi s eval uation included drugs that are

6 commonly taken by H V-infected patients. No

7 modi fication in dosing for atazanavir or

8 coadni ni stered drug was noted in many cases. There
9 are certain drug-drug interactions that have

10 potentially inmportant PK or PD effects because of
11 CYP3A4 interactions.

12 These include drugs whose dosi ng shoul d be
13 nodi fied due to atazanavir's inhibition of CYP3A4
14 i ncludi ng saquinavir, clarithromycin, rifabutin,

15 diltiazem and oral contraceptives. Some of these
16 will be further described in the Special Topics

17 part of the presentation

18 O her drugs require atazanavir dosing

19 nodi ficati ons because of either CYP3A4 induction,
20 as seen with efavirenz, or with CYP3A4 inhibition
21 as seen with ritonavir. Finally, atazanavir shoul d
22 be separated in dosing frombuffer fornulation ddi
23 and, although not studied, this may be expected to
24 apply to antacids in general

25 [Slide.]
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To select the dose for the Phase I
studies in treatnent-naive patients, a conbination
of pharmacoki netic and pharmacodynani ¢ data was
anal yzed, integrated and assessed. This single
figure suns up our overall rationale for dose
selection. It displays the steady-state
concentration curve over a twenty-four hour dosing
period in the fed state for atazanavir at 400
mlligrans.

The Cmin or trough at the far end of the
curve is the PK parameter that best correlates with
antiviral activity of atazanavir, and this is true
for protease inhibitors as a class. For atazanavir
400 mlligrans once a day, the trough in patients
is a mean of about 150 nanograms per mi.

In addition, we provide the estimated
protei n-adjusted EC90s for atazanavir as a cluster
of dots. These data were deternined from 93
consecutive antiretroviral -nai ve subjects who were
random zed to this study. G ven the nedian
estimated protein-adjusted ECO0 of 14 nanograns per
m, the ratio of nean Cnin to adjusted ECO0 is in
excess of 10.

This provides a PK cushi on throughout the

dosing period for the range of virus
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susceptibilities encountered in a naive patient
popul ation. Oher PK and PD assessnents, as well
as safety and efficacy evaluations, in the |arge
dose-rangi ng Phase Il clinical studies 007 and 008
further support the dose selection of atazanavir
400 QD for treatnment-naive patients. This is
consistent with the accepted convention of HV

t herapeutics that one should pick the highest

tol erabl e dose

[Slide.]

Two weeks of atazanavir nonotherapy
denonstrated a dose-related nmean RNA decline. This
is consistent with hollowfiber in vitro nodeling
denonstrating the adequacy of doses of 400
mlligrams QD or greater

The Phase Il studies also dempnstrated a
nonl i near dose relationship to Crin with a |arge
increase in trough level from200 to 400 milligrans
and nmuch smaller increases in the trough with doses
above 400 milligrans. Inportantly, the Crins for
200 milligrams were inadequate relative to the
medi an EC90 in nai ve patients.

[Slide.]

El evations in bilirubin are dose-rel ated,

best correlate with Cmin and doses of 500 and 600
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53
1 mlligrams were associated with significantly
2 greater elevations in bilirubin of at l|east five
3 tines the upper limt of normal and did not appear
4 to offer additional efficacy.
5 [Slide.]
6 Confirmation of the efficacy of the 400-nilligram

7 dose of atazanavir as conpared to

8 nel finavir was denonstrated by the solid virol ogic
9 response over 48 weeks fromthe two | arge Phase |
10 studi es 007 and 008. The 400-nilligram once-daily
11 dose provided the best bal ance of maxi n zing

12 antiviral efficacy while minimzing the risk of

13 potential adverse events.

14 [Slide.]

15 Therefore, atazanavir 400 mlligrams was
16 chosen as the optinmal dose to be evaluated in Phase
17 Il studies in treatnment-naive patients. | wll

18 now provi de the results of Study 034, the pivota

19 Phase 111 study in antiretroviral -naive subjects.
20 [Slide.]
21 034 was an 810-subject, doubl e-blind,

22 doubl e-dunmmy active controlled multinational study
23 that random zed subjects to either atazanavir 400
24 once daily or efavirenz 600 once daily. Subjects

25 on both arms received zi dovudi ne plus 3TC BID as a
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fi xed- dose conbi nati on.

Pl ease note, nucl eosi de changes were not
permitted in the study. Efavirenz was the selected
comparator as it is the standard of care in
treatnment-naive patients.

[Slide.]

The baseline characteristics of the
subjects enrolled in Study 034 were well bal anced
overall. O interest, nore than one-third of the
subj ects enrolled were female. Two thirds were
non-white. The nedian HHV RNA was 4.9 logs with
over 40 percent of subjects having greater than
100, 000 copies H V RNA

O note, retention was high with 82
percent of subjects remaining on study through Week
48. The simlarity of virologic efficacy between
the atazanavir and efavirenz reginens is
dermonstrated in the next slide.

[Slide.]

The primary endpoint for the study was the
virol ogi c response through 48 weeks which is the
proportion of subjects bel ow 400 copies per m RNA
This is an intent-to-treat analysis, non-conpleters
equal failure, based on the npbst recent FDA-proposed

algorithmfor virologic response. The
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figure demonstrates that both treatment regi nens
are highly active.

[Slide.]

The primary analysis, virologic response,
bel ow 400 copi es through 48 weeks, atazanavir,
shown in green, was sinilar to the efavirenz
reginen and statistically noninferior. The
response rates were 70 percent and 64 percent
respectivel y.

For the secondary endpoint of virologic
response through 48 weeks for LOXO, the response
rates were 32 percent and 37 percent respectively
and they also net the criteria for simlarity.
These data denonstrate the durable efficacy of the
400-ni | ligram once-daily, dose of atazanavir in
antiretroviral -treatnment-naive patients relative to
a widely accepted standard of care.

Subpopul ati on anal yses for the principa
ef fi cacy paranmeters confirm consi stent between-treat nment
conpari sons based on gender, race, region
and H'V RNA [ evel. For subjects with baseline RNA
| ess than 100, 000, virologic responses were
conpar abl e between treatnent regi nens, as seen on
the left, and this conparability was al so seen for

treatment regi mens for subjects with baseline RNA
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1 greater than 100,000, seen on the right.

2 [Slide.]

3 In order to understand the devel opnent of
4 resistance in naive patients with virol ogic

5 failure, phenotypic and genotypic determ nations

6 were perforned by Virol ogi cs and LabCore

7 respectively. Sanples frompatients with protocol -defined
8 virologic failure in Study 034 and who had

9 viral | oads of greater than 1,000 copies per ni

10 wer e assayed.

11 Resi st ance devel ops infrequently in

12 atazanavir patients nmeeting the protocol definition
13 of virologic failure. Wrking down the colum, 26
14 of 69 atazanavir virologic-failure patients were

15 abl e to be pheno- and genotyped. O these 26, only
16 6 denonstrated decreased susceptibility to

17 atazanavir--i.e., greater than 2.5 tines the

18 control, EC50. Notably, all six of these isolates
19 had the 150L substitution

20 In addition, the only genotypic changes
21 consistently seen in isolates frompatients

22 experiencing virologic failure in antiretrovira

23 nai ve studi es has been the |50L substitution

24  Across the naive-patient studies, decreased

25 susceptibility to atazanavir occurs infrequently,
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bei ng observed in 2 percent of all subjects and
about 11 percent of atazanavir treatnment failures.

[Slide.]

In Pl treatment-naive subjects who devel op
virologic failure in Phase Il and Il studies, 23
on-study resistant isolates have been assessed and
all have the I50L signature mutation. Furthernore,
each of these I50L-containing isolates denonstrates
at azanavir-specific resistance with decreased vira
fitness and mai ntai ned or enhanced susceptibility
to all other PIs tested.

These features of the I50L genotype are
prom sing with respect to preserving the Pl class
and preserving future treatnent options.

[Slide.]

We al so | ooked at CD4 cell counts as a
mar ker for immunol ogic response in G34. CD4 cells
i ncrease substantially and throughout the study
duration. The mean increase at Wek 48 was 176
cells on the atazanavir-containing reginen, 160
cell's on the efavirenz-containing regi nen, each of
whi ch cont ai ned zDV 3TC

These data support the durable efficacy of
atazanavir 400 relative to a potent standard of

care.
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[Slide.]

The safety and tolerability of atazanavir
was al so carefully assessed. Adverse events seen
in the 034 study are presented in the slide and
denonstrate the overall safety and tolerability
profile of atazanavir. Rash and dizzi ness were
nmore conmon on the efavirenz regi nen whereas
jaundi ce and scleral icterus were nore frequent on
the atazanavir reginen. The jaundice and sclera
icterus were not associated with hepatotoxicity and
refl ected benign el evations in unconjugated
bi l'i rubin.

This will be addressed in detail by Dr.
G or dano.

[Slide.]

The ability of heart reginens to provide
durabl e efficacy and safety to patients is of
paranount inmportance. To this end, the atazanavir
program has continued | ong-term dosi ng and
moni toring of patients in order to provide this
i nformation.

One such study is the 008/ 044 Phase |
rollover. Subjects who were enrolled in the 008
dose-rangi ng study and who had successfully

completed the trial and were virologically stable
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1 were eligible to enter this extended dosing phase
2 and to continue in one of three arms, either

3 atazanavir 400 on the left, atazanavir 600 in the
4 m ddle, or switch fromnelfinavir to atazanavir 400
5 each in conbination with continued d4T/3TC

6 [Slide.]

7 The cohort of subjects on atazanavir 400
8 that enrolled in 044 received a nedian cunul ative
9 treatnment of about 109 weeks. The virologic

10 response was sustai ned and durable for subjects

11 treated with atazanavir 400, shown in green, 82

12 percent for LOQ 400, 50 percent for LOQ 50 and was
13 comparable to patients treated with atazanavir 600,
14 shown in blue. O note, virologic suppression was
15 mai nt ai ned for those who switched from nelfinavir
16 to atazanavir 400.

17 These | ong-term extension results support
18 the durabl e efficacy of atazanavir 400.

19 [Slide.]
20 These sane patients have al so denonstrated
21 conti nued i munol ogi ¢ responses over tinme. W
22 observed substantial CD4-count increases of about
23 350 cells for the atazanavir 400-m|ligramarm
24 beyond two years further supporting the sustained

25 ef ficacy of this dosing regi nen.
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1 We conclude fromstudies in antiretrovira

2 treatnment-nai ve subjects the foll ow ng.

3 [Slide.]
4 In a | arge adequate and well-controll ed
5 Phase 111 study, the 400-mlligram dose of

6 atazanavir has been shown to be safe and highly

7 efficaci ous over 48 weeks relative to the non-nuc
8 efavirenz. These findings are supported by those
9 in tw |arge Phase ||l studies in which atazanavir
10 was shown to be safe and as efficacious as the Pl
11 nel finavir.

12 Furthernore, the extended foll ow up of
13 patients in the Phase Il studies supports the

14 durabl e efficacy and safety beyond three years of
15 dosing with atazanavir 400. Resistance to

16 at azanavir devel ops infrequently in treatment-naive
17 patients and, when it does, the I50L signature

18 mut ati on consi stently appears which nmay preserve
19 future therapeutic options.

20 [Slide.]

21 In addition, and to be presented by Dr.
22 G ordano, atazanavir denobnstrates no increase in
23 chol esterol and triglycerides with | ess need for
24 |'i pi d-1 owering agents.

25 [Slide.]
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Havi ng denonstrated safety and efficacy in
antiretroviral -naive patients, let's turn our
attention to the experienced patients. We will
begin with the rationale for dose selection and
then the clinical data in support of the safety and
efficacy of atazanavir in these patients.

[Slide.]

Tr eat nent - experi enced patients are
het er ogeneous for several reasons. These patients
have been exposed to a variety of conbination
therapies and for varying periods of tinme. The
virus in these patients generally has decreased
antiretroviral susceptibility with a variety of
mut at i ons.

Several strategies were explored;
atazanavir, 400 mlligrams unboosted, atazanavir
boosted with ritonavir and atazanavir conbined with
a second PI with a nonoverl apping resistance
profile. In current clinical practice, nost Pls
are boosted with ritonavir in order to enhance PK

However, there are features of the
atazanavir profile that pronpted our |ooking at
unboosted atazanavir in experienced patients.

[Slide.]

The strategy for unboosted atazanavir 400
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1 in treatment-experienced patients who only failed a

2 single PI was based on the fact that atazanavir

3 susceptibility was maintained in 86 percent of

4 viral isolates resistant to one or two Pls. In

5 addition, we determned the 400-m | ligram once-daily dose
6 mean trough | evel of 150 was

7 significantly above the EC90s of many of these

8 experienced patient virus isolates.

9 Toget her, this information supported the
10 trial of an unboosted 400-m|ligram atazanavir dose
11 as a single PI for a Phase Il study in patients

12 who previously failed a single PI. This is the 043

13 st udy.
14 [Slide.]
15 Such patients were randoni zed to receive

16 ei ther atazanavir at 400 once daily unboosted or

17 | opi navir boosted with ritonavir tw ce daily.

18 Lopi navir/ritonavir was the sel ected conparator as
19 it is the standard of care in treatnent-experienced
20 patients.

21 Each of these dosing regi mens was conbi ned
22 with two nucs to which the patient was

23 phenotypically sensitive. O note, one-third of

24  the subjects selected DAT ddl and one-third of

25 subj ects sel ected abacavir plus a second nuc. 300
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subj ects were random zed and, as per the protocol-plan
primary analysis, and as per FDA agreenent,

the first 229 subjects are included as the | ead

cohort through 24 weeks while safety data is

included for all subjects.

For our purposes today, all efficacy
anal yses presented by us will reflect the |ead
cohort. W, in the FDA, have subsequently anal yzed
the safety and efficacy on all patients through 24
weeks and it is these latter analyses that will be
presented by the FDA today.

[Slide.]

Overall, the baseline characteristics for
the subjects enrolled in this study were well
bal anced. About 20 percent of subjects were
female. Mre than half were nonwhite.

Approxi mately 28 percent of subjects had a prior
Al DS- def i ni ng di agnosi s.

[Slide.]

Patients in 043 did have a noderate anount
of prior experience with antiretroviral agents.
This included prior history of 140-week nean
exposure to protease inhibitors, 180 weeks to nucs,
and 85 weeks to non-nuc RT inhibitors.

[Slide.]
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The patients prior Pl exposure is
reflected in this phenotypic sensitivity pattern
More than half the patients had decreased
susceptibility to nelfinavir. The majority were
fully susceptible to atazanavir and |opinavir, |1C50
less than 2.5 times control

[Slide.]

The H'V RNA nean change from basel i ne,
expressed as a tine-average difference, was a
coprimary endpoint in the 043 study. Over the
first few weeks, a very rapid RNA decline in both
treatnment arns of approximately 1.5 logs is noted.
That decline then stabilizes for unboosted
atazanavir while, in contrast, there is further RNA
decline on the boosted | opinavir/ritonavir arm

The difference between these regimens, in
terns of tine-average difference, was approxi nately
0.31 |l ogs through 24 weeks that favored
| opi navir/ritonavir and was significant.

It is not unexpected that the unboosted
atazanavir regi men was | ess efficacious than the
| opi navir/ritonavir boosted regimen. The reduction
frombaseline in HV RNA was substantial for
atazanavir. It is therefore inportant to determne

the contribution of the atazanavir conponent of the
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reginen to the reginmen's efficacy.

This was estimated by retrospective
conparison to results from studi es eval uati ng dual - nuc
regi nens.

[Slide.]

Five historical controls were identified
They were conducted in treatmnent-experienced
popul ations. They contai ned at | east one treatnent
group with only dual -nuc therapy and that reported
anal yses of RNA at baseline and Wek 24. Estimates
of the Week 24 RNA change from baseline for dual - nuc
treatnent arms ranged from-0.25 to -0.89 | og.

A combi ned estimate representing the dual - nuc
treatnent effect is -0.64 log with a tight 95
percent confidence interval seen in the top orange
bar .

In 043, the Wek 24 nean RNA change from
basel i ne for atazanavir conbi ned with dual - nuc
therapy was -1.73 log. Note that the atazanavir
confidence interval, shown in green, does not
overlap the confidence interval for the individua
or conbi ned estimtes for dual nucs.

We conclude that the atazanavir reginmen
has significantly greater RNA decline as conpared

with the dual -nuc therapy alone. Despite the
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i nherent biases of historical and cross-study
conparisons, the large difference observed between
atazanavir with two nucs and two nucs al one
overcones many of these limtations. Therefore,
atazanavir contributes to the efficacy in the
treat ment - experi enced popul ati on beyond what woul d
be expected wi th dual - nucs al one.

[Slide.]

Now | et us conpare the virol ogi c responses
for the unboosted atazanavir and the boosted
| opi navir/ritonavir arms based upon the proportion
of subjects below HV RNA [init of quantitation
whi ch was a secondary endpoint. Through 24 weeks,
antiviral efficacy was denonstrated for the boosted
| opi navir/ritonavir reginmen with 81 percent bel ow
LOQ 400 and 52 percent bel ow LOQ 50

Substantial efficacy was al so denonstrat ed
for the unboosted atazanavir reginen with 61
percent bel ow 400 LOQ and 41 percent bel ow LOQ 50.
It is not surprising that the boosted Pl perforned
better than a nonboosted PI. Wth efficacy of the
at azanavir 400 havi ng been denonstrated in the
experienced- pati ent popul ation, exploratory
anal yses were performed. Wile these exploratory

anal yses do not explain the differential efficacy
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observed between boosted and nonboosted Pls, they
do suggest phenotypic and genotypic paraneters at
baseline that may be predictive of a good virologic
response for atazanavir.

[Slide.]

Better virol ogic responses to atazanavir
were determned for the foll owi ng subgroups;
subj ects havi ng no denonstrabl e phenotypic
resistance to atazanavir--i.e., less than 2.5 | C50
control --and subj ects having been exposed to only
one prior Pl regardl ess of baseline nuc nutations.

As seen in this table, virol ogic response
rates for atazanavir in these subgroups were
enhanced up to 68 percent for LOQ 400. Therefore,
a clinician may conclude that atazanavir, at 400
m | 1igrams unboosted, would be nbst appropriate in
experienced patients with mninal evidence of
resistance, a patient profile that is commobnly seen
in early Pl failures.

[Slide.]

Wth respect to i mmunol ogi ¢ response,
significant inprovenent in CD4 cell counts were
seen and continued to rise over 24 weeks. The mean
i ncrease at Week 24 was 101 cells on the

at azanavir-contai ning regi men and 121 cells on the
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| opi navir/ritonavir-containing regimen. The
i mproved i nmunol ogi ¢ paraneters support the
ef ficacy contribution of atazanavir.

[Slide.]

It is inportant to note that the coprinmary
endpoint for the study was a conparison of the nean
percent change in fasting LDL chol esterol from
basel i ne between the two arns at 24 weeks. In this
figure, we see a notable rise in LDL chol esterol on
the lopinavir/ritonavir regimen with a decline on
the atazanavir reginen that was significantly
di fferent per-protocol-defined objective.

This is just one of multiple studies that
confirmthe unique lipid profile of atazanavir and
which will be expanded upon | ater

[Slide.]

Let's nove on to safety assessnents.
Adverse events seen in the 043 study are presented
here and denmonstrate the overall good safety and
tolerability of atazanavir in this popul ation
There was nore di arrhea and nausea on
| opi navir/ritonavir but nore jaundice on
atazanavir. The jaundice was not associated with
hepatotoxicity and refl ected benign elevations in

unconjugated bilirubin and will be addressed in
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1 detail by Dr. G ordano.

2 [Slide.]

3 We conclude fromthe 043 study that

4 at azanavir 400 has denonstrable safety and efficacy
5 in the treatnent-experienced popul ation. The

6 majority of patients are able to achieve LOQ 400

7 with the best responses seen in patients without

8 evi dence of phenotypic resistance to atazanavir

9 havi ng been exposed to only one prior Pl

10 irrespective of baseline nuc nutations.

11 A superior lipid profile was denonstrated
12 for atazanavir relative to |lopinavir/ritonavir.

13 Therefore, atazanavir efficacy was associated with
14 a substantial |ipid benefit and thus represents an
15 i mportant treatnent option for experienced

16 patients.

17 [Slide.]

18 As we have previously stated, the

19 experienced patient popul ation i s heterogeneous,
20 while we have identified where atazanavir has

21 substantial efficacy, we realize that the nore

22 hi ghly treatment-experienced popul ati on m ght

23 benefit fromalternative dosing approaches.

24 [Slide.]

25 This group of patients is characterized by
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ext ensive use of prior Pls and nucs with associ ated
geno- and phenotypic resistance. For these highly
experienced patients, BMS has eval uated two
different dosing strategies. One is the boosting
of atazanavir with ritonavir in order to provide a
nmore robust atazanavir PK profile.

The second is conbining atazanavir with
anot her Pl with nonoverl appi ng resi stance,
specifically saquinavir.

[Slide.]

We know patients with prior exposure to
Pls may require higher drug levels to suppress
vi rus because of decreased susceptibility to both
the PI and nuc conponents of HAART. In this
figure, the PK profile of atazanavir in healthy
vol unteers, given as a 300-nilligramonce-daily
dose in conbination with 100-mlligramonce-daily
dose of ritonavir is shown in blue and, for
illustrative purposes, it is conpared to a typica
concentration curve for atazanavir 400 once-daily,
al so in healthy volunteers, shown in green

In addition, we provide the estimated
protei n-adjusted EC90s for atazanavir as a cluster
of dots determined fromall subjects in the

multiple-treatment-failure 045, Note the broad
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range of reduced susceptibilities. Ritonavir
primarily slows the elimnation phase of
atazanavir. You see a substantial increase in
exposure, two- to three-fold, and a trough on the
order of 5- to 8-fold, with the boosted atazanavir.

In addition, there is a decline in
variability of drug concentrations in the presence
of ritonavir. Furthernore, the Crax which may be
expected to drive certain adverse events of drug
but not bilirubin elevations was very simlar for
at azanavir boosted and unboost ed.

In other PK studies, doses of atazanavir
and ritonavir greater than 300 and 100,
respectively, indicated a concern of increased
adverse effects due to higher peaks and troughs.
In fact, two studies in healthy volunteers have
denonstrated that atazanavir 300 conbined with
ritonavir 100 once daily provide an optinmal PK/ PD
and safety profile supporting its selection for a
Phase Il study in patients who failed nultiple
HAART regi nens, Study 045.

[Slide.]

In Study 045, patients were enrolled who
failed at |l east two HAART regi nens that included an

antiretroviral from each therapeutic class. These
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1 hi ghly treatment-experienced patients were

2 random zed anong three arns. For the first two

3 weeks, they maintained their nuc backbone and

4 replaced their Pl or NNRTI with one of the

5 foll owi ng; conbination of atazanavir 300 with

6 ritonavir 100 once daily on the left, conbination

7 of atazanavir 400 with saquinavir 1200 once daily

8 in the mddle, or lopinavir 400 with ritonavir 100
9 given BID on the right.

10 From Week 2 onward, the NNRTI backbone was
11 replaced with tenofovir 300 once daily plus a nuc
12 to which the patient denonstrated phenotypic

13 susceptibility.

14 The FDA has reviewed the interimanalysis
15 for efficacy that includes 106 of 358 subjects

16 through Week 16 and for safety on all subjects

17 through Wek 16. However, we will briefly provide
18 an updated anal ysis that includes the efficacy on
19 all subjects through 24 weeks, an anal ysis you al so
20 find within the briefing docunent.

21 For consistency, all future displays for
22 Study 045 will include the 24-week unrevi ewed dat a.
23 O interest, 35 percent of the subjects in 045 had
24 a prior AIDS diagnosis and these patients, indeed,

25 were heavily treatnment-experienced with about five-and-a-
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hal f years of prior antiretroviral use.

The relative efficacy of the various
dosing strategies is denonstrated on the next
sl i de.

[Slide.]

The H 'V RNA nean change from basel i ne
expressed as a tine-average difference is the
primary endpoint. All three reginens show simlar
rapid declines in RNA of about 1.25 |og over the
first two weeks during which time only the Pl was
switched. Through Week 24, there is approximately
1.52 1 og RNA decline in the atazanavir/saquinavir
arm 1.86 log decline in the atazanavir 300
ritonavir-boosted arm and 1.89 |log decline in the
| opi navir/ritonavir-boosted arm

In terms of the tine-average difference,
there were no significant differences in efficacy
bet ween atazanavir/ritonavir and
| opi navir/ritonavir regimens while
| opi navir/ritonavir reginen was nore efficacious
t han at azanavi r/ saqui navir.

[Slide.]

This table summari zes the virologic
response as the proportion of subjects with HV RNA

below limt of quantitation either 400 or 50. For

file:///A|/0513VIRA.TXT (73 of 339) [5/20/2003 3:57:11 PM]

73



file//IA[/0513VIRA.TXT
74
1 the treatment regimens at 24 weeks as intent-to-treat
2 anal yses, these data denpnstrate that the
3 atazanavir 300 ritonavir and |opinavir/ritonavir-containing
4 regi nens showed solid and conparabl e
5 ef ficacy through 24 weeks, 64 percent and
6 62 percent, respectively for LOQ 400.
7 This is in contrast to the
8 at azanavi r/ saqui navir arm whi ch had a substanti al
9 but | ower response rate of 44 percent. In
10 addition, the proportion of subjects with virologic
11 response rates for LOQ 50 was conparable for
12 atazanavir/ritonavir and |lopinavir/ritonavir
13 regi nens.
14 [Slide.]
15 The | ongitudi nal virol ogic response rates
16 over 24 weeks for the two boosted regi nens are
17 displayed in this figure as well for both the LOQ
18 400 and LOQ 50. These data confirmthe simlarity
19 of the atazanavir/ritonavir, shown in green and
20 | opi navir/ritonavir shown in orange to these highly
21 treat ment - experi enced subj ects.
22 Wth respect to immunol ogi c response, we
23 see substantial inprovenent in CD4 counts over the
24 24 weeks with a simlar rise of 83 and 90 cells on

25 atazanavir/ritonavir and |l opinavir/ritonavir arms.
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1 These were somewhat higher than the cell-count rise
2 on at azanavi r/ saqui navir.

3 These increases are highly substantial for
4 the treatnent-experienced patient popul ation and
5 are of the magnitude known to confer clinica

6 benefit. Safety assessnents in 045 denonstrated

7 that atazanavir has a safety and tolerability

8 profile in these highly treatnent-experienced

9 patients that is simlar to that seen in naive

10 patients.

11 [Slide.]

12 Wor ki ng across the colums, jaundice and
13 scleral icterus were observed for 6 percent and 3
14 percent of subjects respectively on the

15 atazanavir/ritonavir arm Atazanavir/saqui navir
16 subj ects experienced nore G intol erance, nausea
17 and vom ting, which contributed to the higher

18 discontinuation rate relative to the two other

19 arns.

20 In contract, the lopinavir/ritonavir arm
21 experienced predonmi nantly diarrhea as an adverse
22 event, 11 percent.

23 [Slide.]

24 W conclude fromthe 045 study in highly

25 treat ment - experienced patients that, through 24
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1 weeks in unreviewed data, atazanavir 300 boosted
2 with ritonavir denponstrates efficacy that is

3 conparable to lopinavir/ritonavir.

4  Atazanavir/ritonavir provides a good safety and

5 tolerability profile and the preference for a

6 ritonavir boosting strategy for atazanavir in

7 hi ghly experienced patients is becom ng clearer.
8 [Slide.]

9 We conclude fromthese pivotal and

10 supporting clinical studies that the efficacy of
11  atazanavir has been confirmed to be simlar to both
12 efavirenz and nelfinavir in treatnent-naive

13 patients at the 400-nmilligram once-daily dose.

14 Ext ended studies in naive patients denonstrated
15 durability of treatnent effect to at |east 108

16 weeks.

17 We have al so denponstrated the efficacy of
18 the 400-m | ligram dose in treatnent-experienced
19 patients. Resistance devel ops infrequently in
20 atazanavir-treated patients but, when atazanavir
21 resi stance does develop in naive and susceptible
22 experienced patients, one sees a unique signature
23 mut ati on, the I50L, which may preserve future
24  treatnment with Pls.

25 We have denonstrated that atazanavir is
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77
safe and well tolerated at the 400-m|ligram once-daily dose
in both treatnent-naive and experienced
patients.

Two points will be discussed in upconi ng
presentations. First, hyperbilirubinema and
jaundi ce are dose-rel ated adverse events that are
manageabl e and are not associated with
hepatotoxicity. Second, atazanavir has a
consistent, durable lipid profile that rmay provide
reduced cardi ovascul ar risk

Drug-drug interactions have been well
characterized including diverse antiretroviral
combi nations that have been shown to be safe and
ot her concomitant drugs for which PK/PD inpact have
been assessed. These latter interactions will be
further addressed by Dr. Lawence. Finally, early
data from 045 denonstrates the utility of ritonavir
boosti ng of atazanavir for treatnent-experienced
patients. Mre data will be forthconing from 045
and other studies to fully characterize atazanavir-boosting
strat egi es.

We will now turn to considerations that
arose during the atazanavir devel opnent program
These include cardi ac el ectrophysi ol ogy

eval uati ons, hyperbilirubinem a and the very
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positive and unique lipid profile of atazanavir.

Dr. Jack Lawrence will now present the
cardi ac- el ectrophysi ol ogy profile.

Car di ac El ectrophysi ol ogy Eval uati ons

DR LAWRENCE: Thank you, Steve.

[Slide.]

The devel opnent program for atazanavir
i ncl uded extensive assessnents of the potential for
atazanavir to affect cardiac el ectrophysi ol ogy.

[Slide.]

Qur assessnent included the follow ng
el ements. Preclinical studies suggesting that
at azanavir was conparable to other protease
inhibitors with respect to potential to prolong the
Qlc interval, and assessnents of QIc and PR
intervals in human studies including 8 studies in
254 heal thy vol unt eers.

There were also 5 clinical studies
including 1,037 H V-infected patients taking
atazanavir and 629 patients taking conparator
drugs.

These studies denonstrated that atazanavir
is conparable to other H'V drugs in terns of
clinical cardiac el ectrophysiol ogy.

[Slide.]

file:///A|/0513VIRA.TXT (78 of 339) [5/20/2003 3:57:11 PM]

78



file:///A)/O513VIRA.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

We have exani ned the el ectrophysi ol ogi ca
effects of atazanavir in several in vitro and in
vivo studies. W studied specific ion channels
that play inportant roles in cardiac conduction and
repol ari zation. HERG and Purkinje studies are
important for identifying drugs with the potentia
to cause clinical effects on the QI interval

At azanavir bl ocks sodi um and HERG
pot assi um channel s with 1C50s greater than 30
m cromol ar and bl ocks cal ci um channel s with an | C50
of about 10 mcronolar. To put these results into
perspective, these effects are nodest and all
protease inhibitors we tested bl ocked HERG or
prol onged action potential duration with in vitro
potency sinmilar to or greater than atazanavir.

In a 9-nmonth in vivo toxicology study in
dogs, and up to 7-fold the human exposure by AUC
there were no el ectrocardi ographi ¢ changes.

Al t hough we detected a weak in vitro signal, we saw
no QI changes in dogs or subsequently in human
st udi es.

[Slide.]

The 076 study was a doubl e-blind, placebo-
controll ed, crossover study designed to eval uate

the effects of atazanavir on the QIc and PR
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intervals. Seventy-two subjects received three
treatnents - placebo, 400 ng atazanavir and 800 ngy
atazanavir in a random zed sequence, each treat nent
for six days with at |east a 14-day washout period
bet ween treat ments.

Serial electrocardi ograns, 11 per 24
hours, were collected the day prior to dosing and
at steady-state on Day 6 of each treatnent period,
along with PK sanples on Day 6.

The primary endpoints for this study were
based on the QIc and PR intervals and their changes
from basel i ne on Day 6.

This study was the focus of our healthy
vol unt eer assessnent of QIc changes and i ncl uded
eval uations of heart rate and the PR interval.

As described by Dr. Mrganroth, the QI
interval is a marker for drug effects on cardi ac
repol ari zation. Because the QI interval varies
inversely with heart rate, a variety of heart rate
correction formul as have been devel oped. Bazett's
formula and Fridericia' s formula are the nost
wi dely used.

Consistent with the current FDA draft
gui dance on QIc, we were encouraged by the

Antiviral Division to analyze our QI data using
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Fridericia's formula in addition to anal yses we had
initially submtted using Bazett's fornula.

In the 076 study, we observed a 3 beat per
m nute nean increase in heart rate at the 400 ny
dose, and an 8 beat per mnute nmean increase in
heart rate at the 800 ng dose. Changes of this
magni t ude especially at the 800 ng dose have the
potential to result in overcorrection of QT
intervals to prolonged val ues of QIc using Bazett's
formula, but not using Fridericia s forml a.

Qur assessnent of QrIc included the nean
changes from baseline, the nunber of individua
subjects with prolonged QIc, and the concentration
dependence of QIc changes. We will review data
using both Fridericia' s and Bazett's formulas. Qur
initial analysis of the 076 study suggested a
subclinical signal for Bazett-corrected QT
prol ongati on.

[Slide.]

Usi ng Bazett's fornula, regression
anal yses suggested a snall concentration-dependent
ef fect of atazanavir on QIc. Looking at changes in
QIc using the average val ue, the naxi num val ue, or
the value at Tnax, the changes in nean QIc at 400

mg were smaller than placebo, and at 800 ng, were
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greater than placebo. No subject had a QIc greater
than 500 m|liseconds.

On pl acebo, one subject had a change in
QIc greater than 60 mlliseconds, and on 800 ng,
three subjects had a change greater than 60
mlliseconds, a potentially clinically inportant
| evel of change. Al four of these subjects had
time-matched increases in heart rate of 20 beats
per mnute or nore, suggesting that the tendency
for Bazett's fornula to overcorrect at increased
heart rates caused these to be fal se positive
el evati ons.

VWhen we perforned the sane anal yses using
Fridericia's formula, which is a nore appropriate
correction fornmula in subjects with altered heart
rates, we saw no effect of atazanavir on QTc.

[Slide.]

This is reflected in the scatterplot of
Qfc Fridericia versus the plasm concentration of
atazanavir for which regressi on anal yses showed no
concentration-dependent effect on QTc. The pl acebo
range of QIc at zero concentration enconpassed al
on-treatnment values of QIc, further suggesting a
| ack of atazanavir effect.

By the same measures of change in QIc
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descri bed on the previous slide, mean changes in
QIc at 400 ng and at 800 ng were | ess than pl acebo.
Furt hernmore, no subject had a QTc greater than 500
m | 1iseconds or a change greater than 60
m | liseconds.

We al so neasured QT intervals in four
studies with active conparators.

[Slide.]

The conparators were nelfinavir,
efavirenz, and lopinavir/ritonavir. These data
denonstrated a | ow frequency of prolonged QTcF
conparabl e for atazanavir and the conparators
There were no prolongations greater than 500
m | liseconds, no effect on gender was apparent.
Overall, atazanavir was conparable to other HV
drugs with respects to changes in QIc and had no
clinically significant effects on cardiac
repol ari zati on.

[Slide.]

In summary, there was no concentrati on-dependent
effect of atazanavir on QIcF. There were
no individual subjects with outlier values of QIcF,
and the frequencies of prolongation in QIc were
conpar abl e between atazanavir and conparat ors.

Overall, the data denpbnstrate that atazanavir has
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no clinically significant effect on Qrlc.

During the course of the eval uation of
potential effect on repolarization, we did observe
dose-dependent prol ongation of the PR interval

[Slide.]

The PR interval represents the conduction
time fromthe atriumto the ventricle. An AV bl ock
is a delay or an interruption of conduction that
can occur with different gradations.

First-degree AV bl ock, defined as an
increase in the PRinterval to greater than 200
mlliseconds, is really just conduction del ay
wi t hout block. It is alnpst always asynptomatic
and not acconpani ed by a change in heart rate.

Second- degree and third-degree AV bl ock
represent gradations of actual block of conduction
between the atriumand ventricle. The resulting
synptons are related to the slow beating rate of
the ventricl es.

Qur assessnent of PR included nean changes
from basel i ne, the nunber of individual subjects
with first- degree AV block or higher, and the
dose-dependence of PR changes. W found dose-dependent
increases in the PR interval anobunting to

first-degree AV bl ock.
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[Slide.]

In the 076 study, there was a dose-dependent
increase in the maxi mum PR interva
recorded at any time post-dosing including a nmean
change of 24 mlliseconds at the 400 ng dose, and a
mean change of 60 nmilliseconds at the 800 ng dose.

The frequency of first-degree AV bl ock was
al so dose dependent. At the 400 ng dose, PR
prol ongati on was nodest with 14 percent of subjects
devel oping first-degree AV block. At the 800 ng
dose, PR prolongati on was nore pronounced. More
than half the subjects had first-degree AV bl ock.
There were no el ectrocardi ograns with higher than
first-degree AV bl ock, and the el ectrocardi ographic

changes were asynptonati c.

We al so studied the PR interval in H V-infected

patients.

[Slide.]

In the clinical conparator studies
i nvol ving nel finavir, efavirenz, and
| opi navir/ritonavir, the frequency and nagnitude of
PR prol ongation was smaller than was observed in
heal thy volunteers, was not clinically significant,
and was generally conparable for atazanavir and the

conpar at or s.
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Approximately 3 to 10 percent of subjects
receiving each treatnent had first-degree AV bl ock
No subj ect had higher than first-degree AV bl ock.
One subj ect had overdosed on over 100 tabl ets of
atazanavir, devel oped first-degree AV block with a
bi fasci cul ar AV bl ock that resolved over tine.

In addition to our experience in clinica
trials, we also had safety experience in about
3,500 subjects in the early access program W
have recently seen junctional rhythms in two
patients taking verapam |, a CYP3A4 substrate with
concomitant atazanavir and ot her nedications.

One was on an additional 3A4 inhibitor
del avirdine. The patient was hospitalized with
shortness of breath and atazanavir and del avirdi ne
were discontinued. Two days later, in the continued
presence of verapam |, the patient suffered a
cardi ac arrest, was noted to have a sl ower
junctional rhythmat 30 to 40 beats per mnute, and
did not survive

The other patient presented with syncope
and a slow junctional rhythm approximtely two
weeks after started verapam | and atenol ol for
hypertensi on. Both of these drugs were

di scontinued with no interruption of atazanavir
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1 dosing, and the arrhythm a resol ved.
2 These two patients devel oped junctiona

3 rhythnms |ikely as a consequence of CYP3A4

4 i nhibition of verapanm | metabolism

5 [Slide.]

6 In summary, atazanavir had dose- dependent
7 effects on the PRinterval. Abnornalities in AV

8 conduction were limted to first-degree AV bl ock
9 with rare exceptions. There has been no second-degree or
10 third-degree AV bl ock.

11 The incidence of PR prol ongations was
12  conparabl e for atazanavir and comparators in the
13 clinical studies. dass labeling for protease

14 i nhi bitors reconmends cauti on when using

15 concomitant nedications with a narrow t herapeutic
16 i ndex that are netabolized by CYP3A4.

17 Consi stent with this | anguage, caution
18 shoul d be taken when atazanavir is coadninistered
19 with drugs known to prolong the PR interval that

20 are netabolized primarily by CYP3A4.

21 [Slide.]
22 Overall, to conclude, atazanavir has no
23 effect on the QIc interval. Atazanavir has

24  manageabl e effects on the PR interval that are

25 comparabl e to several other H V drugs.
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As with other protease inhibitors, caution
i s advi sed when atazanavir is admnistered with
drugs known to prolong the Qfc or PR interval that
are netabolized by CYP3AA4.

Now, Dr. G ordano will continue with two
ot her characteristics of atazanavir of specia
i nterest.

Characterization of Hyperbilirubinema

DR. G ORDANO Thank you

In the next two presentations, | wll
review data that relate to two speci al
consi derations, first, bilirubin, and then, second,
the unique lipid and netabolic profile that is
characteristic of atazanavir.

El evations in bilirubin were a | aboratory
abnormal ity observed early in the clinica
devel opment of atazanavir.

[Slide.]

Thr oughout the course of devel opnent, we
| earned that the elevations in bilirubin are
principally unconjugated, they are predom nantly
mld in grade, they are reversible with drug
interruption or with drug w thdrawal .

We al so know fromclinical trials that

approxi mately 50 percent of patients may expect to
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experience a Gade 1 or a Gade 2 elevation in
bilirubin and that approximately 5 percent may
expect to experience Gade 4 elevation in their
bilirubin. Again, these changes are reversible
with drug w thdrawal .

[Slide.]

In the next few mnutes, we will review
t he physi ol ogi ¢ nechani sns for bilirubin production
and netabolism and establish the nechani smfor
at azanavir-associ ated bilirubin el evations.

At azanavir, like the protease inhibitor
i ndinavir, inhibits the enzyne uridine
gl ucuronosyl transferase, UGI, and |ike the benign
inherited condition, Glbert's syndrone, leads to
i ncreases in unconjugated bilirubin wthout
hepatotoxicity.

I will then describe froma |arge nunber
of treated patients fromour clinical tria
dat abase the | aboratory abnormalities and the
clinical manifestations that relate to bilirubin.
Thi s description further dissociates bilirubin
el evati ons from hepat ot oxi ¢ processes.

Finally, we will reviewthe plans to
manage clinically relevant elevations in bilirubin

shoul d they occur in the clinic.
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I ncreases in unconjugated bilirubin can be
caused by disruption of any one of several steps in
bilirubin production and bilirubin netabolism

[Slide.]

The six principal ways in which this mght
occur are depicted in this schematic.

First, there can be increases in bilirubin
production through red cell henolysis or
i neffective hemat opoi esi s.

Second, there could be inpaired transport
at the extracellular level as a result of
alterations or interference in the binding of
bilirubin to al bum n.

Third and fourth, there can be disruptions
of bilirubin uptake by hepatocytes or disruption
within the intrahepatic transport of bilirubin.

Fifth, there can be inhibition of the
i ntrahepatic glucuronidation step of bilirubin.

This takes place prior to transport of bilirubin
into the canaliculi.

Si xth, there can be disruption or
i mpai rment of bilirubin export into the bile
canal i cul us.

BMS is conducted in conducted in

consultation with a nunber of experts in bilirubin
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met abol i sm a series of preclinical experiments and
clinical assessments that have established that

i nhibition of UGT 1Al is the mechani sm for
atazanavir's effect on bilirubin.

Hyperbi li rubinem a fromincreased
bili rubin production or other nechanisns for
el evations have been excl uded.

[Slide.]

In addition, the gene responsible for
regul ation of UGT activity is known and is the gene
responsible for the Glbert's syndrone. Genotype
anal ysis for this gene was conducted during a | arge
Phase Il program This assessment established that
bilirubin levels in patients varied directly with
their genotype. The genotype reflecting the
G lbert's syndrome resulted in the highest
bilirubin |evels.

The nmagni tude and extent of bilirubin
el evati ons have al so been extensively assessed and
characterized, and allow bilirubin elevations to be
further distinguished from hepatotoxic processes.

[Slide.]

This slide shows the total bilirubin and
direct bilirubin levels for greater than 600

pati ents who have received 400 ng of atazanavir.
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The increases in total bilirubin are small and
consi st alnobst entirely of unconjugated or indirect
bi I'i rubin.

As you can see, bilirubin elevations
increase early, typically by the first study visit,
and remai n stabl e throughout the course of
atazanavir treatment. Median total bilirubin
levels remain mldly elevated to between 1.2 and
1.6 ng/dl over the course of treatnent.

As you can see, there are a | arge nunber
of patients out to two years in this assessnent and
a fair nunber of patients out to alnbst three
years.

As is evident fromthis |ongitudina

graph, bilirubin levels renmained stable with long-term

atazanavir treatnent.

As described earlier by Dr. Schnittman,
ritonavir-boosted atazanavir increases both the
Cmin and the AUC

[Slide.]

Total bilirubin and direct bilirubin
| evel s fromtreatnent-experienced patients who
receive this reginen, that is, 300 ng of atazanavir
boosted by ritonavir, indicate that the nedian

total bilirubin increases are also small. The
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medi an total bilirubin increases ranged from1.8 to
2.0 mg/dl.

[Slide.]

The potential clinical manifestations of
el evated bilirubin has al so been assessed. This
assessnent included the frequency of G ade 4
bilirubin elevations, the potential clinical signs,
and the frequency of treatnent discontinuations.

Note on this slide that in treatnent-naive
patients, 6 percent experienced bilirubin
el evations that were greater than 5 times the upper
limt of normal. Jaundice and scleral icterus
occurred in approximately 11 percent of patients.
The jaundice and scleral icterus was generally mld
and rarely led to discontinuation of atazanavir.

In clinical trials of naive patients,
fewer than 1 percent of treated patients
di sconti nued atazanavir for hyperbilirubinena.

Next, let's turn to ritonavir-boosted
atazanavir in which the frequency of bilirubin
el evations and the clinical manifestations,
jaundice and icterus, were generally higher than
those observed in naive patients who received
unboost ed atazanavir although overall, the

frequency was | ess than anti ci pat ed.
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In clinical trials to date, no subjects in
the ritonavir-boosted atazanavir regi nen have
di sconti nued treatnent for hyperbilirubinem a.

We al so assessed concurrent G ade 3-4
el evations in transanm nases and G ade 3-4
el evations in bilirubin. W found no association
bet ween hyperbilirubinem a and el evations in
hepati c transam nases

[Slide.]

This 2 by 2 table shows the frequency of
G ade 3-4 elevations in ALT, and it was no
different for subjects with or without Grade 3-4
elevations in bilirubin. 1In both instances, the
frequency of ALT elevations was 4 to 5 percent.
This analysis reflects a conservative assessnment in
whi ch any el evation of bilirubin or ALT throughout
the course of the patient's treatnent was
consi der ed.

Sim !l ar assessnents have been conducted in

treat ment - experienced patients receiving ritonavir-boosted

atazanavir, and again dissociated Grade 3-4
el evations in transani nases frombilirubin
el evati ons.
Overall, in the atazanavir devel opnent

program the frequency of transam nase el evations
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1 were assessed and fall within the range observed
2 with ot her narketed protease inhibitors.
3 [Slide.]
4 Hepati c transam nases were assessed for
5 atazanavir in conparison to standard-of-care
6 reginens in Phase Ill trials and are depicted here.
7 In the 034 pivotal study in which atazanavir was
8 conpared to efavirenz, the rate of Gade 3-4
9 el evations in ALT was conparabl e between the
10 regi nens and ranged from3 to 4 percent.
11 I n treatnent-experienced patients
12 receiving ritonavir-boosted atazanavir, or
13 atazanavir with saquinavir, the rate of
14 transam nase el evations were again 3 to 4 percent
15 and conparable to lopinavir/ritonavir.
16 In the 034 study, the 6 percent rate for
17 atazanavir and the very low rate for
18 lopinavir/ritonavir were outliers to the genera
19 experi ence.
20 [Slide.]
21 Thi s devel opnent programincluded a | arge
22 nunber of subjects co-infected with hepatitis B and
23 C, ranging from12 to 20 percent and generally
24 reflective of what we are seeing in the H V-infected popul ation

25 Subject with co-infection did not
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1 experience bilirubin elevations nore frequently

2 than those who are not co-infected. In fact, in

3 general, their bilirubin I evels tended to be

4 sonewhat | ower than those who were not co-infected.
5 Wth regard to hepatic transam nases, in
6 general and as expected, subjects had baseline and
7 on-study ALT levels that were nore frequently

8 elevated if they were co-infected with hepatitis B
9 or C, however, and inportantly, anmpng co-infected
10 subj ect, the frequency of transam nase el evations
11 was sinilar between atazanavir and all conparator
12 regi mens.

13 [Slide.]

14 The frequency and nmagni tude of bilirubin
15 el evati ons have been thoroughly described and the
16 overall hepatic safety of atazanavir has been

17  established.

18 The avail abl e data di stinguished bilirubin
19 el evations from hepatotoxicity based upon the

20 bi ol ogi ¢ nechani sm and based upon an absence of

21 associ ation between bilirubin and el evated hepatic
22 transami nases.

23 Bilirubin el evations are principally

24 cosnetic in nature and are infrequently treatnent
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1 limting. There is no evidence for |ong-term

2 sequel ae. These results indicate that bilirubin

3 el evations do not represent a significant safety

4 concern for atazanavir.

5 [Slide.]

6 Nevertheless, BM5 is conmitted to

7 provi di ng physicians and patients with a

8 strai ghtforward managenent plan which incl udes

9 educational progranms built upon the prior

10 experience with the protease inhibitor indinavir.
11 Li ver function tests nonitoring beyond
12 what is done with standard of care is not

13 necessary.

14 Shoul d el evations in bilirubin occur that
15 are greater than 5 tinmes the upper limt of normal,
16 it is reconmended that alternative antiretrovira

17 t herapy be consi dered.

18 Characterization of Lipid Profile
19 [Slide.]
20 I will now nove to a characterization of

21 the potential treatment benefit of atazanavir's

22 unique lipid and netabolic profile and discuss this
23 in context of the Iipid and netabolic issues that
24 are commonly associated with ot her protease

25 i nhibitors and other antiretroviral agents.
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[Slide.]

The netabolic profile and problens with
current protease inhibitors are famliar ones. In
the next few mnutes, we will denonstrate
atazanavir's unique serumlipid profile both within
the Pl class and agai nst other conparators.

In addition, we will observe that the
favorable clinical inpact of this profile is
denonstrated as it reduces the need for |ipid-Iowering
t herapy when the accepted nationa
chol esterol education program goals are appli ed.

The data addressing the cardi ovascul ar
risk and event rate for individuals with HV who
are receiving HAART are still evolving,
neverthel ess, treatnent experts recomrend
managenent of hyperlipidem a and
hypertriglyceri dem a anong patients receiving HAART
that is based upon the NCEP thresholds and risk
assessnent.

We recogni ze that fat redistribution and
| i podystrophy are inportant, but not ones that can
be addressed currently by the atazanavir data. |Its
potential benefit will receive further attention
when | onger term data become avail abl e.

Current protease inhibitor treatment often
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results in cholesterol, triglyceride, and ot her
nmet abol i ¢ abnormalities.

[Slide.]

As seen here, a survey of the literature
of the six currently prescribed protease inhibitors
i ndi cates that cholesterol is increased from
basel i ne by roughly 30 percent and that
triglycerides are increased by roughly 30 to 50
percent and sonetines higher

These increases are |arge and arguably
important in and of thenselves, but have al so been
confirnmed by data that indicate that up to 30
percent of U S.-treated patients who received
protease inhibitors also carry the diagnosis of
hyper!i pi dem a.

In addition, information from managed care
dat abases indicate that a grow ng nunber of
patients who receive protease inhibitors also
receive statins, by the end of 2001, 18 percent.

Atazanavir's lipid profile, as we will see
shortly, differs considerably fromthis experience.

[Slide.]

We routinely conpared a panel of
chol esterol and triglyceride and other netabolic

measur enent s, atazanavir and conparator regi nens.
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Thi s included conparators of the protease
inhibitors nelfinavir, lopinavir/ritonavir, and
efavirenz. The presentation will focus on the
| ongi t udi nal conparisons of LDL chol esterol and
triglycerides.

LDL chol esterol from Study 034, depicted
on this slide, patients treated with 400 ng of
atazanavir in conbination with zidovudi ne and 3TC
showed no increase from baseline and LDL
chol est er ol

In contrast, the conparator efavirenz,
which is not as |ipogenic and sone protease
inhibitors, resulted in an 18 percent increase in
LDL chol esterol from baseline.

Simlarly, when one | ooked at the
comparative data for triglycerides, atazanavir
denonstrates the sane favorable profile. In Study
034, atazanavir resulted, in fact, in a 9 percent
decrease frombaseline in serumtriglycerides. 1In
contrast, efavirenz treatment resulted in
el evations of triglycerides of 23 percent.

In addition to these data fromthe 034
study, there are data fromtwo conparative Phase |
studi es that showed simlar chol esterol and

triglyceride benefits for atazanavir over the
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prot ease inhibitor nelfinavir.

[Slide.]

Earlier, Dr. Schnittman showed the
extended efficacy results for the 044 study in
whi ch atazanavir-treated subjects continued to
receive atazanavir in comnbination with stavudi ne
and | am vudi ne.

The LDL chol esterol results fromthis
study denonstrate the sane |ong-term benefit, that
is, over two years. LDL cholesterol ranged from
103 to 108 over this two-year period of tine.

[Slide.]

The nel finavir armwas truncated at Wek
60 on the previous arm because on that study,
patients on nelfinavir were allowed to switch to
atazanavir. The results of this switch are
di scussed on this slide.

As nentioned, |arge decreases in al
chol esterol and triglyceride values were observed
within four weeks and continued to 24 weeks after a
switch fromnelfinavir to atazanavir. The 24-week
changes are depicted on this slide.

These decreases in total cholesterol, LDL
chol esterol, non-HDL chol esterol, and triglycerides

reflected a return to baseline levels prior to
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institution or HAART therapy for this patient
popul ati on.

[Slide.]

At azanavir's potential for treatnent
benefit was further assessed by applying the NCEP
treatment goals. NCEP provides specific nmanagenent
gui dance for treatnment of el evated chol esterol and
triglycerides that is based upon cardiac risk
factors and based upon the established LDL and non- HDL
goal s.

Most antiretroviral -treated patients fit
into one of two NCEP categories either by having
two or nore cardiac risk factors or by having zero
to 1 cardiac risk factor. Therefore, we will use
the cutoffs of 130 and 160 as the rel evant
threshol ds for assessing the need for lipid
| owering intervention

When NCEP goal s are used, |arge
differences in the need for |ipid-lowering therapy
are identified between atazanavir and ot her
antiretroviral regimens.

[Slide.]

The extent to which naive patients net an
NCEP treatnent threshold on antiretroviral therapy

are depicted for subjects treated with atazanavir
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and efavirenz on this slide.

In the atazanavir armprior to treatnent,
12 percent of patients had an LDL chol estero
greater than 130, 2 percent had an LDL chol esterol
greater than 160. On atazanavir treatnment, there
was no change in the percent of patients who net
either of these NCEP goal s.

In contrast, there is roughly a doubling
in the percent of efavirenz-treated patients who
meet or exceed and NCEP treatment goal based upon
the 130 and 160 threshol d goal s.

[Slide.]

The data for treatnent-experienced
patients who underwent a single substitution of
atazanavir for nelfinavir are equally conpelling.
At study entry and after approximately 1.5 years of
nel finavir therapy, half overall had an LDL
chol esterol greater than 130. O these, 27 percent
had an LDL greater than 130, but |ess than 160, and
28 percent had an LDL chol esterol greater than 160.

Twenty-four weeks after a switch to
atazanavir, there was a 2- to 3-fold reduction in
the percentage of patients who net either of these
treatment threshol ds

Sim | ar assessment of patients neeting
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NCEP t hreshol ds have been performed for treatnent-
experienced patients on the 043 study in which
subj ects switched fromfailing reginmens to either
atazanavir or lopinavir/ritonavir.

First, look at the atazanavir-treated
subj ects. At baseline, 23 percent had LDL
chol esterols greater than 130, 6 percent had LDL
chol esterols greater than 160. After 24 weeks of
treatnent with atazanavir, only 7 percent had LDL
chol esterols greater than 130, and none had an LDL
chol esterol greater than 160.

In contrast, lopinavir/ritonavir treatnent
i ncreased or did not change the percentage of
patients who nmet the respective treatnent
t hr eshol ds.

[Slide.]

In summary, current clinical practice
recogni zes that achieving and maintaining favorabl e
lipid and netabolic profiles for individuals who
received protease inhibitors is inportant, but is
al so chal l enging. While hyperlipidem a my have
been of secondary concern when individuals with HV
had very limted |life expectancies, this is no
| onger true.

In the U S. and in many ot her pl aces,
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1 | ong-term management of HVis areality and
2 lifelong control is neasured in decades, and not in
3 mont hs and years.
4 In this regard, the managenent of
5 hyperlipidema with statins and other |ipid-lowering agents
6 is problematic for patients
7 receiving HAART. Statins further conplicate
8 al ready conpl ex regimens. They introduce the
9 possibility of added toxicity and intol erance, and
10 they conplicate al ready conpl ex drug-drug
11 i nteractions.
12 In addition, the data indicate that
13 statins and other lipid-lowering drugs frequently
14 to not result in achieving of the NCEP guidelines
15 or threshol ds when recipients are receiving
16 pr ot ease inhibitors.
17 [Slide.]
18 The data are strong that atazanavir offers
19 patients a potential treatment advantage. Lipid
20 and triglyceride levels are not increased,
21 chol esterol and triglyceride results are durable.
22 This is true even when atazanavir is conmbined with
23 a variety of nucl eosides and with protease
24 inhibitors despite the possibility that many of

25 these agents may al so contribute thenselves to
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1 increases in |lipids.
2 In sum atazanavir is a once-daily
3 protease inhibitor with favorable lipids, offers
4 patients unique treatment benefits. The need for
5 lipid-lowering treatnent is avoided in many
6 atazanavir-treated naive patients. The need for
7 lipid-lowering therapy is reduced when treatnent-experienced

8 patients are switched to atazanavir or

9 when they institute atazanavir in lieu of other
10 pr ot ease regi nens.

11 Finally, treatnent with atazanavir may
12 avoi d an unnecessary increase in cardi ovascul ar

13 ri sk factors.

14 Thank you
15 Overall Risk/Benefit and Concl usi ons
16 DR. SIGAL: We can now briefly summari ze

17 atazanavir in the context of the issues that have

18 been identified and the benefits that are

19 est abl i shed.

20 [Slide.]

21 The risks of treatnent with atazanavir are
22 wel | characterized. The mpjority of adverse events
23 are mld to nmoderate and do not result in

24 di scontinuations. Hyperbilirubinem a, as you have

25 heard, is well characterized, we believe manageabl e
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and simlar to the benign condition that is conmmon
in Glbert's syndronme, a genetic condition with
i nherently reduced UGT enzyne.

Furt hernore, atazanavir's nechani smfor
increasing bilirubinis simlar to that of at |east
one ot her nmenber of the protease inhibitor class
that is in broad clinical use

Finally, you have seen today an exanpl e of
extensive characterizati on of cardiac
el ect rophysi ol ogy effects of a new chenical entity,
and as | nentioned at the beginning, this is
becom ng the evolving normand in our studies we
have established no significant effect on QI
interval for atazanavir.

There is a well-characterized effect on
the PR interval for which we believe there is
appropri ate managenent.

[Slide.]

At azanavir is efficacious in the treatnent
of HV infection for both treatnent-naive and
treatnment-experienced patients. The effects, as
you have seen, are durable, with controlled studies
showi ng an efficacy past two years and patients
showi ng benefit for three and a half years.

The lipid profile supports |ong-term
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safety, reduces known cardi ovascul ar risk factors,
and the need for other medicines. Resistance is
lowin frequency and the I50L protease nutation may
offer clinical utility.

Lastly and inportantly, atazanavir has
once daily dosing.

In conclusion, this is a novel protease
i nhi bitor with advantages in nmanagi ng the evol ving
viral resistance and conorbidity spectrum anong H V
patients.

I would like to thank you for your
attention. Steve Schnittman and M chael G ordano
will now join nme to answer any clarifying questions
that you may have.

DR GULICK: Thanks, Drs. Sigal,

Schni ttman, Law ence, and G ordano.

We are actually going to postpone the
guestion and answer period until after the agency
presents, and then we will do a combined Q and A
for both groups.

DR SIGAL: Thank you.

DR. GULICK: VWich brings us to our break.

It is 10 after 10:00 and we will reconvene at
10: 25. Thanks.

[ Break. ]

file:///A]/0513VIRA.TXT (108 of 339) [5/20/2003 3:57:11 PM]

108



file:///A)/O513VIRA.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR. GULICK: So now let's proceed with the
FDA presentation. You will first hear from Dr.
Kendal | Mar cus.

FDA Presentati on

DR. MARCUS: Good norni ng.

[Slide.]

In today's presentation by the FDA, | will
first provide you with a brief review of clinical
trials submitted in support of atazanavir.

[Slide.]

Dr. Tom Hamrerstromwi || present his
review of the efficacy data for pivotal clinical
trials. Dr. Lisa Naeger will then provide a
sunmmary of the clinical virol ogy of atazanavir.
Finally, I will discuss key safety issues and
provide you with a brief summary of our concl usions
regarding the safety and efficacy of atazanavir.

[Slide.]

NDA 21-567 for atazanavir sulfate was
submitted to the FDA on Decenber 20th, 2002. The
proposed dosage is 400 ng, once daily, to be
adm ni stered as two, 200 ng capsules with food.

The proposed indication is for the treatnent of HV
i nfection.

[Slide.]
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Thi s NDA package includes two, Phase |
dose-finding studies. |In Study 007, atazanavir at
doses of 200, 400, and 500 ng were conpared to
nel finavir given at 750 ng TID. Each were given

wi th d4T and ddi

In Study 008, doses of 400 and 600 ng were

compared to nelfinavir at a dose of 1,250 ng BI D,
each given with d4T and 3TC

In these studies, patients were blinded
only to the dose of atazanavir.

[Slide.]

Phase |11 studies included Study 034, a
random zed, doubl e-blind, placebo-controlled,
mul ticenter study conparing atazanavir to
efavirenz, each with fixed dose Conbivir in
treat ment - nai ve subjects.

Study 043 is a random zed, open-|abel,
mul ticenter study conparing atazanavir to Kal etra,
each given with an optim zed NRTI background in
patients failing a Pl-based reginen.

[Slide.]

Study 045 is an open-1label study of highly

treat nent - experi enced subjects who had failed at
|l east two antiretroviral reginmens containing drugs

fromall three cl asses.
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In this study, a ritonavir-boosted dose of
atazanavir was conpared to atazanavir given in
conmbi nation with saquinavir and to Kaletra
Si xt een-week data on roughly 35 patients per
treatment armwere submitted with the initial NDA
Si xt een-week data for all subjects was subnitted as
a safety update about two nonths into the review.

As a result, efficacy data fromthis study
will not be used to nmake a regul atory decision on
this NDA.

[Slide.]

Gt her studies submitted with this NDA
i ncluded rollover studies for subjects conpleting
Phase Il studies.

Subj ects conpl eting Study 007 were
enrolled into Study 041. Subjects who had received
200, 400, or 500 ng of atazanavir were all given
400 ng of atazanavir in the rollover study, and
subj ects previously assigned to nelfinavir
continued to receive it.

Subj ects conpl eting Study 008 were
enrolled into Study 044. |In this study, patients
continued to receive their previously assigned dose
of atazanavir, however, nelfinavir-treated subjects

were switched to atazanavir 400 nyg.
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1 In addition to these studies, data was
2 submitted froma pediatric protocol, an early
3 access protocol, and several other smaller studies.
4 At this time, | would like to turn the
5 presentation over to Dr. Tom Hammer strom
6 DR. HAMVERSTROM  The applicant has
7 compl eted and subnitted for FDA review two Phase
8 Il trials and two Phase Il trials that are |arge
9 enough to contain useful efficacy results.
10 One of the Phase IIl trials, No. 34, and
11 both Phase Il trials, 7 and 8, involve ART-naive
12 subjects. Al three trials had percent with HV
13 RNA | evel s sustai ned bel ow 400 copies/m out to 48
14 weeks as primary endpoint, and TAD, the tine
15 average difference from baseline, also known as
16 BAVG or AAUCMB of |og H V RNA as secondary
17 endpoi nt ..
18 Trial 34 used efavirenz as control, Trials
19 7 and 8 used nelfinavir. Al the arnms in all three
20 trials had two NRTIs as background regi nen.
21 [Slide.]
22 One Phase 111 trial, No. 43, used ART-experienced

23 patients, specifically those failing at
24  least one prior Pl regimen. This trial used

25 Kaletra as a control with a background regi men of
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two NRTlIs. The primary endpoint was TAD at Wek 24
and the protocol specified secondary endpoi nt was
percent with H V RNA sustai ned bel ow 400 copi es.

[Slide.]

First, | will go over the results fromthe
three trials with ART-naive subjects.

[Slide.]

The primary findings on Trials 34, 7, and
8, on ART-native subjects, are sumrmarized on this
and succeeding slides. This slide shows the ITT
results with dropouts as failures for the percent
with HV RNA sustai ned bel ow 400 copies/m.

This is abbreviated frequently as TLVR
the time to loss of viral response, and you will
notice that atazanavir is equal or better than
efavirenz or nelfinavir in all three trials with
the percent successful for the six arns all the
range 60 to 69 percent at Week 48.

At worst, the atazanavir armwas with 95
confidence no nore than 1.5 percent worse than
efavirenz, no nore than 5 percent worse than
nelfinavir in one trial, and no nore than 13.8
percent worse than nelfinavir in the other trial
This trial with the | owest confidence linit is the

one with the snallest sanple size, therefore, the
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1 wi dest confidence intervals.
2 [Slide.]
3 Now, | would like to go over in nore
4 detail, the result in the single trial with ART-experienced

5 subj ect s.

6 [Slide.]

7 For Trial 43, the one reviewed trial with
8 ART- experi enced subjects, at Wek 24, atazanavir

9 was statistically significantly inferior to Kaletra
10 with respect to both endpoints, there and there.

11 It was, with 95 percent confidence, 8 to
12 30 percent worse with respect to percent of

13 subjects with viral load | ess than 400. It was,

14 with 95 percent confidence, 0.078 to 0.4 |og copies
15 worse than Kaletra with respect to TAD

16 I should remark here that the FDA anal ysis
17 used the full random zed dataset of 150 patients in
18 each arm The applicant has presented only the

19 first 229 subjects because that was the originally
20 i nt ended sanpl e size, however, by the tine the

21 computer files were nmade available to the FDA, all
22 300 subjects had conpl eted 24 weeks of observation,
23 so there is no reason not to include the |ast 71

24  patients in our analysis.

25 | should also nention a difference in the
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cal cul ation of percent bel ow quantitation. The
subj ects whose first nmeasurenment showed a rebound
to above 400 copies/m at Wek 24, and had not yet
reached their Wek 32 visit, are counted as
failures in our analysis, but they were counted as
successes in the applicant's anal ysis.

Thi s change of handling applies to both
arns, so it will have less effect on the difference
bet ween the arms when you conpare this difference
to the differences between the arms in the
applicant's slide.

The applicant attenpted in their protoco
to argue that 0.5 |l og copies was cl ose enough to an
active control reginen to constitute evidence of
superiority to placebo. This is a problematic
argunent based on a generally recogni zed cl ai mthat
the individual assay determi nations at closely
spaced tines on the sane subject have a standard
devi ati on of about 0.5 | og copi es.

This is, however, a neasure of assay
variability and should not be equated with mininum
clinically relevant difference.

[Slide.]

There are at |east two recogni zed net hods

for inferring differences between test drug and
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pl acebo in the absence of direct observation of
such differences in a single random zed trial
Neither nethod naturally is quite as convincing as
direct observation in a single trial

Method 1 is to add together differences
fromtwo or nore clinical trials, each sharing a
comon conparator drug. For exanple, add the
di fference between atazanavir and Kaletra from one
trial to the difference between Kal etra and pl acebo
froma second trial

Method 2 is to collect results froma
| arge nunber of representative clinical trials and
to conpare the observed endpoint and its confidence
interval for the atazanavir plus 2 NRTI arns in
Trial 43 with the sane observed endpoint for the
two drug and three drug arns in all the other
surveyed trials.

We have already used these nethods in a
coupl e of previous NDAs, which were not presented
to the committee, and we will probably expect these
or other neta-analysis nmethods in future active
control trials.

[Slide.]

This slide summarizes Method 1 for the

endpoi nt of percent bel ow 400 copi es at Wek 24.
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From Trial 43, one directly observes that the
atazanavir rate mnus the Kaletra rate is -19
percent. That happens to be actually 46.6 percent
m nus 65.3 percent. The round-off is conducted
after the subtraction. The standard error was 5.73
percent.

From Trial 863, in the Kaletra NDA, one
directly observes that the Kaletra rate m nus the
nelfinavir rate was 8 percent, 79 percent minus 71
percent, with a standard error of 3.36 percent.

Finally, fromTrial 511 in the nelfinavir
NDA, one directly observes that the nelfinavir rate
m nus the placebo rate was 60 percent, 67 percent
mnus 7 percent, with a standard error of 5.37
percent.

Addi ng these three differences in the
rates together, one infers that the atazanavir rate
m nus the placebo rate woul d have been -19 percent
plus 8 percent, plus 60 percent, or 49 percent,
with a standard error of 8.54 percent. Standard
errors are not added directly, but I will skip the
exact technical mathematics as to how one combi nes
those three standard errors to get that.

As nmentioned above, this is not as

convincing as direct comparison. Three stages are
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needed to reach pl acebo, each adding nore
uncertainty beyond that in the standard error
Trial 43, for exanple, used ART-experienced
patients, the other two trials used patients who
were either ART-naive or had |limted experience.

The two drug backgrounds anong the three
trials, as well, differed, as well as did the
baseline | evels of HV RNA and CD4 count.
Nonet hel ess, there is a sizable inputed difference
showi ng superiority of atazanavir over placebo, 49
percent .

[Slide.]

This slide shows a simlar conmputation but
using Trial 888, the other trial in the Kaletra
NDA. This analysis has the virtue of the Trial
888, al so used ART-experienced patients, so it is
nmore directly conparable to Trial 43 than is Tria
863.

Agai n, the atazanavir rate mnus the
Kaletra rate is directly observed to be -19

percent. The directly observed difference between

118

the Kaletra rate and the rate for an investigator-sel ected

Pl, not a placebo, was 24 percent, with a
standard error of 5.69 percent.

Addi ng these two differences together, one
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1 infers that the atazanavir rate mnus the rate for
2 a selected PI would be 5 percent, that is, superior
3 i mputed to atazanavir, but with a standard error of
4 8. 07 percent.
5 This doesn't get one directly to the
6 atazanavir rate mnus placebo rate w thout
7 reference to a large nunber of trials in the NDAs
8 for all the selected Pls, so that step has been
9 onitted in this conputation
10 [Slide.]
11 We can summari ze the results fromthe two
12 previous slides as follows. Wth respect to
13 percent bel ow 400 copi es at Wek 24, atazanavir is,
14 with 95 percent confidence, directly observed to be
15 between 7.9 percent and 30 percent worse than
16 Kaletra. It can be inputed to be between 10.8
17 percent worse and 21 percent better than in
18 i nvestigator-selected PI
19 Now, if one were to discount, to conduct a
20 sensitivity analysis to reflect the added
21 uncertainty due to pooling data across trials that
22 are not directly conparable, one could do that by
23 increasing the standard error by a factor of, say,
24 1.1, and discounting the estimated difference by a

25 factor of 0.09.
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If one does that, one gets still an
i mputed superiority of atazanavir over selected P
of 4.5 percent and a 95 percent interval inputed to
be between 12.3 percent worse than the selected P
and 23 percent better than the selected PI

Finally, one gets that atazanavir had an
i mputed 95 percent confidence interval of anywhere
bet ween 32 percent better and 66 percent better
than placebo. No sensitivity analysis conparable
to this slide was conducted for the placebo thing
because it is clear that only a very extravagant
di scounting of this effect and inflation of the
i mputed standard error would make this | ower bound
equal to zero

[Slide.]

This slide graphically presents the
conparison of a nunber of trials in the current and
previous NDAs for percent of subjects with vira
| oad | ess than 400 or 500 copies while on either
two-drug or three-drug regi nens.

For each arm we have plotted the observed
rate and the 95 percent confidence intervals. The
rates are marked on the horizontal axis, and the
vertical axis just shows the different trials.

The orange interval at the top, marked
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1 with triangles, shows the rate for atazanavir in
2 Trial 43. Wirking down the graph, the light blue
3 intervals, marked with di anonds, correspond to
4 three drug control arns from vari ous NDAs.
5 The beige intervals, marked by plus signs,
6 correspond to two drug control arnms from vari ous
7 NDAs. One will notice that all but one of these
8 are lower than the atazanavir interval, and do not
9 overlap it.
10 The one exception, this one, corresponded
11 to atrial with results collected at Wek 16, not
12 Week 24, and one ni ght reasonably conjecture that
13 had these subjects been foll owed an extra eight
14  weeks, this interval would have shifted downward
15 The yellow intervals, marked by squares,
16 down here, correspond to three drug arns with
17 eventual |y approved test drugs. The atazanavir
18 interval clearly allies with the three drug
19 intervals and to the right in the superior
20 direction than any of the two drug arns.
21 [Slide.]
22 The ot her endpoint used in this trial, and
23 the one specified in the protocol was TAD, the tine
24 average difference frombaseline in log HV RNA

25 The FDA recommended agai nst this endpoint at the
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protocol stage mainly because it suffers fromnore
m ssing data problens than does percent BLQ

There is fairly convincing evidence that
subj ects quickly rebound to above quantitation once
they discontinue ART use, so counting discontinued
subjects as failures is a highly plausible solution
to the missing data problemw th percent BLQ

TAD does not lend itself to such easy
solutions. Two possible solutions are to repl ace
the m ssing data by LOCF, the | ast observation
carried forward. This is an idea derived from
outside the HV research area. The other nmethod is
to replace mssing data by baseline, a solution
which is nore supported by data fromtrials where
subj ects were foll owed beyond drug di scontinuation
wi t hout starting a new therapy.

[Slide.]

This slide shows the indirect estimation
of atazanavir TAD m nus placebo TAD using the sane
three trials as with percent below 400. From Tria
43, one directly observes that the atazanavir TAD
m nus the Kaletra TAD was 0.26 with a standard
error of 0.093.

| should also mention that in these

comput ations, the FDA used m ssing data repl aced by
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basel i ne.

From Trial 863, in the Kaletra NDA, one
directly observes that the Kaletra TAD ninus the
atazanavir TAD was 0.003 with a standard error of
0.057. From Trial 511 in the nelfinavir NDA one
directly observes that the nelfinavir TAD nminus the
pl acebo TAD was negative 0.37 with a standard error
of 0.083.

I need to remind you that with this
endpoi nt, negative nunbers are good and positive
nunmbers are bad, so the 0.26 here, that is a
superiority for Kaletra over atazanavir. The 0.003
is essentially a tie. The negative 0.37 is a
superiority for nelfinavir over placebo.

When one adds these three differences
toget her, you get an observed inmputed difference of
negative 0.107, and that is an inputed superiority
for atazanavir over placebo, but with an inputed
standard error of 0.137.

[Slide.]

This slide presents a sinilar conputation,
but using Trial 888, the trial in the Kaletra NDA
whi ch used experienced patients. The conputation
begins as in the previous slide with atazanavir TAD

m nus Kal etra TAD equals 0.26. The directly
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observed difference between the Kaletra TAD and the
TAD for an investigator-selected PI was negative
0.104--that is a superiority for Kaletra--with a
directly observed standard error of 0.078.

Addi ng these two differences together, one
infers the atazanavir TAD minus the TAD for a
selected PI to be 0.156. That is inputed
superiority for the investigator-selected PI, with
an inputed standard error of 0.121.

In other words, since the Kaletra TAD was
0.2X |l og copies better than atazanavir, but only
0. 104 | og copies better than the selected PI, the
imputation is that atazanavir had an inferior TAD
by 0.156 |l og copies to the selected PI

[Slide.]

W can sunmarize the results from TAD as
follows. Atazanavir is, with 95 percent confidence,
bet ween 0.078 and 0.44 | og copi es worse than
Kaletra. It can be inputed to be 0.156 | og copies
worse than a selected Pl and with approximate 95
percent confidence between 0.081 | og copies better
and 0.393 | og copies worse than the selected PI.

By the approxinmate in the 95 percent, | am
referring to the added uncertainty due from pooling

across different trials.

file:///A|/0513VIRA.TXT (124 of 339) [5/20/2003 3:57:12 PM]

124



file:///A)/O513VIRA.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

It can be inmputed to be 0.107 | og copies
better than placebo, but m ght credi bly be anywhere
bet ween 0. 376 | og copies better and 0.162 | og
copi es worse than pl acebo.

Even without perfornming a sensitivity
analysis to widen the confidence intervals to
adjust for the extra uncertainty of inconparable
trial popul ations, one does not conclude that TAD
showed atazanavir to be superior to placebo.

[Slide.]

This slide shows the results of Method 2,
conparing the 95 percent confidence intervals for
TAD of log H'V RNA for a nunber of two-drug and
three-drug arns fromother NDAs. There are fewer
trials than the last time we saw a slide like this
because this endpoint has been used | ess frequently
than percent bel ow quantitation

Again, for each armwe have the observed
TAD and the 95 confidence intervals plotted on the
hori zontal axis, and the vertical axis just shows
different trials.

Again, the orange interval at the top
marked with triangles, shows the TAD for atazanavir
in Trial 43. The light blue intervals, marked with

di anonds, correspond to three drug control arns
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from various NDAs.

The beige intervals, marked with plus
signs, correspond to two drug control arns from
various NDAs. The yellow intervals, nmarked by
squares, correspond to three drug arns with
eventual |y approved test drugs. Renenber, with
this endpoint, intervals further to the left, nore
negative, are better. This is where you want to be
down here. This is bad up here.

Wth respect to this endpoint, the
atazanavir interval |ooks clearly inferior to nost
of the three drug intervals with two noticeabl e
exceptions and conparable to at |east half of the
two drug arns.

The two exceptions, however, this one and
this one, are the three drug intervals, the contro
and Kaletra arns from Trial 888, which is a trial
with experienced patients. These two results nmight
be taken to suggest that TAD is closer to zero for
experienced subj ects.

[Slide.]

In summary, atazanavir, at the indicated
dose, has been conpared to active controls when
added to a two drug background in three trials with

ART-nai ve subjects. Wth respect to percent of
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subjects with HHV RNA | ess than 400 at Week 48, it
was estimated to be equal or better than efavirenz
or nelfinavir in all three trials, and with 95
percent confidence, no nore than 5 percent worse
than the controls in tw out of three trials.

One should note that we did, but did not
present, the sane kind of analyses perforned for
Trial 43 linking nelfinavir or efavirenz to placebo
for these trials, and concluded that the narrow
confidence intervals or the difference between
atazanavir and nelfinavir or efavirenz translate
into credi ble inputations of superiority of
atazanavir to pl acebo.

[Slide.]

Wth respect to TAD of log H V RNA at Wek

48, although we didn't present these results in
detail, it was better than or equal to efavirenz or
nelfinavir in two out of three trials, and in all
trials, it was with 95 confidence, no nore than
0.28 | og copies worse than the control

[Slide.]

127

In one trial out to 24 weeks with ART-experienced

patients, it was statistically
significantly worse than Kaletra with respect to

bot h percent bel ow 400 and TAD. |ndirect
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i mput ati ons of the difference between atazanavir
and pl acebo gave results in which one endpoint,
whi ch the FDA regards as primary, percent bel ow
400, appeared to denonstrate efficacy, and the
second gave anbi guous results.

[Slide.]

Wth respect to percent bel ow 400 at Week
24, which was the FDA recomrended prinmary endpoint,
it was indirectly inferred to be at |east 33
percent better than placebo and no nore than 10 to
12 percent worse than a physician-sel ected Pl.

Conpared to other arns in other NDAs
receiving two or three active drug, atazanavir, in
this ART-experienced trial, |ooked to have a better
rate than any two drug armand a rate conparable to
nmost ot her three drug arnmns.

[Slide.]

Wth respect to TAD, an endpoint with
undesi rabl e m ssing data problens and consi dered
secondary by the FDA reviewer, one could indirectly
infer no nore than that atazanavir was 0.16 | og
copi es was, at worst, no nore than 0.16 | og copies
wor se t han pl acebo.

Conpared to other arns in other NDAs

receiving two or three active drugs, atazanavir in
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1 this ART-experienced trial |ooked to have a rate
2 conparable to many other two drug arns and inferior
3 to nost three drug arns with two inportant
4 exceptions, which happen to have cone from ART-experi enced

5 subj ect s.

6 I will now turn the podium over to Dr.
7 Naeger, who will give the resistance data.
8 DR. NAEGER. Good norni ng.
9 [Slide.]
10 I will be discussing the atazanavir

11 resi stance devel opnment. The focus of this

12 di scussion is that there are different resistant
13 pat hways for atazanavir. Atazanavir has a unique
14 pat hway in treatnent-naive patients with

15 devel opnment of a key nmutation, however, in

16 treat ment - experienced patients, atazanavir foll ows
17 a conmon protease inhibitor resistance pathway with
18 t he devel opnent of nutations seen with other

19 pr ot ease inhibitors.

20 [Slide.]

21 To assess the potential for atazanavir
22 resi stance devel opnent and to identify am no acids
23 associ ated with atazanavir resistance, the

24 applicant utilized in vitro selection.

25 Three H V strains were passaged at
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i ncreasing concentrations of atazanavir, and
resistant viruses were selected at four to five
mont hs. These resistant viruses exhibited 93- to
183-fol d changes in atazanavir resistance, which is
a change in the 1 C50 conpared to reference strain.

The key ami no acid changes are highlighted
for each of the three resistant viruses - a
met hi oni ne at position 46, which changed to
i soleucine or MA6l. |In addition, there was an
A71V, 184V, N88S, and in another strain there was a
uni que nutation 150L, which is different fromthe
anprenavir-associ ated nutation |50V.

Thi s denmonstrates that there are different
possi bl e pathways for atazanavir resistance. One
pat hway contains and |84V nutation, which is
associated with resistance to other protease
i nhi bitors, and another pathway contains the unique
mut ation | 50L.

[Slide.]

The applicant has provided evi dence that
at azanavir resistance corresponds to the 150L and
A71V mut ations by constructing reconbi nant viruses
fromeight clinical isolates. These viruses show
2- to 17-fold changes in IC50 for atazanavir

compared to a reference strain.
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[Slide.]

I nportantly, reconbinant viruses
containing the 150L nutation either with or w thout
the A71V mutation remai ns susceptible to other
protease inhibitors. This suggests that treatnent-naive
patients that develop the I50L nutation in
their virus would still have other treatnent
options.

Anot her interesting finding is that the
I 50L nutation results in replication-inpaired
viruses. The addition of the A71V nutation
restores sone viability to the virus and suggests
that this is a compensatory mutation.

[Slide.]

Now, turning to atazanavir clinica
resistance, | will present the analyses in three
parts starting with the nutati ons associated with

at azanavir resistance from both treatnent-naive

studi es 007, 008, and 034, and al so treatmnent-experienced

trial 009 and 043. CQur anal yses does
not include Study 045.

This is using evaluable clinical isolates
frompatients who were on atazanavir treatnent and
experienced virologic failure.

Next, will be a baseline phenotypic and
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genotypi ¢ anal yses, and then finally, an
exam nation of cross-resistance with atazanavir and
ot her protease inhibitors.

[Slide.]

There were 160 eval uabl e isolates from
patients on atazanavir regi mens who experienced
virologic failure. Fifty isolates, or 31 percent,
were atazanavir resistant, which is defined as
greater than 2.5-fold change in the 1 C50 for
at azanavir conparator reference.

I would Iike to point out that four of
these 50 isolates were fromthe rollover study 041
and 044, and devel oped the I50L nutation on
atazanavir treatnent

There were 93 eval uable isolates fromthe
naive trials, 15 percent, or 14 isol ates, were
atazanavir resistant with a nmedian fold change of
8.7. The percentage of atazanavir resistance goes
up in treatment-experienced trials, whereas, 63

eval uabl e isolates from Trial 009 and 043, 51

percent were atazanavir resistant with a nedian 11-fold

change in atazanavir resistance.

[Slide.]

As | said, there were 14 atazanavir-resistant

clinical isolates fromthe treatnent-naive studies.
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of these devel oped the 150L

nmut ati on, so al nobst 80 percent. They had a nedi an
9-fold change in atazanavir resistance, and 7 of
the 11 al so devel oped the A71V mutation

The devel opnent of the I150L nutation
ranged from2 to 80 weeks, averaging 40 weeks.

[Slide.]

An exam nation of the clinical isolates
t hat devel oped the I50L nutation shows an al nost
11-fol d change from baseline for atazanavir. The
fold change from baseline for other protease
inhibitors is less than 1, indicating increased
susceptibility to other protease inhibitors. This
suggests that the I150L nutation will renain
susceptible to other protease inhibitors.

[Slide.]

There were 32 isolates that were
atazanavir resistant and virologic failures from
the treatment-experienced trials; 21 were on the
400 ng atazanavir treatnent. The nutations that
devel oped i ncluded an A71V or T, an |84V, and an
N88S or D. As you recall, all these nutations were
selected in the in vitro selection experinents.

[Slide.]

There were 11 clinical isolates on
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concomitant atazanavir/saquinavir treatnment.
Again, the nutations that devel oped include |84V,
A71V or T, L9OM and M46l. These mutations were
often seen in conbi nation

It is not surprising that no 150L
devel oped because of the conconitant saquinavir
sel ection pressure here.

[Slide.]

These 32 atazanavir-resistant isolates

that were virologic failures show a median 11-fold

134

change in atazanavir susceptibility. The cross-resistance

of these isolates show that 37 percent
and 47 percent were al so resistant to anprenavir
and | opi navir respectively with nedian fold changes
in atazanavir susceptibility of 1.7 and 2.0,
however, over 80 percent of these isolates were
resistant to saquinavir, ritonavir, indinavir, and
100 percent were resistant to nelfinavir with
medi an fold changes in atazanavir susceptibility
ranging fromb5 to 28. So, these atazanavir-resistant
i sol ates are cross-resistant.

[Slide.]

Now turning to baseline analysis.

[Slide.]

The basel i ne phenotypic anal ysis of the
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treatment-experienced trial 009 and 043 show t hat
56 percent of the isolates were resistant to at

| east protease inhibitor at baseline; 74 percent
were resistant to at | east one NRTI at baseline,
and 20 percent resistant to at |east one NRTI at
baseline, so it is a fairly treatnent-experienced
patient popul ation entering these two trials.

[Slide.]

Twenty-four percent of the isolates from
these two trials showed atazanavir resistance at
basel i ne.

[Slide.]

Exam ni ng the cross-resi stance to other
protease inhibitors at baseline, if the isolates
were resistant to atazanavir at baseline, 100
percent were also resistant to nelfinavir. About
50 percent were resistant to indinavir and
| opi navir, and greater than 50 percent were
resistant to ritonavir and saquinavir.

[Slide.]

Now, | ooking at the response based on

basel i ne genotype or the nutations that were

present at baseline showed that if the isolates had

an 184V nmutation at baseline, over 90 percent

failed if they were on atazanavir treatnent
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1 compared to other comparative treatnent.
2 If they had an L90M at baseline, 74
3 percent failed conpared to 43 percent. Wth an
4  A71V nutation at baseline, 62 percent failed on
5 atazanavir treatnment conpared to 33 percent. Wth
6 a change at N88, 56 percent failed on atazanavir
7 compared to 18 percent on other treatnents, and
8 with an MA6l at baseline, 68 percent failed
9 conpared to 46 percent.
10 Thi s suggests that if the virus has any of
11 the nmutations at baseline, response to atazanavir
12 treatment mght not be as effective as other

13 treatnents

14 [Slide.]

15 Turning to cross-resistance.

16 [Slide.]

17 First, cross-resistance by phenotype. O

18 the atazanavir-resistant isolates--again, thisis
19 usi ng basel i ne phenotypic data fromall studies--of
20 the atazanavir-resistant isolates, 100 percent were
21 resistant to nelfinavir, and there is a high cross-
22 resistance to other protease inhibitors, with

23 anprenavir having the | owest percent of 51 percent.
24 I sol ates that were resistant to other

25 protease inhibitors showed a high cross-resistance
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1 with atazanavir with 61 percent to 95 percent of

2 the isolates resistant to atazanavir.

3 [Slide.]

4 Cross-resi stance by genotype. 1In isolates

5 that contained an 184V or 48V, greater than 90

6 percent were resistant to atazanavir. Around 60

7 percent of the isolates that contai ned an L90M or

8 V82 were resistant to atazanavir, and 38 percent

9 with the D30ON were resistant to atazanavir. Only 12
10 percent with the 50V were resistant to atazanavir.
11 So, although the 150V confers resistance
12 to anprenavir, you see here 100 percent, it

13 general ly does not confer resistance to atazanavir.
14 Again, the I50L nutation confers

15 resistance to atazanavir, but remai ns susceptible

16 to all other PIs.

17 [Slide.]

18 Anot her way to | ook at cross-resistance is
19 by the number of protease inhibitors that isolates
20 are resistant to. O the isolates that were

21 resistant to one or two Pls, less than 20 percent

22 were resistant to atazanavir, however, atazanavir

23 | oses effectiveness as isolates become resistant to
24 three or nore Pls, with greater than 80 percent of

25 the isolates that are resistant to four or five
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other Pls are also resistant to atazanavir.

[Slide.]

This is shown in this slide also that the
medi an fold change in atazanavir susceptibility
i ncreases as the nunber of Pls that isolates are
resistant to goes up. This also gives you sone
i dea of what a possible breakpoint for atazanavir
m ght be sonmewhere between 2- to 6-fold.

[Slide.]

In sunmmary, there are different resistant
pat hways for atazanavir. One pathway that appears
to develop primarily in treatnent-naive patients
i ncludes a unique nutation at I50L. The I50L
mutation is specific for atazanavir resistance and
is the predom nant nutation devel oping in
antiretroviral therapy-naive patients.

In the studies that we anal yzed, 80
percent of the atazanavir-resistant isolates
devel oped the I50L.

I mportantly, viruses that devel op the I50L
mut ati on renmi n susceptible to other protease
i nhibitors. The other pathway occurring in
treat ment - experienced patients devel ops nutations
associated with resistance to other protease

inhibitors and confers cross-resistance.
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1 These nutations, such as L90M 184V, a
2 change at N88 or A71V or T, appear to confer
3 atazanavir resistance and reduce the clinica
4 response to atazanavir.
5 So, the evidence suggests that if other P
6 mut ati ons are present at baseline, atazanavir
7 resi stance devel ops through the latter pathway
8 rat her than the 150L pat hway.
9 Finally, if isolates are resistant to

10 three or nore protease inhibitors, they are nore

11 likely to be resistant to atazanavir.

12 Now, | will turn it back over to Dr.

13 Mar cus.

14 DR. MARCUS: Hyperbilirubinem a was the

15 nmost conmon drug-related | ab abnormality

16 experienced by atazanavir-treated subjects. As

17 di scussed by the applicant, this appears to be due
18 to inhibition of UDP- glucuronosyltransferase 1Al
19 or UGT1Al by atazanavir.

20 [Slide.]

21 G ade 1-2 elevations in clinical trials
22 were defined at 1.1 to 2.5 tines the upper lint of
23 normal. A Grade 3 elevation of total bilirubin was
24 defined as greater than 2.5 tines the upper limt

25 of normal, and Grade 4 el evations were defined as
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greater than 5 tinmes the upper limt of normnal

The upper limt of normal for total
bilirubin varies slightly fromlab to lab, but is
generally defined as less than 1 to 1.5 ng/dl, and
the upper limt of normal of direct bilirubin is
generally defined as less than 0.2 to 0.5 ng/dl.

[Slide.]

The hyperbilirubinem a that was observed
in dose-finding Phase Il clinical trials was
clearly dose dependent as can be seen in this
chart. The incidence of Gade 3-4 elevations in
total bilirubin ranged from 20 percent for subjects
receiving the 200 ng dose of atazanavir to 50
percent for patients receiving 600 ng.

A managenent strategy of dose reduction
for severe hyperbilirubinema was utilized in
clinical trials of atazanavir. Patients with
confirnmed Grade 4 elevations of total bilirubin
underwent dose reduction. Subjects receiving the
400 ngy dose of atazanavir were dose reduced to 200
mg. |f Grade 4 hyperbilirubi nem a persisted or
recurred, these patients were discontinued from
treat ment.

I nsufficient data regarding the efficacy

of a reduced dose of atazanavir was provided with
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this NDA and as a result, will not be recomended
for general clinical practice.

[Slide.]

The incidence of any grade el evation of
total bilirubin was common in clinical trials and
ranged from 74 percent in treatnent-experienced
study 043 to over 90 percent in dose-finding
studi es 007 and 008.

Grade 3-4 elevations ranged from 20 to 40
percent across these studies. The nean tota

bilirubin was 1.7 ng/dl for treatnent-naive

141

subjects in Study 034, 1.4 ng/dl for treatnent-experienced

subjects in 043, and 1.3 ng/dl in

hi ghly treatnment-experienced subjects receiving
atazanavir 400 mg in combination with saquinavir in
St udy 045.

[Slide.]

Jaundi ce and/or scleral icterus was
reported in 15 to 21 percent of patients receiving
the 400 ny dose of atazanavir. Despite this,
treatment discontinuation due to either event was
uncomon. This may have been due in part to dose
reduction as the managenent strategy for G ade 4
hyperbi i rubi nem a, which | will discuss further in

a monent. It may be postul ated that treatnent
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di scontinuation for these adverse events may be
nmore common in clinical practice

[Slide.]

Fi ve percent of subjects in Study 034
underwent dose reduction for confirmed G ade 4
hyperbi |l i rubi nem a and 1 percent of subjects in
Study 043. This led to the need for treatnent
di scontinuation for Grade 4 hyperbilirubinema for
only one subject in Study 034.

The applicant is currently proposing that
patients discontinue treatnment with atazanavir for
confirned el evations of bilirubin greater than 5
times the upper limt of normal. As a result, one
can reasonably expect that about 5 percent of
treatment-nai ve subjects and about 1 percent of
treat ment - experi enced subjects will discontinue
treatnment for hyperbilirubinem a

[Slide.]

This graph might be a little confusing.
It shows nean total and direct bilirubin as grouped
by category of total bilirubin - the categories
being less than 2.5 ng/dl, 2.5 to 5.0 ng/dl, and
greater than 5.0 ng/dl.

I have taken all of the bilirubins

reported in Study 034 and grouped them by these
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1 categories and cal cul ated the neans. The nean
2 direct bilirubin reported with each category of
3 total bilirubin then represents the nean direct
4 bilirubins that corresponded to the total bilirubin
5 val ues.
6 The nmean direct bilirubin was mninmally
7 el evated across all categories of total bilirubin,
8 supporting inhibition of UGT 1A1 as the nechani sm
9 of hyperbilirubinemn a.

10 [Slide.]

11 Severe el evations of total bilirubin

12 which | have defined here as greater that 10 ng/dl,
13 wer e uncomon and occurred in only 10 patients

14 across clinical trials. The highest tota

15 bilirubin reported in clinical trials was 12.1

16 mg/dl. In these patients, elevations of direct

17 bilirubin and other LFTs were nore common.

18 Four out of the five patients who had

19 ot her indices of hepatic injury or inflanmation

20 were co-infected with the hepatitis virus, and the
21 remai ni ng subj ect appeared to have a resol ving

22 hepatitis at the time of study enroll nent.

23 [Slide.]

24 In Study 007, all grades of LFT

25 abnornmalities were nore conmmon in atazanavir-treated
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1 subj ects as conpared to nelfinavir. In
2 this study, Grade 3-4 LFT abnornmalities were nore
3 common in atazanavir-treated subjects than in
4 nel finavir-treated subjects.
5 In Study 008, all grades of LFT
6 abnormalities were also nore common in atazanavir-treated
7 subj ects, however, Gade 3-4 LFT
8 abnornmalities were slightly nore conmon in
9 nel finavir-treated subjects.
10 Di scontinuations for LFT abnormalities
11  were simlar between atazanavir and nelfinavir-treated
12 subjects when treatnent arms for these two
13 studi es were combi ned.
14 [Slide.]
15 In Study 034, all grades of LFT
16 abnormalities with the exception of total bilirubin
17 were slightly nore common in efavirenz subjects as
18 conpared to atazanavir. However, the incidence of
19 Grade 4 abnormalities was sinilar.
20 [Slide.]
21 Di sconti nuations for abnormal elevations
22 of LFTs excluding isolated hyperbilirubinem a
23 appeared to occur with simlar frequency in
24 atazanavir-treated subjects relative to

25 comparators. The majority of these subjects were
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1 co-infected with hepatitis B or C
2 Three subjects receiving atazanavir and
3 one subject receiving ritonavir/saquinavir had no

4 apparent risk factors for hepatic inflammtion or

5 injury.
6 [Slide.]
7 In sunmary, inhibition of UGT 1Al by

8 atazanavir appears to result in a predom nantly

9 unconj ugat ed hyperbilirubinenmia that is reversible

10 upon di scontinuation of treatment. The risk of

11 hepatic toxicity seen with atazanavir use appears

12 to fall within the range of that seen with other

13 currently marketed antiretroviral agents.

14 [Slide.]

15 It was first observed in Phase Il dose-finding
16 studi es that use of atazanavir resulted in

17 m ni mal changes in lipid profiles as conpared to

18 nel finavir. Use of nelfinavir was associated with

19 significant increases in total and LDL chol estero

20 and fasting triglycerides.

21 These dose-findi ng studi es were not

22 specifically designed to collect this data, so

23 fasting lipid profiles were available for only one-half to
24 three-fourths of patients. However, these

25 findings were confirmed in Phase Il studies.
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[Slide.]

At Week 48, in Study 034, mninmal changes
in fasting total and LDL chol esterol were observed
in atazanavir-treated patients while significant
increases in these paraneters were seen in
ef avirenz-treated patients.

At azanavir use was associated with a
nodest decrease in fasting triglycerides while
efavirenz use was associated with a significant
increase. HDL levels increased significantly in
both treatnment arnms, however, the increase in HDL
was greater in efavirenz-treated subjects.

[Slide.]

Categorical analysis of lipid profiles
reveal ed that nore patients receiving efavirenz as
conmpared to atazanavir experienced significant
el evations in total and LDL chol esterol and fasting
triglycerides that nmight require dietary
modi fi cati on or medi cal managenent.

[Slide.]

At Week 24, in Study 043, atazanavir-treated

subj ects experienced mnimal decreases in
fasting total and LDL chol esterol and in fasting
triglycerides while Kaletra-treated subjects

experienced elevations in all of these lipid
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1 par anmet er s.
2 Differences in lipid profiles between
3 treatnment arnms were statistically significant.
4 Patients in both treatment arns experienced
5 increases in fasting HDL.
6 [Slide.]
7 More patients in this treatment-experienced study
8 had el evated |ipids at baseline
9 as conpared to those in treatnent-naive study 034.
10 In this study, 5 to 12 percent of patients had
11 significant elevations of total or LDL chol estero
12 or fasting triglycerides at baseline as conpared to
13 2 to 4 percent of patients in Study 034.
14 At Week 24 of treatnent, fewer atazanavir-treated

15 subj ects had el evated total or LDL

16 chol esterol than at baseline while increases were
17 observed in Kaletra-treated patients. No

18 significant change was seen in the percentage of

19 atazanavir-treated subjects with el evated

20 triglycerides.

21 [Slide.]

22 This slide shows the mean change in

23 fasting triglycerides over tine in the dose-finding
24 studi es 007 and 008. The yellow |ines represent

25 atazanavir-treated subjects and the white lines
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1 represent nelfinavir-treated subjects.
2 Nel finavir-treated subjects experienced a
3 rapid increase in fasting triglycerides that was
4 sust ai ned throughout treatnment. Atazanavir-treated
5 subjects initially appeared to have nodest
6 decreases in fasting triglycerides, however, the
7 | evel s appeared to increase slightly over tine.
8 This may suggest that other factors may al so
9 contribute to changes in fasting triglycerides.
10 [Slide.]
11 Use of atazanavir did not appear to result
12 in a lower incidence of patient- and investigator-reported
13 | i podystrophy events through one to two

14 years of treatnent.

15 [Slide.]

16 Signi ficant cardi ovascul ar events were

17 rare in atazanavir clinical trials and the duration
18 of followup too short to reach any concl usions

19 regardi ng the reduction of cardiovascular risk with

20 the use of atazanavir as conpared to other protease

21 inhibitors or to efavirenz.
22 [Slide.]
23 I'n conclusion, the favorable lipid

24 profil es associated with atazanavir use appeared to

25 persi st through two years of treatment although
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1 data from Phase Il trials is limted by study
2 desi gn.
3 Benefits for treatnent-experienced

4 patients are |l ess well defined as factors other

5 than current protease inhibitor use appear to

6 contribute at |east to hypertriglyceridema. Lipid
7 effects do not appear to be associated with a

8 reduced incidence of |ipodystrophy through two

9 years of treatnment, and cardi ovascul ar benefit at
10 this time remains uncl ear.

11 [Slide.]

12 Preclinical evaluation of atazanavir for
13 potential effects on cardiac conductivity were

14 remar kabl e for nopdest inhibition of HERG channel s

15 at high concentrations. |In Purkinje fiber studies,
16 it was al so noted to produce a dose-dependent

17 increase in the nean action potential duration

18 As a result of these findings, studies

19 wer e undertaken by the applicant to exam ne

20 potential effects of atazanavir on the QT interval
21 [Slide.]

22 As nentioned previously by the applicant,
23 Study 076 was a three-treatnent, three-period

24 crossover study where subjects were assigned to

25 recei ve placebo 400 ng or 800 ng of atazanavir in
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six different sequences. Each treatment period was
separated by a washout period of at |east 14 days.
Twel ve EKGs were obtai ned over a 24-hour period at
basel i ne and on Day 6 of each treatnent period.

[Slide.]

In this study, unlike previous studies
designed to eval uate EKG changes with atazanavir
use, a dose-dependent increase in the heart rate
was noted. This effect was detected in this study

possi bly due to | arger nunber of enrolled subjects

as conpared to previous studies and due to the 14-day

washout period between treatnent arns.

[Slide.]

I have two graphs here plotting heart rate
agai nst corrected QI intervals obtained from Study
076 in the placebo treatnent arm The graph on the
| eft shows the QT intervals cal cul ated by Bazett's
correction and the graph on the right shows Qr
intervals calculated using Fridericia' s correction

As you can see fromthese graphs, Bazett's
correction appears to overcorrect the QI interva
as the heart rate increases. Fridericia's
correction formula appears to provide a nore
consi stent correction over a range of heart rates.

The pl acebo-corrected nean change in the
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Qr interval, as neasured as Tmax, from baseline to
the 800 ny dose is 7.9 mlliseconds when cal cul at ed
usi ng Bazett's correction.

The nean change when cal cul at ed using
Fridericia's formula is -1.6 mlliseconds. The 95
percent confidence interval for the mean change
using Fridericia' s correction include zero.

[Slide.]

In Studies 034 and 043, no significant
differences in the incidence of prolonged QT
interval s was observed between atazanavir and
conpar at or s.

[Slide.]

Al'l events, cardiovascular events
potentially related to arrhythm a were revi ewed.
No events related to atazanavir use and
prol ongation of the QI interval were identified.

[Slide.]

Al t hough data from pl acebo-controll ed
study 076 is limted by the | ack of a positive
control, this study may indicate that atazanavir
has little or no effect on the QI interval,
however, the overall risk is unknown.

No signal for any significant risk or an

increased risk relative to comparators was
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1 identified in clinical trials.
2 [Slide.]
3 My next topic will be the effects of

4 atazanavir on the PR interval

5 [Slide.]

6 Mul ti pl e mechani sms can lead to

7 prol ongation of the PR interval and varyi ng degrees
8 of AV block. Medications can cause PR interva

9 prol ongation through direct effects on the AV node,
10 t hrough cal ci um channel bl ockade or through ot her
11 nmechani sns.

12 Medi cal conditions, such as fibrosis of
13 the conduction system ischem c heart disease

14 car di onyopat hy, and myocarditis can al so cause PR
15 i nterval prolongation and AV bl ock.

16 I n pharmacoki netic studi es undertaken to
17 eval uate effects on the QI interval, atazanavir

18 caused a dose-dependent prolongation of the PR

19 interval. In vitro studies also indicated that it
20 was a noderate cal cium channel inhibitor, and this
21 is the likely nechanismfor PR interva

22 pr ol ongati on

23 [Slide.]

24 The npst comon abnornality observed in

25 EKGin clinical trials was first-degree AV bl ock
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VWile first-degree AV bl ock appears to be largely
asynptomatic, there may be clinical scenarios where
significant prolongation of the PR interval may

i mpact upon patient stability.

According to the ACC 2002 gui delines on
pacenaker placenent, PR intervals greater than 300
mlliseconds may | ead to worsening to synptons of
CHF in patients with LV dysfunction. Expert
consensus is the primary basis for recomendati on
for pacenaker placenent in these patients.

[Slide.]

This graph shows the nean PR intervals of
subj ects taking the placebo 400 ng and 800 ngy doses
of atazanavir in Study 076. As nentioned
previously, 60 percent of patients receiving the
800 ng dose of atazanavir were observed to have
first-degree AV bl ock.

The highest PR interval recorded in this
study was 324 mlliseconds in a patient receiving
the 300 ny dose.

[Slide.]

In clinical trials, EKGs were collected at
three tine points - at baseline or trough prior to
dosing, at two to three hours after dosing, and at

six to 12 hours after dosing.
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The nean PR intervals that | am presenting
here were recorded at the tine corresponding to
maxi mum at azanavir concentration, two to three
hours post-dose. Although the nmean intervals seen
at this tinme point were not significantly different
than those seen at other time points.

[Slide.]

In Study 034, the nean PR interval for
efavirenz at two to three hours post-dose was 153
mlliseconds. The mean PR interval for atazanavir
was 7 mlliseconds |onger. Maxi mumrecorded PR
intervals for atazanavir-treated patients in this
trial ranged from 265 to 307 nilliseconds.

[Slide.]

First-degree AV block was slightly nore
comon i n atazanavir-treated subjects as conpared
to the efavirenz-treated subjects in Study 034.

[Slide.]

The nean PR interval for atazanavir-treated
subjects was 6 mlliseconds |onger than the
mean PR interval for nelfinavir-treated subjects in
roll over study 041, however, this difference was
not statistically significant.

[Slide.]

The incidence of first-degree AV block in
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155
nelfinavir-treated patients appeared to be simlar
to that seen in atazanavir subjects participating
in the rollover studies.

[Slide.]

Finally, the nean PR intervals of
atazanavir and Kal etra-treated subjects were
simlar at all time points.

[Slide.]

The incidence of first-degree AV bl ock
al so appeared to be sinlar between atazanavir and
Kal etra-treated patients.

[Slide.]

I would like to just briefly nmention two
cases where use of atazanavir nay have been
associ ated with nore serious conduction
abnormalities.

In this case, a 43-year-old male ingested
a | arge nunber of atazanavir, 3TC, and d4T pills in
an apparent suicide attenpt. The patient was noted
to have a severely prolonged PR interval with
bi fasci cul ar bl ock. These abnormalities resolved
five days after drugs were w thhel d.

[Slide.]

In this case, a 50-year-old nale was

hospitalized on Day 11 of treatnent with
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at azanavir, delavirdine, 3TC, and tenofovir for
angi na and shortness of breath. He was al so
receiving verapanm| for hypertension

EKG on admi ssion was renmarkable for a
junctional rhythm Antiretroviral nedications were
hel d, however, the patient continued to receive
verapanil. One day follow ng adm ssion, an EKG
showed persistence of the junctional rhythm and
the next day the patient was found unresponsive
with an idioventricular rhythm

[Slide.]

I n concl usion, atazanavir appears to cause
a dose-dependent prolongation of the PR interval
The incidence of first-degree block seen in
atazanavir-treated patients appears to be simlar
in incidence observed in patients treated with
conpar at ors.

Severe PR prol ongation or nore serious
events appear to be rare.

[Slide.]

| just wanted to briefly mention the
pedi atric ACTG protocol that continues to enrol
patients in order to evaluate safety and
phar macoki netics of atazanavir in infants greater

than 3 nonths of age, children, and adol escents.
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Adverse events in children appear to be
generally simlar to those seen in adults with
hyperbi | i rubi nem a bei ng the nmost conmon adverse
event reported. Unfortunately, due to w de
variability of PK data, a dose has not yet been
defined for any of the age groups.

[Slide.]

I also just wanted to briefly highlight
drug-drug interactions.

[Slide.]

Drugs that fall into the follow ng
categories can potentially have significant
interactions with atazanavir. Those that are CYP3A
i nhibitors, inducers, or substrates, drugs that
i ncrease pH, drugs that cause PR prol ongation, and
2C9 or 1A2 substrates.

[Slide.]

Diltiazemis a CYP3A4 substrate and al so
prolongs the PR interval. Atazanavir, when
coadnmini stered with diltiazem raised the Crax and
area under the curve of diltiazem by 100 percent.
More subjects experienced first-degree AV bl ock
when receiving the conbination of atazanavir and
diltiazem than when either drug was admi ni stered

al one.
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The | ongest PR interval observed in this
study was 302 mlliseconds in one subject receiving
the combi nati on of atazanavir and diltiazem

[Slide.]

Et hi nyl estradi ol and norethindrone are
bot h CYP3A4 substrates, and ethinyl estradiol is
al so a UGT 1A1 substrate. Because of this,
concomtant use of oral contraceptives and
atazanavir was exanined for potential drug
i nteractions.

When coadm nistered with Otho-Novum
7/ 7/ 7, atazanavir increased the Crax and area under
the curve of both ethinyl estradiol and
nor et hi ndrone. This should not have an inpact on
the efficacy, but may inpact safety.

As a result of these findings, it may be
recomended that physicians prescribing oral
contraceptives should attenpt to use the | owest
ef fective dose.

[Slide.]

I n concl usion, atazanavir appears to have
antiviral activity simlar to efavirenz or
nelfinavir in treatnment-naive patients. It was
inferior to Kaletra in treatnent-experienced

patients.
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Potential treatnent advantages include a
|l ow pill burden and a unique resistance profile in
treat nent-nai ve subj ects.

[Slide.]

The hyperbilirubi nem a associated with the
use of atazanavir appears to be due to inhibition
of UGT 1Al and is reversible with treatnent
di sconti nuati on.

The risk for hepatotoxicity appears to
fall within the range of that seen with other
antiretroviral medications.

[Slide.]

At azanavir causes a dose-dependent
prolongation of the PRinterval. Cinically
significant events due to this effect appear to be
rare. Effects of atazanavir on the QI interva
appear to be mninal.

[Slide.]

One ot her potential treatnent advantage
for atazanavir appears to be its lack of effect on
lipid profiles. Despite this, patient and
i nvestigator reported |ipodystrophy events appeared
simlar between atazanavir and conparators at | east
through two years of treatnent.

Finally, the inmpact on cardi ovascul ar
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events i s unknown at this tine.

DR QGULICK: Thanks, Drs. Marcus, Naeger,
and Hanmer strom

We are now ready go into the question and
answer period for both the sponsor and the agency.
Just to remind the comrttee we have plenty of tine
for discussion in the afternoon, so let's try to
stick to questions of clarification or information
at this time.

Dr. Morganroth would like to start us off.

Questions fromthe Committee

DR. MORGANROTH: | have a question for the
sponsor. On the 076 study, can you tell us what
percentage of the subjects were femal e and what the
results of the central tendency and outlier
anal ysis was in the fenmal es conpared to nen? Then,
I have a followup question after that.

DR. LAVWRENCE: In the 076 study,
approxi mately 25 percent of the subjects were
fermal es. At the 400 ng dose in that study, as well
as in our clinical program there was no gender
difference with respect to PR change or QI change

DR, MORGANROTH: If you interpret that
study as using Fridericia' s as a negative trial and

you saw no events in QI analysis in the Phase
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I1/111 programand no signals, and you weren't even
able to reach an 1C50 in HERG preclinically, why is
it that you are recomendi ng that prescribers not
use concom tant Qr-prol ongi ng drugs with your drug?

DR LAWRENCE: CQur specific recomrendati on
i s caution when the conconitant drug that prolongs
Qr interval is netabolized by 3A4, so we are
advising caution in the setting of a potential PK
interaction, but our drug intrinsically doesn't
appear to affect Qr.

DR. MORGANROTH: Thank you

DR GULICK: Dr. Fletcher.

DR. FLETCHER Al so on the 076, you found
the dose effect on the PR interval of atazanavir,
doses of 400 and 800. My question is what about
the boosted 300, 100, atazanavir/ritonavir, and
that it would produce exposures above what 800 ngy
of atazanavir woul d?

DR. SCHNI TTMAN: I n fact, we have | ooked
at exposures of 300 and 100, and they are |ess than
what is seen for 800 ng. The primary effect of the
ritonavir is to delay the elimnation. There is
actually a very small increase in Cnax of about 20
percent relative to a 400 ng dose by itself.

DR FLETCHER: But what about at Cm n?
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DR. SCHNI TTMAN: The Cmin of the 800 is
hi gher, but still higher than even the 5- to 8-fold
increase that we see with the 800 ng, as well.

DR. GULICK: Dr. Kumar and then Dr. Wod.

DR, KUMAR Can you comment on what
happened to the lipid profile when the drug was
combined with ritonavir in 045, simlar to the
slide you have, your slide 907

DR GORDANO We did look at the lipid
val ues, LDL cholesterol and triglycerides on the
045 study, and sinilar to what we have described in
other studies, there were significant differences
bet ween | opi navir/ritonavir and
atazanavir/ritonavir with regard to LDL chol esterol
and triglycerides.

DR. GULICK: You wanted to see the data?

DR GORDANO Did you want to see the
dat a?

DR. KUMAR  Yes, that would be great.

DR GORDANO | would be happy to pull up
the slide of the 045 study.

[Slide.]

DR G ORDANG These are the LDL
chol esterols over tinme, 16 weeks. In green and in

blue are the two atazanavir treatnents, one with
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ritonavir in green, in orange is the
lopinavir/ritonavir. Renenber that this reflects a
direct switch fromprevious therapy to the new

therapy wi thout a washout period.

We have a simlar slide for triglycerides.

[Slide.]

DR. G ORDANO 6J8. Again, we see that
there is sonewhat of a decrease in triglycerides
over 16 weeks, and a further increase in
triglycerides on the lopinavir/ritonavir treatnent.

DR GULICK: Dr. Wod

DR WOOD: M question again relates to
the QI and the PR intervals. M understanding is
fromthe 076 studies, that the EKGs were done over
a 24-hour period. Do you all have any data
regarding Qr and PR intervals after individuals
have been dosed chronically with atazanavir after
weeks or nonths of exposure?

DR. SCHNI TTMAN:  The chroni c data cones
fromthe clinical trials. 1In 043, 034, 045, we had
mul ti pl e ECGs, nunber one, that were done on a
gi ven day, three that were done on a given day, and
then done at |east four to eight tinmes nore, three
times, as well, that confirmthose responses.

DR. WOOD: A second related to the PR
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interval is that first-degree AV block is very
common in clinical practice, and did you all do any
subst udy anal ysi s of individuals who may have had
pre-existing first-degree AV block in terns of PR
prol ongati on and whether or not there was a greater
percentage of prolongation in those individual s?

DR. LAWRENCE: We couldn't | ook precisely
to answer that question, in part because for the
| atter studies, protease inhibitor therapy wasn't
interrupted before study drug was initiated, so the
baseline is a little bit conplicated, but where we
could look at it, it seens that about 2 percent of
subjects cane in with a PR that was nodestly
prolonged, and it was infrequent that it got
significantly further prolonged on study drug.

DR. GULICK: Dr. Tephly and then Dr. Fish.

DR TEPHLY: Yes, | have about four or
five questions.

The first one, what is the distribution of
this drug?

DR SCHNI TTMAN: It is distributed w dely
and to give a further description of that, | want
to turn to our PK person. Wile he is walking up
here, there is penetration into the CNS, but it is

of a low order sinmilar to other protease
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1 i nhibitors.
2 DR TEPHLY: That was ny next question

3 actual ly.

4 DR. SCHNI TTMAN: And it penetrates al so
5 into the senen.

6 DR TEPHLY: While he is wal king up, you
7 m ght answer this one then. |s norphine used to

8 any extent in AIDS patients?
9 DR SCHNI TTMAN: Excuse me?
10 DR. TEPHLY: |s norphine used in AlDS

11 patients?

12 DR SCHNITTMAN: I n terminal cases.

13 DR. TEPHLY: | think the answer is yes.

14 DR SCHNI TTMAN:  Yes

15 DR TEPHLY: The question | have is do you

16 realize that morphine also is a CYP3A4 substrate,
17 and | didn't see any opioids tested in terns of

18 drug-drug interactions. 1Is that true?

19 DR. SCHNI TTMAN: To date, yes. A

20 met hadone study is currently ongoing now, because
21 we realized it is an inportant drug interaction
22 consideration. That is currently ongoing.

23 Dennis, do you want to address the other
24 question?

25 DR. GULICK: Can you introduce yourself,
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1 as wel | .
2 DR CGRASELA: Dennis Grasela, Bristol-Mers
3 Squi bb.
4 | don't really have anything further to

5 add to what Dr. Schnittman has said. The drug is

6 distributed in the body and does hit sonme of the

7 reservoir sites.

8 DR TEPHLY: Well, what is the mechani sm
9 of lipid lowering for this chenical?

10 DR. G ORDANO. We have | ooked at a nunber
11 of preclinical experiments trying to ascertain and
12 el uci date the nechani sm by which atazanavir has a
13 different effect on Iipids from other protease

14  inhibitors.

15 Conpared to other protease inhibitors,

16 atazanavir is less likely to induce |ipogenesis in
17 adi pocytes and in hepatocytes. It also has

18 differential effects on glut [?] 4, but those are
19 relative to other protease inhibitors.

20 DR TEPHLY: But there is no effect on the
21 reduct ase, HMG CoA reduct ase?

22 DR G ORDANO | amnot sure of the answer
23 to that question. Does it have no effect on HMG

24  CoA reductase, is that the question?

25 DR TEPHLY: Yes.
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DR. G ORDANO Dr. Parker, who is in our
group, conducted nost of the preclinical work, wll
be able to help us out on that.

DR. GULICK: Please introduce yourself.

DR PARKER. Rex Parker from Bristol -MWers
Squi bb Preclinical

Wil e we haven't specifically addressed
HMG CoA-reduct ase, we have done a nunber of studies
that have surveyed potential areas of interaction
of atazanavir in conparative studies with other
Pl s.

You see on the slide, areas for nolecul ar
and cellular interactions with transport hepatocyte
| i pogenesis at the site differentiation, and
inportantly, gene expression profiles in both
adi pocytes and hepatocyte nodels, and all of these
studi es converge on the finding that we reproduce
what ot her |abs have shown with several other Pls
as conparators, but that atazanavir is relatively
devoid of activities on each of these pathways or
nmol ecul ar points of intervention, and specifically
does not have any effect on chol esterol synthesis
rate, on triglyceride synthesis rate, which would
address your question about the reductase.

DR TEPHLY: So, there would be no effect
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on the jerenial [?] systen?

DR PARKER No effect as we know it with
current studies.

DR. TEPHLY: |Is there any effect on
absorption fromthe gut, other substances such as
vitam n B?

DR. CGRASELA: At this point, we have no
data to address that question.

DR TEPHLY: | see that that kind of
i nformati on was sort of missing fromthe
conpilation of information we got, but it is of
sone concern if there is an effect on lipid
transport across the @ tract, either direction.

It would be interesting, and | doubt that
there would be a problem but it is something that
m ght be addressed.

I do have a couple nore questions, and
that is, the patients who showed
hyperbi |l i rubi nem a, were they tested for Glbert's
before the study began? | may have nissed that.

DR. G ORDANO Routine genotyping for
G lbert's was not conducted on all patients on all
studies. W do have data from sel ect Phase ||
studies to look at Glbert's genotype with regard

to the 7/7 genotype.
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DR. TEPHLY: Because it is fairly conmon
It is 40 percent of the population, and | noticed
that 40 percent of your 400 ng dose, at |east at
first, I think was affected. So, | was just
wonderi ng whet her you just perturbed patients who
had Glbert's to begin with.

DR. G ORDANO Undoubtedly. W know t hat
we included patients with the Glbert's syndrone in
our clinical program The nunber that we canme up
with, with regard to the frequency, was closer to
10 percent of our patients on clinical study, which
appears to be reflective of the general nunber in
the popul ation, so they were not excl uded.

DR TEPHLY: 1s that 10 percent
honozygot es?

DR. G ORDANO Yes, 10 percent 7/7s

DR TEPHLY: You didn't | ook at any other?

DR G CRDANO W al so | ooked at 6/7s,

7/ 8s, 6/6s on our Phase Il program W conducted a
cross-sectional study through one, Phase Il study.
Most of those sanmples came fromthe U S. because of
the availability of testing, so | can't speak to
the entire assessnment across various genetic and
racial profiles.

DR GULICK: Dr. Fish
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DR. FISH It was nentioned in the
presentation that coadm nistration of didanosine
and atazanavir should be separated in tine. Is it
just a coadm nistration buffering issue, because in
the information that we were given, it |ooks |ike
the inpact on atazanavir levels is substantial and
that the PK data, when they are given in the sane
patient, although separated in tine, and how nuch
time is necessary since they are both once-a-day
drug deliveries?

DR SCHNI TTMAN: The effect is purely an
antacid effect, buffering effect, and with a two-hour
separation, there is no decline in
concentrati on.

DR GULICK: M. Sharp

MR. SHARP: | was wondering about
adherence studies. | nean this is a once-a-day
drug, but | think we need to | ook at adherence. |
wonder what you have done.

DR SCHNI TTMAN: Adherence, as you say, is
a critical question. The problemw th the blinded
pivotal trials is that we have dummy pills, placebo
pills, et cetera, so that, in effect, for those
studi es, one has the sane nunber, and one cannot

eval uat e adherence per se on that.
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We do, though, now in our experienced
patient studies and future studies where we don't
have the blinded situation, actively controlling,
capturing that information for adherence and
conpl i ance.

MR. SHARP: Are you going to be doing
interaction studies with tenofovir and nevirapine?

DR. G ORDANO The tenofovir one, in fact,
we have recently conpleted, but that data is
currently under FDA review, and nevirapine is a
pl anned study that will occur very soon

MR SHARP: VWhen will the nethadone
studi es be conpl et ed?

DR GORDANO As | said, it is currently
underway. | suspect that we shoul d have sone
prelimnary information hopefully by the end of
this year.

DR GULICK: Dr. Kowey.

DR. KOAEY: | have two questions actually.
One has to do with clinical, and one preclinical

Qoviously, in the 076 study, we are used
to seeing doses of drug given which are much higher
than the doses that are reconmended for clinical
use, and | suspect that the reason you didn't do

that, at least in the repetitive dosing scheme, was
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1 because of the fear of inducing hyperbilirubinema
2 in a normal vol unteer popul ation
3 But if it's true that the netabolite
4 doesn't have nuch of an effect on HERG and if it
5 is true that the netabolites are not inportant, why
6 not do a large dose, single study in QI |ooking at
7 val ues in Cmax?
8 DR LAWRENCE: | think a partial answer to
9 that is that although the 800 ng dose is twi ce the
10 400 recommended dose, the exposures are nore than
11 twice, so we at |east achi eved exposure |evels that
12 are unlikely to be encountered by the 400 ng dose
13 or the boosted dose.
14 Now, as far as the safety nmargin, that
15 study nmaybe doesn't provide the 5- or 10-fold
16 margin that you would like, but | think |ooking at
17 the data in toto, | think it is reasonable to
18 conclude that the effect is negligible on Q.
19 DR. KOAEY: Well, | don't want to get in

20 an argunment with you now, because we will do this

21 later, but | think that |ast statement we need to
22 flag.

23 The second question has to do with the
24  preclinical nodels. |If | read the documents

25 correctly, you | ooked at action potential duration
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in a Purkinje preparation and you | ooked at HERG
and you | ooked at IKs, and that's it, that was your
preclinical package? |s there anything else that |
m ssed?

DR LAWRENCE: As far as screening for QT
effect, that's right. Qur standard paradigmis to
screen for those assays to see if a signal is
present to do a dog study, to also look for a
signal, and if any of those studies, a signal is
present, then, we do the extensive sort of ECG
eval uation that was done in 076

DR KOWEY: But you don't do any other
preclinical work?

DR LAWRENCE: GCenerally not.

DR KONEY: W will get to that later

DR, GULICK: Just to let the commttee
know, | amgoing to | et people who haven't had a
chance to ask questions first before | go back to
peopl e a second tine.

Dr. Illingworth and then Dr. Shernman.

DR | LLI NGAORTH: A coupl e of questions.
One is the 10 patients who had val ues over 10, did
they all have G lbert's syndrone underlying?

DR. G ORDANO. They were not specifically

tested for their genotype. Mst of those patients
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had ot her concurrent events, such as intercurrent
hepatitis, either A or C but they were not
genotyped, so | don't know the answer to that
quest i on.

DR | LLI NGAORTH:  You haven't done any
testing in normal volunteers with Glbert's
syndrone to see whether they had a nuch bigger rise
in bilirubin?

DR. G ORDANO. W have done genotyping in
our Phase | program and our Phase |l program and
as a general rule, patients who have the genotype
which is consistent with Glbert's will experience
average higher bilirubin | evels than those who do
not .

DR | LLI NGWORTH: My second question
concerns the lipid nodifying effects. Have you
| ooked at other markers of vascul ar di sease, such
as high sensitivity Creactive protein to see
whet her this drug does not raise CRP where others
do?

DR GORDANO In the programto date, we
have not | ooked at high sensitivity Creactive
protein. W have assessnents such as those planned
in some of our specialty studies that are ongoing

inthe Il1l-B and Phase |V program
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1 DR. GULICK: Dr. Sherman.
2 DR SHERVMAN:. Thank you. The first
3 question actually follows nicely on that one
4 related to the EGT pol ynorphisnms. Do you have any
5 data where you can show the conparative | evels of
6 those patients that you sanpled of bilirubin
7 el evati on?
8 DR. G ORDANO Yes. The question was do |
9 have data on bilirubin levels as related to

10 genotyping, and | think slide 4Nl gives us sone

11 dat a.
12 [Slide.]
13 DR G@ORDANO. This is an illustration of

14 the bilirubin |l evel by concentration and then the
15 6/6, 6/7, and 7/7 with the 7/7 reflecting the

16 G lbert's genotype. You can see the trends where
17 there is higher bilirubin levels at any given Cmn
18 as the patient has two genes, the 7/7, which is the
19 Gl bert's.

20 DR SHERMAN: So, there was little effect
21  on the 6/6s.

22 DR. G ORDANO There is much |l ess effect
23 on the 6/6s, yes, 6/6s representing, as you know,
24  what nost of the popul ati on has.

25 DR. SHERMAN: You nentioned antacids
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af fecting presumably absorption. Do you have any
data on that?

DR. SCHNI TTMAN: The absorption of
atazanavir is very dependent on | ow pH, so antacids
could have an inpact. At this point, we did do
anal yses to |l ook at the patients who may have been
taking antacids in the program denonstrate neither
a safety nor efficacy difference in those, and we
do recomrend that there is separation, just as
there woul d be with didanosi ne of approximtely two
hours for antacids.

DR SHERMAN. What about PPl s>

DR SCHNI TTMAN:  PPI's and H2 bl ockers have
nore prol onged effects. W have not yet studied
that, and that is an inportant drug interaction
study that we need to do, and we will do.

DR SHERMAN: | will ask one |ast one.
This one actually is for the agency reviewer.

DR. GULICK: Can you speak up, Ken?

DR SHERVMAN:. This question is for the
agency reviewer related to the ALT abnornalities.
| saw one slide that suggested that although there
was not an increase in Grade 3/ Grade 4 ALT
abnornalities, conpared to nelfinavir, it appeared

there was overall an increase in all ALT
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abnormalities, Grades 1 through 4.

Is that correct and was that statistically
significant?

DR. MARCUS: Yes, that's correct.
believe that it reached statistical significance,
but | would have to check and get back to you with
t hat .

DR SHERVAN: The followup to that would
be is it attributable based upon known associ ati ons
with underlying viral infection or is it thought to
be primarily drug rel ated?

DR MARCUS: It is not associated with
underlying viral, if you are referring to hepatitis
B or C co-infection, the incidence of hepatitis B
and C co-infection were simlar between atazanavir
and nelfinavir. \Wether it is related to
atazanavir or not, | would say that one m ght
reasonably that it is a drug-related effect,
however, it did not appear to result in an
i ncreased incidence of severe elevations or
di sconti nuati ons.

DR. SHERMAN: | think that is also
sonet hing that perhaps needs to be discussed | ater
because |l ower levels may still contribute to

significant long-termtoxicity.
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DR. GULICK: Dr. DeGuttola.

DR DeGRUTTOLA: | had a question on the
cal culation of the mean difference, nmean change in
viral load frombaseline. How are assays that went
below limts of detection handled in those
conpari sons?

DR. LaBRI OLA: Domi nic LaBriol a,

Bi ostatistics, BMS.

We actually inputed a value of one |ess
than the lower limt of quantification in the
calculations. So, if the limt of quantification
was 400, we would inpute a value of 399 for
cal cul ati ng neans.

DR DeGRUTTOLA: So, you didn't use any
censored data nethods for those?

DR. LaBRI OLA: No.

DR DeGRUTTOLA: | had a question about
the ALT el evations that appeared to be nobre comon
in the atazanavir in one study, the 043 study, but
not in two other studies. It was nentioned during
the presentation that that 043 study was an
outlier. | was wondering if that was based on some
statistical evaluation of heterogeneity across
studies, and | was also interested in whether that

compari son of atazanavir to lopinavir/ritonavir was
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significant for the ALT el evations in 043.

DR G ORDANO | was using the word
outlier in the generic sense in that the frequency
for lopinavir/ritonavir was rmuch | ower than we had
seen in any of our other conparator trials in our
program and the 6 percent for atazanavir, we
| ooked very closely at those cases, and 6 of the 8
were associated with other events, and it resol ved
to normal while continuing to take atazanavir, so
do not think that that reflected a potenti al
hepati c si gnal

Wth regard to the statistical question,
we did not routinely performstatistical tests on
percent ALTs.

DR DeGRUTTCLA: One final question. for
all of the virol ogical response anal yses where you
are | ooking at percent bel ow 400 or bel ow 50, were
all of those done with non-conpl eters equa
failure?

DR SCHNI TTMAN: The intent-to-treat
anal ysis were all non-conpleter equals failure,
correct.

DR GULICK: Dr. WNathews.

DR. MATHEWS: Two brief questions. You

showed us sone data that suggested that the lipid
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ef fect of PK-boosted atazanavir was nore favorable
than the Kaletra arm but do you have any direct
conpari son of atazanavir unboosted to boosted in
terns of whether the effects that were seen
unboosted are attenuated at all when conbined with
ritonavir?

DR. G ORDANO We don't have any direct
head-t o- head data in which a naive patient
popul ation was treated with either atazanavir or a
boosted atazanavir with ritonavir to make that
direct assessnment, only the conparative data from
043.

DR. MATHEWS: How about across your
studies in terns of the magnitude of the changes in
LDL?

DR. G ORDANO We have not conducted those
assessnents agai n because the studies reflect very
different patient populations. There were
experienced patients who cane from perhaps five or
six different reginmens, went on to then five or six
different reginens on the 045 and sinilar things on
043.

DR. MATHEWS: That is obviously a big
question for the treatnent-experienced patients

once this drug i s approved.
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The other issue relates to exclusions from
the registrational trials for liver dysfunction
What was the ALT cutoff for exclusion?

DR. G ORDANO G eater than 3-fold upper
limt of normal.

DR, GULICK: Can you repeat the question?
I am not sure everybody heard

DR MATHEWS: The |evel of exclusion for
ALT fromthe registrational trials, you said was
greater than 3-fold. The question is what
experience is there with patients who have nore
severe liver injury, and do we know anyt hi ng about
what their risk of further hepatotoxicity m ght be
in groups that were excluded fromthe
registrational trials, perhaps fromthe expanded
access progranf

DR. G ORDANO We don't have | arge
addi tional experience with patients who entered
studies with ALTs or ASTs greater than 3-fold upper
limt of normal to address that question. The
expanded access program has nore |iberal entry
criteria, but we don't yet have sufficient data to
make any strong assessnents.

I can parenthetically add that we have not

identified any problems, but | think the experience
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needs to be extended.

DR MATHEWS: The reason | asked that
guestion besi des the obvious one that they were not
studied as nmuch related to this phenomenon which is
fairly common and not sonething that | would
anticipate would be a bigger problemwth
atazanavir, but the flare of liver injury that is
often seen in patients who initiate conbination
therapy with a protease inhibitor in the setting of
active hepatitis C or other liver disease.

The clinical problem of course, always is
how do you know what that flare is due to, is it
due to hepatotoxicity of the drug, one of the
drugs, is it due to imune restoration. | am not
saying that this a problemspecifically for this
drug, but it points out a generic problemin the
setting of elevated bilirubins, which nost of these
patients may have

DR. GORDANO | would like to say one or
two things and then perhaps Dr. Sul kowski can add a
few comment s.

One is overall, the frequency of
transanm nase el evations in the programwas no
different fromconparators, and our popul ation was

quite rich for hepatitis C co-infected patients, 12
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to 20 percent.

Your point is one which | would al so ask
Dr. Sul kowski to commrent on with regard to how one
m ght differentiate the two groups.

DR SULKOWSKI :  Mark Sul kowski, Johns
Hopki ns Uni versity.

I think you have raised a very good point
and one that we have been keenly interested in, in
t he Johns Hopkins H'V cohort. That is the fact
that in clinical trials, patients are generally
sel ected, and that is not necessarily true just of
atazanavir, but other Pls, as you point out.

In | ooking at our clinical experience, in
a |l arge cohort of patients enriched with hepatitis
C, as well as other liver problens, such as al coho
use, we have, in general, noticed higher rates of
Grade 3/4 liver injury.

I would not anticipate based on the data
obtained in these registrational trials that that
experience would be any different with respect to
atazanavir conpared to the other Pls we have | ooked
I'ike in our experience.

I think the second point you raise, which
is how do you determine what is the etiol ogy of

event, remains a very vexing one, and one that is
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difficult in clinical practice to often attribute
the etiol ogy.

Sonmetimes we find that there are other
expl anations, such as hepatitis A or B. Sonetines
there are issues related to nucl eosi de anal ogs such
a mtochondrial injury, and sonetinmes we can
attribute it directly to the Pl, but it is a
difficult situation which requires clinical input.

DR GULICK: | have Dr. Sun, then Dr.
Washburn, then Dr. Remel

DR, SUN: | have two questions. The first
relates to predictability of response particularly
in treatment-experienced patients, because
clinicians are using the avail able resistance tests
nmore and nore, and the question is, have you
anal yzed the response particularly in Study 043
ver sus genotype and phenotype, and how do you
respond to the FDA's suggestion that a breakpoint
m ght be in the 2- to 6-fold range for phenotypic
fold change

Anot her way to ask the question, | guess
is, how woul d you expect resistance data to be
reported out in some of the comercial tests that
are currently available? That was one question.

DR. GULICK: Do you want to take one at a
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1 time?
2 DR SCHNI TTMAN: The first question deals
3 with predictors of response in the treatnent-experienced
4 patients. | would like to put up a
5 slide 2J2 for you to see
6 [Slide.]
7 DR. SCHNI TTMAN: This is fromthe 043
8 study. We are | ooking here at Week 24 response
9 rates by patients done in both overall and by
10 different resistant subgroups. The resistant
11 subgroups include Pl sensitivity, whether or not
12 there was one or nore prior Pls, and whether or not
13 there was nuc nutations present.
14 As you can see in the 043 data, that
15 atazanavir has an enhanced response rate when the
16 Pl phenotype is less than 2.5 times control EC50,
17 al so when there is one prior Pl, it is enhanced,
18 but it does not appear to be a significant effect
19 on prior nuc mnutations.
20 Let's now | ook also to extend this, what
21 we have done on 045 to try to understand this, as
22 well, and this will be slide 2K2.
23 [Slide.]
24 DR. SCHNI TTMAN: Here, we are | ooking at

25 the sane proportions in response, and we are

file:///A]/0513VIRA.TXT (185 of 339) [5/20/2003 3:57:12 PM]



file:///A)/O513VIRA.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

| ooki ng again here at effect of Pl and nuc
nmut ati ons and Pl sensitivity. Here, we have three
arnms just to rem nd you again.

In green is the atazanavir/ritonavir arm
In blue is atazanavir/saquinavir, and in orange is
lopinavir/ritonavir. As you can see on the left is
the overall responses that are equival ent for
atazanavir, ritonavir, and lopinavir/ritonavir.

W see an enhancenent of response by P
phenotype less than 2.5, by having fewer than 4 P
nmutations, and really no significant effect with
nuc mutations. You can also see that the curves
are pretty nmuch the sane for the two boosted
regi nens.

| do want to take this opportunity to have
Ri ch Col | ono describe some of the genotypic changes
that we see

DR. COLLONG Good norning. Rich Collono,
BMS Vi r ol ogy.

What | would like to show you is just an
anal ysis that we have done previously in analyzing
952 clinical isolates that were both susceptible
and resistant to other Pls to try to understand if
we can predict where atazanavir could be placed in

terns of susceptibility.
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[Slide.]

DR COLLONG In this slide again, just a
very sinpl e anal ogy which one woul d expect to see
for most Pls, but again holds true also for
atazanavir, that as you beconme resistant to nore
Pls, you start to | ose susceptibility to
atazanavir.

So, if an isolate is resistant to one to
two Pls regardless of the PI, the specific PlI, we
retain approximately 86 percent of those isol ates
will still maintain susceptibility to atazanavir.
That goes down as you becone nore cross-resistant,
such that when you are resistant to three or four
Pl's, you have approxi mately 25 percent of those
isolates still being susceptible.

Let's go to Al6.

[Slide.l

DR. COLLONG W have done a genotypic
anal ysis of those 950 or so isolates trying again
to understand correl ations of the presence of an
am no acid substitution with susceptibility to
atazanavir, and the mutations that Steve has spoken
about, Pl nutations, we are referring to 14 am no
acids that we have identified that correlate

strongly with | oss of susceptibility to atazanavir.
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1 Now, we have gone through this analysis
2 and found that no single amno acid substitution is
3 predictive of |lost susceptibility, nor do we find
4 combi nations of one or two that are susceptibl e,
5 but if you get an accunulation of any five of those
6 or nore, that correlates fairly strongly with | oss
7 of susceptibility to atazanavir.
8 That is denonstrated on Al18, the fina
9 slide that | will show you, the correlation with
10 nunber and | oss of susceptibility.
11 [Slide.]
12 DR. COLLONO In this bubble chart, the
13 size of the bubble is reflective of how nmany data
14 points are at that particular spot, so the bigger
15 the bubble, the nore data points there versus a
16 smal | bubbl e.
17 As you can see, along the bottom on the y
18 axi s, we have nunber of Q nutations, nunber of
19 these 14 Q nutations. |In yellow, right along that
20 axis, we have the nean EC50s that we obtained for
21 that popul ati on of isolates, but as you can see, a
22 gradual increase in resistance levels to atazanavir
23 as you accunul ate those nutations, and depending if
24  you use a cutoff of 2.5 or 3.0, it looks like the

25 breakpoint is approximtely having 4 or so of those
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mut ati ons present.

DR SCHNI TTMAN: W see the inportance of
genot ypi ¢ and phenotypic nutations now in allow ng
the clinician to nake better decisions about which
patients to treat and howto treat themis quite
cl ear.

As a final conment, | would |like to ask
Dr. D Aquila to make a comment on his inpressions
of this particularly as these are beconing nore and
more incorporated into the I AS and PHS treat nent
gui del i nes

Ri ch.

DR D AQULA | amRichard D Aquila from
Vanderbi |l t.

I think the standard of care now does
include antiretroviral resistance testing whenever
areginen is failing. This has been pronul gated by
the | AS- USA gui delines from 2000, as well as the
DHHS gui del i nes.

There are new revisions to the | AS- USA
gui delines that are in press that will further
suggest additional situations where genotyping
m ght be useful including screening before a first
reginen in many cases.

I think because this is standard of
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practice, we will be able to choose patients for
whom at azanavir would be likely to succeed.

I would expand ny answer a little bit to
address what Dr. Sun asked. | think some of the
genotypic criteria can be suggested fromthese
data, and | amsure as we have seen with other
protease inhibitors, we will continue to evol ve
those criteria.

I think the genotypic criteria wll
improve with increasing use starting with what we
heard today. | think the phenotypic resistance cut
poi nt at present is probably going to be sonething
around 2.5-fold, but again, | think further data
woul d be hel pful to see whether particularly if the
drug is ever used with ritonavir boosting, that cut
poi nt m ght go up.

DR GULICK: Dr. Sun, you had anot her
question | think.

DR. SUN: The second question is related,
which is in your analysis of the virologic failures
fromyour various clinical trials, have you
anal yzed t he pharnmacokinetics in those patients
especially given the fact that there is a fairly
large variability in PK, particularly in HV

subj ects, particularly around Crin, and that m ght
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account for a substantial part of the failures that
you can't attribute just to phenotypic anal ysis.

DR. SCHNI TTMAN: W have not sel ectively
anal yzed the pharnacoki netic paraneters in those
subj ects who have failed. In fact, when one goes
back and | ooks at these patients, many of the
reasons for failure have to do with adherence
conpliance or other issues that really have no
bearing on what the actual absorption of drug is.

It is really a conplex nultifactori al
process that |leads to failure of patients in these
trials, but it is certainly a good point.

DR GULICK: Dr. Washburn and then Dr.
Renmel .

DR. WASHBURN: My question is about the
hyperbilirubinema. |If | amrenenbering correctly,
I think trimethoprimsulfanethoxazole is
occasional |y capabl e of causing hyperbilirubinem a,
and | was wondering if any effort has been nade to
| ook to see whet her concomitant trinethoprim
sul f amet hoxazol e use may have played into the
degree of hyperbilirubinenia seen in these studies.

DR. G ORDANO As you can inmmgine, a very
| arge percentage of the patients nay have been and

were taking trimethoprimsulfamethoxazole in our

file:///A]/0513VIRA.TXT (191 of 339) [5/20/2003 3:57:12 PM]

191



file:///A)/O513VIRA.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

studies, but we don't have any data to indicate
that they had higher bilirubin | evels conpared to
those not taking it. W didn't conduct a specific
anal ysis of that question.

DR GULICK: Dr. Remel.

DR. REMVEL: | wanted to follow up a
little bit on concentration rel ationships which you
have got a drug with an AUC variability of 20-fold
at the 400 ng dose, and did you do any studies
| ooki ng at concentration relationships with
bilirubin I evels other than you presented sonething
with Cnin, but perhaps Chax or the average steady-state
concentration m ght be better tools in that
sense.

DR G ORDANO In addition to the work
done with phenotyping, which is obviously a host
factor, we have | ooked at AUC and Cnmin and a
vari ety of pharmacol ogi ¢ paraneters, and in
general , higher concentrations are associated with
hi gher bilirubin levels, not just the Cmn, but
al so the AUC as you i ndicate.

DR. REMMEL: M second question was about
the nmetabolism which is alittle bit sketchy in
the report that we received. There wasn't even,

you know, structures, and that sort of thing.
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Could you fill us in on what are the netabolites,
what are the percent of netabolite fornmed, and what
are the enzynes responsible for the netabolisnf

DR SCHNITTMAN: Dr. Gasela will cone
forward to review the nmetabolites and their
properties. As he is coming up, | will just
mention that the three major netabolites there,
which are all under 20 percent, none, by the way
have anti-H V activity, and Dr. Gasela will review
for you what the specific CYP pat hways are.

DR CGRASELA: Can you show slide 13D1,

pl ease.

[Slide.]

DR CGRASELA: This is a conplicated slide
that | will walk you through. |In the circulation,

at azanavir, approximately 54 percent of the
conponents in plasma are atazanavir. There have
been 16 metabolites that have been identified in
humans and in ani mal species studied, 8 of those
are in plasna.

O those in plasma, only 3 netabolites are
greater than 3 percent of total plasma
radi oactivity, and those netabolites are shown on
this slide.

The netabolites are generated by a series
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of oxidative processes. The specific PE for 50
enzynes that may be associated with those have not
been conpletely worked out. The first nmetabolite
is BM5-419, the structure is shown here. It
represents between 14 and 20 percent of plasma
radi oactivity. The Crax value is 0.27 nicronolar.
It represents about 14 percent on an AUC basi s.

The second netabolite is 160, the
structure is shown here. It is 12 to 18 percent of
pl asma radioactivity, Cmax is 0.54 micronolar with
steady-state AUC ratio of netabolite to parent of
about 29 percent.

The third metabolite, this is a postul ated
structure for that netabolite, is about 14 percent
of plasma radioactivity.

As Dr. Schnittman had indicated, these are
not active against H V. 419 has not been shown to
i nhibit any of p450 enzynmes. 160 has not been
shown to inhibit any of the p450 enzynes either.
2C19 has an | C50 value of 4.9 micronmolar, which is
10-fold that of the Cmax val ue.

DR. REMMVEL: There was al so nmention of a
gl ucuroni dation as a potential pathway, and is that
catal yzed by UGT 1Al, or is the conmpound a

substrate for UGI 1Al1?
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DR. CGRASELA: Atazanavir is not a
substrate of UGT 1Al. There are sone gl ucuronide
conponents in the urine, and they have been
associated with these netabolites.

DR GULICK: Anyone who hasn't had a
chance to ask a question on the conmittee? Okay.

I have a few and then | amgoing to go back to the
peopl e who would |i ke to ask one nore question

The first is virologic response on 034.
VWiile it is difficult to conpare responses across
studies, the percentages less than 50 really are
quite different fromother studies that we have
seen, particularly for the efavirenz control arm

Coul d you coment on those results?

DR. SCHNI TTMAN:  You are right, it is
difficult to compare across studies. Cearly, for
the |l ess than 400 copies per m, the response rates
that we are seeing here were conparable to that
seen in the DMP-06 study, which is in the efavirenz
| abel .

Regardi ng the | ess than 50, we have done
ext ensi ve anal ysis | ooking at what are some of the
possi bl e contributing factors to the | ower response
rates that we are seeing there. These included

sever al .
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One was study conduct. As | mentioned
earlier, patients that sw tched nucl eosi des were
counted as failures, which inpacted significantly.
In addition, we utilized a grow ng anmount in many
of the countries of 1.5 assay for the anplicore
versus the 1.0. For those who may be aware of it,
the 1.5 is a nuch nore sensitive assay, picking up
non-cl ade B's, but even for clade B's, it raises
the RNA approximately 0.3 log, which can lead to
hi gher RNA val ues than peopl e woul d have measured
in previous studies.

In addition, we utilized PPT tubes, since
this was a nulti-national study, that we w shed to
limt risk to people working with the specinens,
but we used these tubes, so they didn't have to
open them They shipped these as gel separator
tubes after they were spun down frozen in situ.

What happens using the PPT tubes, there is
sometines greater release of RNA fromthe cellular
el ements that could raise the | evel of RNA

So, we can't give a specific contribution
to each of these things, but we think together they
may have contri buted

Can we now show slide 2A2.

[Slide.]
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DR SCHNI TTMAN:  We did | ook at the
question, though about the variability around the
50 copy per m cutoff. As | know many of you are
aware, this is a thing that has been | ooked at and
exam ned by the ACTG and ot her investigators in
terms of the variability around that 50 cut point.

We | ooked at response rates on the TLVR
anal ysis for 400, 200, and 50. As you see, the 400
and 200 response rates are very close to each
ot her, meaning that nost of the failures are
occurring in the 200 to 50 range.

The next slide.

[Slide.]

DR SCHNI TTMAN: On the histogram this
shows you quite specifically that nost of the RNA
val ues that are occurring here are between the 50
and 200 range, but very inportantly, notice that
the pattern is the sane for both atazanavir and
efavirenz, so the effect is really not treatnent
speci fic.

DR GULICK: Thanks. Regarding Study 043
in experienced patients, can you review agai n what
the entry criteria was? Specifically, it is
failing one PI, but what was the definition of

failure?
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DR. SCHNI TTMAN: They need to have at
| east 12 weeks experience with a rebound of at
| east a | og above their baseline to enter, as well.
They coul d al so have had --we did not exclude
peopl e who al so had a non-nuc failure, so they
coul d have had Pl plus a non-nuc.

DR. GULICK: Did1l correctly pick up that
only 56 percent of the patients at baseline had any
Pl resistance on that study?

DR. SCHNI TTMAN:  About hal f the subjects
had nel finavir resistance | ooked at al one.

DR GULICK: And that follows up to ny
next question. So, if people failed one PI, but
they could have taken other Pls prior to that, is
that right?

DR. SCHNI TTMAN: That is correct. They
could have taken it and come off of it for
i ntol erance or other reasons, and we had no way of
controlling to what extent they took it and for
what reasons, but theoretically, the intent of it
was just to have a single failure of PlI, but they
coul d have taken nore than one.

DR GULICK: Do you have a listing of what
the protease inhibitors were that people took?

DR. SCHNI TTMAN: We will dig that up
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1 This is the prior Pl usage in 043.
2 Nel finavir was the one, by the way, of
3 great est usage, not surprisingly.
4 DR. GULICK: That is what | was interested
5 in, and the percentage on nelfinavir roughly?
6 DR. SCHNI TTMAN: It was probably three-quarters, |

7 think it was close to three-quarters of

8 the patients with indinavir then com ng behind

9 that.

10 DR. GULICK: A last question about the 043
11 study. Maybe | mssed it, but did we see the

12 resi stance patterns for people who failed in terns
13 of nucl eosi de resistance?

14 DR SCHNI TTMAN:  What | showed there

15 earlier was in terms of nunmber of nuc nutations,

16 what it | ooked like, and the presence or absence

17 did not really predict whether those patients were
18 goi ng to be responders.

19 DR. GULICK: Maybe | am not being clear.
20 At failure, we heard a | ot about what the P

21 resistance | ooked like, but unless | missed it, we
22 didn't see what the nucl eoside resistance was in

23 peopl e that experienced failure.

24 DR SCHNITTMAN: | amnot sure if we have

25 the distribution of the nucl eosi de resistance.
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DR. GULICK: | aminterested because you
woul d expect to see |lots of 3TC resistance, but
clearly, other studies have shown differences anmong
arms in terms of the anount of 3TC resistance.

DR COLLONO This looks at all the
resistant isolates again, at atazanavir-resistant
i sol ates, and what happened in terms of the nucs.

I hope this is what you are asking.

In the naive patients, again, for 007 and
041, you had 12 that failed on atazanavir, we had
one that also failed on the nucs, which happened to
be this case, BDDl -Dl14, and then 3 out of the 4, 6
out of the 7 in naives, and in the experienced
popul ati ons, again, you can see the nunbers.

The interesting thing in the experienced
popul ati ons that many of those failures actually
started on baseline resistance to start with, so
you can account for a nunber of the atazanavir
resi stance by the fact that they are already
resistant.

DR GULICK: Thanks. My last question is
for both the sponsor and the agency, and it's about
| i podystrophy. W heard it stated that there is no
effect of these lowered lipid levels on the

occurrence of |ipodystrophy, but | would like to
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ask what definition was used and how is that
assessed by the investigators?

DR GORDANO | can start if you would
i ke. Lipodystrophy was coll ected passively on
case report fornms wthout specific criteria for
di agnosis. W did use the ACTG guidelines for how
one may assess |ipodystrophy as a tool which
i nvestigators could use, but there was no specific
criteria by which a |ipodystrophy diagnosis could
be nade.

That said, we included broadly any term
that m ght be reasonably thought to represent
| i podystrophy, so fat redistribution, fat |unps,
soneti nmes wei ght gain, weight |oss, et cetera

DR GULICK: It's 12:30. Three other
peopl e have asked to have brief questions, so we
will allow those.

Dr. Kumar, then Dr. Wod, and then M.
Shar p.

DR KUVAR | wanted to ask the effect of
unconj ugated bilirubinem a in pregnancy,
specifically, whether you could postul ate whet her
there could be any of the clinic [?] tests done for
t he unborn chil d?

DR GORDANO | amsorry. Could you say
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1 that one nore tine?
2 DR KUVAR: | aminterested to see whether
3 you have any information or whether you could help
4 me understand the effect of the el evated
5 unconjugated bilirubin in pregnancy, specifically,
6 whet her there may be a risk, a chronic risk to the
7 child.
8 DR. G ORDANO There were patients who
9 were pregnant on atazanavir trials, not very nany
10 pregnanci es conti nued on atazanavir through
11 delivery, however, based upon the biol ogy of
12 elevations in bilirubin observed on atazanavir, one
13 woul d not expect that those levels of bilirubin
14 woul d pose any difficulty for the fetus.
15 I would |i ke one of our consultants, Dr.
16 Wl kof f, who is here, and who is a bilirubin
17 expert, to give us sonme coment, as well.
18 DR WOLKOFF: Hi. | am Allan Wl kof f from
19 the Al bert Einstein College of Medicine.
20 That is a good question, but the |evels of
21 hyperbilirubinemia in the patients treated with the
22 drug were rather nodest, and it's all unconjugat ed.
23 O her studies looking at transfer of bilirubin
24  across the placenta have shown that it transfers

25 frombaby to nother, but really mnimally the other
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2 There are al so case reports, for exanple,
3 a case of Crigler-Najjar syndrone type 2, which for
4 our purposes we could think of as a bad G| bert

5 syndrone, because there is a greater reduction in
6 UGT 1Al activity.

7 In that woman who was pregnant, she ran
8 bilirubins of 8 She had normal delivery of child.
9 That has been the experience with other patients.
10 There is no problemw th delivery of nornal

11 children in patients with Glbert's syndrone, as

12 wel | .
13 DR GULICK: Dr. Wod
14 DR. WOOD: This data was not presented by

15 the FDA or the sponsor, but it was in the sponsor's
16 brochure, specifically Table 8.3, that summari zes

17 the adverse events in the pediatric popul ation

18 One of the things that | noticed is that

19 approxi mately 48 percent of the AEs have to do with
20 cardiac issues in terns of either bradycardia,

21 prol onged QI was actually seen in two patients.

22 That is on page 157

23 I was wondering whether or not there was

24  any correlation between these adverse cardiac

25 events in ternms of analysis of pharnmacokinetic
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levels. | know that a dose has not yet been
identified, but this is approximately 48 percent of
the pediatric patients having adverse events
related to EKG abnornalities. That is much higher
than what has been reported in the adult studies.

DR SCHNI TTMAN:  The PACTG has a fairly
uni que approach in adverse events, and by the way,
these adverse events were collected even for a
first-degree heart block was considered an adverse
event as an isolated thing to count even though it
was associated with no synptons.

Overall, though, ny understanding is that
that was not an issue. W do have Dr. Rick
Rutstein, who is the PI of that study, who can
share with you his inpression about the safety
eval uation particularly on ECGs with the 1028
st udy.

DR RUTSTEIN. Rick Rutstein from
Children's Hospital, Philadel phia.

We used a very conservative rating of PR
intervals and QTc based on age-adjusted linmits, so
that if you are 2 percent above, if you fell in the
normal 2 percent elevated PR range for normals, you
are consi dered an abnormal and an adverse event, so

we have a high rate of first-degree PR el evati ons.
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None of themwas significant. Two patients cane
of f based on PR el evations before we had witten a
protocol anmendrment to specifically look at that.
We had started the protocol before the initial EKG
abnormal ities had been available fromthe adult

st udi es.

Si nce we have done that, no patient has
cone of f based on PR changes, no patient has had
any synptomati c changes, and we have done holter
moni tors and everybody has had a mldly el evated PR
interval while on study, and they have been nornmal,
as wel .

DR. SCHNI TTMAN:  Thank you, Dr. Rutstein.
We have been very aggressive in doing a very
simlar ECG type programas we did in adults.

DR. WOOD: That is a very hel pful
clarification, thank you. | had a second question,
and that was in terns of the drug interactions and
recomrendations. Particularly given the fact that
the patients who had the npbst intense |evels of
el evated bilirubin also tended to be co-infected
with hepatitis A, B, or C, are there any plans to
do any studi es exami ning atazanavir in patients who
are taking ribavirin and PEG interferon, or have

you all done any studies?

file:///A]/0513VIRA.TXT (205 of 339) [5/20/2003 3:57:12 PM]

205



file:///A)/O513VIRA.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR. SCHNI TTMAN: Ribavirin is definitely
on the plans. It was ny inpression, though, that
overall, bilirubin elevations were not
significantly different in co-infected patients.

DR GULICK: M. Sharp.

MR SHARP: | am wondering about--going
back to the absorption issue again--does high fat
food have nore of an effect on absorption than just
a regular diet, and if so, is the FDA planning to
put a special warning in the |labeling? And | have
anot her questi on.

DR. SCHNI TTMAN:  Food of all types, both
light meal and high fat meal, enhances the
absorption and the concentrations of atazanavir, as
wel | as dininishes the coefficient of variation, so
that is why we reconmend food in a general sense,
and there is no restriction.

MR SHARP: So, there is no difference.

DR. SCHNI TTMAN: I n singl e-dose studies,
it looked like light meal was a little better than
high fat meal, and nmulti-dose, vice versa, but
there is no substantial difference.

MR SHARP: W saw the data on the
contraceptives, but | wondering, it wasn't really

significant, but it is an issue, and | wonder if
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there is going to be a specific warning about
contracepti on coadministration.

DR BI RNKRANT: We can't comment on
| abeling at this point in tine, as we haven't nade
our regul atory decision yet, but labeling in
general reflects data submitted in an application

DR. GULICK: Last-m nute burning
i nformati on-based questions are wel cone.

Dr. Illingworth.

DR. | LLI NGAORTH:  Just one question
concerning the absorption of the drug. Is it
dependent on fat absorption to be absorbed? It is
lipid soluble? 1Is it absorbing the caller [?]
mcrons Howis it absorbed?

DR. CRASELA: W don't have specific data
regarding transport of the drug using caller
mcrons to go through. W presune it is passive
di ffusion. W do have data at higher doses in
whi ch the exposure does not increase in proportion
with the dose, suggesting is it dissolution-rate
limted in its absorption

DR, ILLINGAMORTH: If you do a postprandi a
|ipema study given the drug, is it in caller
m crons or not?

DR GRASELA: W don't have data
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1 specifically about that.

2 DR GULICK: Dr. Schnittman, you have the

3 Pl data?

4 DR. SCHNI TTMAN: The question that you

5 asked before, we are putting up the slide.

6 [Slide.]

7 DR. SCHNI TTMAN: This is fromthe 034

8 study in looking at virologic failures, but | want

9 to focus on the bottom portion of the slide, which
10 is the genotype. Nunber one, you see the |50L,

11  which is the PI marker there. W have the K103N,
12 not surprisingly greater on efavirenz, but we al so
13 have the distribution of nucl eoside didovidine [ph]
14 nmut ati ons, as well as the 184, and as you can see,
15 they are conparable for both atazanavir and

16 ef avi renz.

17 DR GULICK: Does that mean that about

18 hal f of patients who are able to be genotyped had

19 no nmutations at all, they failed with wild type?
20 DR SCHNI TTMAN: That's correct.
21 DR GULICK: Dr. Fish, you have the honor

22 of having the | ast question.
23 DR FISH M/ question relates to our
24 cover nentions that the atazanavir is available in

25 the powder formulation, so | presune that is for
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the pediatrics.

I's there data, use of this fornmulation in
adults, for exanple, those that m ght have G tubes,
swal lowing difficulties, et cetera?

DR SCHNI TTMAN: No, at this point, there
isn't. An inportant issue is that we have not
demonstrat ed bi oequi val ence of that formulation in
adults. That work is going on right now.

DR GULICK: Let nme go ahead and stop us
there. We will have time for additional questions
within the discussion period, but that's a good
start. It's 20 of 1:00, so let's break for lunch
and we will resune at 1:30.

[ Wher eupon, at 12:40 p.m, the proceedi ngs

were recessed, to be resuned at 1:30 p.m]
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1 AFTERNOON PROCEEDI NGS
2 [1:30 p.m]
3 DR GULICK: One announcement. |f people

4 coul d remenber about the surveys, the conflict of

5 i nterest surveys, please fill themout, conplete

6 them and there is a box at the registration table

7 where you can | eave them That woul d be

8 appr eci at ed.

9 There was one issue in the question and
10 answer period that we wanted to foll ow up on, which
11  was the incidence of LFT abnormalities.

12 DR SIGAL: Yes. Thank you. | just want
13 to nmake sure people leave with a clear inpression
14  of the data on the LFT abnornmlities because the

15 di scussi on focused on one study 007, and we want to
16 make sure in the totality of the whole clinica

17 experience, you have what we have in terns of the
18 i npression of the data.

19 M chael G ordano.

20 DR G ORDANO First, | would like to show
21 a slide anpbng co-infected patients to break down by
22 study the frequency of Grade 3 elevations in

23 transani nases

24 [Slide.]

25 DR. G ORDANO You can see that although
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more frequently el evated transam nases were
observed anong those who are hepatically at risk
those with co-infection, with every conparison to
atazanavir, the frequency of those el evati ons was

either equivalent or slightly |ess.

| showed the conposite slide, which is the

overal |l frequency, so 10 percent of patients co-infected

with hep B and C, who received atazanavir,
had a Grade 3-4 elevation in hepatic transani nases,
11 percent on the conparator. Wen they were not
infected with hep B or C, the frequency was 3
percent for atazanavir for a roughly 3-fold ratio,
whereas, the ratio on conparators was 11 to 1.

Also, with regard to the frequency of
transami nase el evations across the entire program
when we | ook at Grade 3-4 elevations in particul ar
for the Phase Il prograns, the frequency is
conparable, and | think | showed you those nunbers
for the 034, the 043, and the 045 studi es.

DR GULICK: Could we have the lights
down, so that we could read the slide. Sorry,
M chael .

DR G ORDANO We can spend a little bit
more tine on this slide if you want. If you | ook

at the top line, which is hepatitis B co-infection,
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it compares the frequency in co-infected patients
for atazanavir versus conparators, and you will see
the general trend is that the frequency is |ess.
For atazanavir versus conparator, which is then
reflected in the overall frequency of 3-4
el evations, on the bottom graph, and that is the
slide | showed in the core

So, 10 percent of hep B co-infected
patients, hep B/ hep C co-infected patients
experience a G ade 3-4, whereas, 11 percent of
conparators, so the hepatic safety with regard to
co-infected patients is conparable to that seen in
comparators. Wen you build up to that nunber from
the individual studies, you see the same trend.

Wth regard to liver function
abnormalities of all grades, | think, as indicated
in the presentation, when you |look at all grades in
the Phase |l studies, 007 and 008 study, there was
an increased frequency of |ow grade LFT el evati ons,
ALT, AST in 007 and 008, that was not observed in
our Phase IIl program neither in 034 or 043 or 045
st udi es.

So, | wanted to just nmake those points.

DR GULICK: Thanks very nuch.

We are now going to begin the open public
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hearing portion of the neeting, and we have had one
person sign up to speak at the neeting. That is
Rob Canp fromthe Treatnent Action G oup

Rob, you can use the podiumup at the
front if you like.

Public Hearing

MR. CAMP: Thank you very nuch.

I would Iike to thank the FDA for all ow ng
me to speak here today, and | would like to
congratul ate BVM5S on the amount of data that they
have presented and the new data that they have
presented today. It sort of makes ny position
paper that | finished yesterday at 2:30 really not
very conpl etely useful anynore because there is a
| ot of new data since yesterday at 2:30, but
anyway, there are still a few points that | would
I'i ke to nake.

A nunber of conmmunity groups from around
the country have signed on to the paper, and they
would Iike ne to say a few things.

First of all, we are happy, yet concerned,
that the accel erated approval has been turned into
traditional approval, partially because we fee
that many of the studies, nmany of the questions

that haven't been answered may not have to be
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answered, and the sponsor can in one way or another
not get around to them

W hope that the FDA and BMS work together
to answer the questions that a |lot of people stil
have. W are a little concerned that the
advertising restrictions that accel erated approval
woul d have would not be lifted under traditiona
approval, and we really nust stress that
pharmacovi gi | ance be an inportant part of the
followup to this drug.

In any case, | was very interested this
nmor ni ng, soneone fromthe panel nentioned that we
can possibly elimnate sone people who tend to get
hyperbi i rubi nem a by genotyping, and if that is
really the case, we can possibly, by elimnating
those people, give nore atazanavir to people, up
the dose, and make this froma noderately potent P
into a very potent PI. That might be sonething
worth | ooking into by elimnating people who woul d
automatically tend toward hyperbilirubinem a
peopl e who al ready have Gl bert's syndrone, for
exanpl e.

The studies that still need to be done,
think all of the studies have al ready been

mentioned this norning by the panel, and | would
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just like to underline them PK studies with
met hadone, H2 bl ockers, rifanpin, statins,
vi brates, ribavirin, efavirenz, nevirapine,
tenofovir--1 heard tenofovir was done, that's
f abul ous--fosanprenavir, saquinavir, both
formul ati ons, and pegylated interferon. Al so,
Jules just rem nded nme that we should have toxicity
and safety also on sone of these things especially
with the hepatitis C drugs.

Long-term safety studies were al so
hi ghl i ghted by the panel this norning and they are
very significant and very inportant that they
conti nue.

It was disappointing to hear that the
i pid changes don't also nake a better
| i podystrophy profile. That really is
di sappointing. One thing that we would like to
possibly see in the labeling is a clear definition
of lipid profile versus |ipodystrophy. Having a
good lipid profile doesn't nean you won't get
|'i podystrophy. | think that is very inportant,
especially for users of this drug.

I think clinical managenent, of course, as
with all drugs, will be very inportant and if we

can sonehow real ly make this genotypi ng of
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G lbert's syndrome work, then the worries about the
maski ng of hyperbilirubinema won't be such an

i ssue; in other words, if you go to your doctor and
the high bilirubins are automatically assigned to
atazanavir but maybe it is from sonething el se that
won't be seen because automatically it will be
assigned to atazanavir. | would just like to

underline the inportance to not forget that.

So the etiology of bilirubins in the liver

is still very inportant, especially probably with
drugs |i ke nevirapine that haven't been | ooked at
t oget her yet.

I"m curious, and you can answer this
afterwards, but one question | had fromthis
nmorni ng was the ddl used in the trials; was it the
buffered ddl or was it another ddl and did it
change according to trial. That mght be
interesting also in looking at the different
results of sonme of the trials.

What are the effects on |ipids of
ritonavir-boosted atazanavir? | think that has to
be clearly defined and clearly spelled out in the
label. | think that the FDA has to really
consider, and the advisory panel has to really

consi der, what they are going to put on the | abe
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as far as if it is only atazanavir w thout
ritonavir, then, what type of patient is it, and
then with ritonavir, it is a different type of
patient. | think those things have to be clearly
defined before approval

The adherence and conpliance issue is a
little bit worrying, not in the sense that once a
day isn't easy, but in the sense that if soneone
does miss one day, that's a big window that is open
wi t hout drug for 24 hours, that night be considered
seri ous.

Little useful data has been generated so
far for pediatrics, and we really hope that
pediatric data is generated quickly.

So, that is nmore or less for the clinica
part. | would like to read a short note fromthe
Fair Pricing Coalition, as well.

They say that in this time of severe
funding shortfalls at the state and federal |evels,
negoti ati ons between BM5 specifically and the
Coalition of State ADAP Directors has stall ed.

I am here to express profound
di sappointnment at BMS's failure to negotiate
serious price discounts and freezes in good faith

with state and territorial ADAP Directors.
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BMS's inaction will lead to the
irreversible dismantling of ADAPs by forcing the
progranms to lower their financial eligibility,
create barriers to needed nedi cati ons through prior
aut hori zati on procedures, and by the renoval of
drugs from ADAP fornul ari es.

Wth people living | onger and the
continuing new infection rates, publicly funded
programs are stretched to the breaking point.

Under the current economic climate, we are clearly
in a new era that denands a conpl ete rethinking

about the pricing of HV drugs.

There has been not hi ng extraordi nary about

the cost of clinical trials required to bring these
new drugs to market. Indeed, thanks to accel erated
approval , devel opnent costs may be | ower for nany
H V drugs than for other drugs, while the duration
of their use by patients can be greatly extended.

Thus, the price of atazanavir should be
price and cost-neutral for ADAP, Medicaid, and
private insurers

Thank you very much.

DR GULICK: Thanks. Could the sponsor
clarify the one question about the ddl fornulation

that was used on the studies?
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DR. SCHNI TTMAN:  Yes, ddl was used in 007,
and that was the old buffered formulation. As we
move to the experienced patient trials in which
peopl e sel ected the different nucl eosides, at that
poi nt, EC had been approved and is being used in
the studies.

DR. GULICK: Thank you

That was the only person who signed up for
the public part of the hearing. |s there anyone
who didn't sign up who would |like to nake a

statenent at this point? Jules Levin.

MR LEVIN: | just have sonething rea
brief to say. First of all, | thought this was a
good hearing. | have been to every hearing since

started this work about eight years ago, every HV
drug hearing, and | thought that for the first
time, the FDA did what | thought was a good job in
nmy experience, and | also think that the conpany
did a very good job in addressing a |l ot of the
concer ns.

The question was asked to ne by sone
peopl e, how come there was a public hearing today,
is it because of all the issues, bilirubin, and so
forth, or is it because the community nmet with the

FDA and asked themto hold public hearings on
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drugs, and | don't know the answer to that.

So, | thought that with short-term data,
which is 48 weeks, 100 weeks data, is essentially
short term that the drug | ooks pretty good. |
support the issues that have been brought up,

bilirubin, and so forth, | ook pretty good.

So, | personally really support approval

I don't think you need ne to say that because

think it's going to get approved. But | think the

community would support this, too, so | think I can

speak for the comunity in saying that, as well.

But what | would like to say is that |
would Iike a longer termfollowup than 48 weeks
and 72 weeks with regards to the concerns that we
do have with regards to bilirubin and ALT

el evati ons.

I would Iike to see longer termsafety and

toxicity followup fromthe conpany, as well as
fromthe government to make sure that this gets
done.

I still have sone |ingering questions
about the LFT stuff. | understand that there was
just sone presentation, sone data shown about how
it doesn't appear as though there is an issue, but

| would like this to be continued to be foll owed
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1 particularly for people that have co-infection with

2 HCV and H V.

3 So, that is pretty nmuch what | have to

4 say.

5 DR GULICK: Thank you

6 Anyone el se who didn't sign up who woul d
7 like to make a public statenent?

8 kay. We will close the open public part

9 of the hearing and go to the Charge to the

10 Commi ttee.

11 Dr. Birnkrant.

12 Charge to the Committee/ Questions for Discussion
13 DR. BI RNKRANT: Thank you

14 As we heard this norning, H V--and we

15 recogni ze this, the agency recogni zes this--is nore
16 of a chronic disease at this point, and we are

17 | ooking at it sonmewhat differently than we | ooked
18 at it many years ago given that not only is benefit
19 important as we review these clinical trials, but
20 ri sk becones even nore inportant than it has in the
21 past.

22 So, as you deliberate today, we will ask
23 you to take into account the evaluation of the

24 signals that were seen in the preclinical and the

25 early clinical database.
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So, with regard to the first question, the
safety and efficacy of atazanavir, we would al so
ask you to comment on the hyperbilirubinem a that
was seen and the data that were presented, as well
as the effect of atazanavir on conduction, nanely,
PR and QT intervals.

Wth that, we would also like the
conmittee to comment on the use of this drug in the
popul ati ons that were studi ed and presented today,
keeping in mnd that the agency has not revi ewed
the efficacy data from 045

If you feel as though 045 is crucial to
your answer, then, clearly, include that and
explain that as you respond to the various
questions, but again | would |like to enphasize we
have not reviewed that data to date.

In addition, if you determine that this
application should be approved, then, there are a
series of questions that follow, nanely, issues
related to nonitoring for LFTs, EKGs, should
genot ypi ng be done, et cetera.

So, as you answer that question, keep in
m nd those issues.

Pl ease al so keep in m nd when you answer

the questions the effect seen, as | said, in the
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1 di fferent popul ations, and how the resistance data
2 pl ays into your discussion
3 We al so have a question related to
4 addi tional studies that would be inmportant for you
5 to see and have the applicant conduct.
6 Wth that, | wuld like to nove to the
7 di scussion of the questions if that is okay with
8 the Chair.
9 DR GULICK: G eat.
10 Question No. 1 to conmittee: Do the
11 efficacy and safety of atazanavir support its
12 approval for the treatnent of HV infection? As
13 part of the discussion, please conment on
14 treatnent effects in naive and experienced
15 patients, hyperbilirubinem a observed in clinica
16 trials, and the effects of atazanavir on PR and QT
17 interval s.
18 Let's take these one at a time. Let's
19 start off with a discussion of the treatnent
20 effects seen in naive patients.
21 Who would like to begin? Dr. Mathews.
22 DR. MATHEWS: | could be very brief on
23 that because that is the npst clear-cut evidence,
24 think, that it clearly is active and it was

25 compared to a very chall enging conparator armw th
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ef avi renz-contai ning regi nen, so | feel very
confortable with that answer.

DR GULICK: Dr. Remmel.

DR. REMVEL: At the 400 nmg dose, clearly,
there was good effect with atazanavir, but | am
concerned about the pharmacoki netic variability of
the drug with the 20-fold range and Cm ns, and
percent coefficient of variation around the
variability.

Wi | e the sponsor probably woul dn't want
to encourage concentration nonitoring, this is a
maj or issue in terns of many of the protease
inhibitors in particular, especially because they
are all CYP3A substrates, and | think that we could
see sone benefit if that was to be done, but |
would Iike to see sonme sort of indication in terns
of how many patients who fell at the |low end for
the Cmins or area under the curve were actually
failing and what is that component in terms of the
efficacy of this drug.

So, that is ny only najor conment there.
In terms of the experienced patients--

DR GULICK: Let nme hold you on that, and
we will stick with naive patients for now Then,

we will come back to experienced patients.
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Any ot her comments on the naive patient
group or the data that we saw for naives?

DR. ENGLUND: | think the data they
presented was quite convincing and that for the
real world where we are working, | particularly
wor ki ng with adol escents where pill burden is
absolutely, for nmy patients, the nunber one concern
that they have, of course, it is our job to work on
safety, but pill burden is incredibly inportant,
the nunber of doses a day, and this drug offers
equi valency in terns of many of the other
par ameters

I am not worried about the effects of
hyperbi | i rubi nem a that have been presented so far
al though I think we should discuss this further
later on, but in terns of the treatment effects
seen in naive individuals, | think, yes, it is
inmportant and | think there is clearly a niche and
that they have presented sonme good data to convince
me that it would be a good thing.

DR GULICK: Let nme just say to the
committee that at the end of the discussion of the
first question, we will take a formal vote, so
don't feel conpelled toring inif you know how you

are going to vote already. It is not necessary to
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1 do that, but thanks.
2 QG her conments on naive?
3 kay. Let's nmove to--half a comrent from
4 Dr. Fletcher.
5 DR FLETCHER: Actually, | think these are
6 probably just nore some clarifying questions. In
7 terns of the dosage forms that are being requested
8 for approval, is the 100, 150, and 200 ng capsul es
9 or is it just 200 ng capsules, is it the powder,
10 not the powder? | can't really tell fromthe
11 i nformati on we have what the approval is actually
12 bei ng requested for, dosage fornmwi se.
13 DR. MARCUS: It's for the 100 ng, 150 nmg,

14 and 200 ng capsul es.

15 DR. FLETCHER: The second question | have,
16 it comes back to something earlier this norning,

17 and that is the food effect on absorption. | am

18 wondering, fromthe sponsor, | would just like to

19 see a picture of what a recommended neal | ooks
20 like--well, okay, a description of what a

21 recomended neal |ooks |Iike, how nany cal ories,
22 fat, if it could be translated into what does
23 sonmeone really have to eat in order to get the
24 optimal absorption for the drug.

25 DR. CGRASELA: I n our single-dose food
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ef fect study, we look at both a "light" neal and a
high fat neal. A light nmeal is approximately 350
cal ories and approxi mately 25 percent fat,

believe. The high fat neal is approxi mately 950
calories and about 50 to 60 percent fat.

DR FLETCHER: In ternms of an effect on
bi oavail ability, you see no difference between the
light meal and the high neal in terns of atazanavir
concentrations?

DR. GRASELA: I n the single-dose study,
the bioavailability was actually increased nore
with the light nmeal than the high fat meal. The
variability was reduced in both neal types. Wen
we did sort of a conposite analysis follow ng
mul ti pl e dose adninistration, and it was confounded
by the adm nistration of saquinavir unfortunately,
the high fat neal, |ight neal, were equivalent.

So, therefore, in our view, it's a wash,
and in the clinical trials, it was given wthout
regard to the neal type

DR FLETCHER: And that was answering ny
question, so in a study like 034, what was the
recomrendati on, then, on the meal ?

DR GRASELA: M understanding is that it

was to be taken with a neal, but it was not
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speci fi ed.
DR GULICK: M. Sharp.

MR. SHARP: As a treatnent-experienced

patient, | am concerned about approval of this drug
in experienced folks. | ama little bit worried
t hat - -

DR. GULICK: Can | stop you just for a
second? | want to stick with naive until we are
done, and then we will pick up on experienced, |
promi se. |In fact, maybe we will do it right now.
Sorry. Go ahead.

MR SHARP: So, continuing on. | am
concerned that more studi es need to be done | ooking
at experienced fol ks, and sone of those studies
woul d be just |ooking at the conbinations. W are
on so many drugs. The pharnmacopeia is just huge
and people |like me who have been on all the drugs
and are continuing to take prophyl axis therapies
and everything el se that goes along, | amreally
gl ad that people could get effect fromthe drug
with one protease inhibitor use. | think that is
really inmportant to distinguish.

But there are other studies that | think
need to be carried out, and | amreally concerned

that if the drug gets full approval, as Rob said
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1 earlier, | amconcerned that some of the follow up
2 studies will not be done. So, | just want to make
3 that point.
4 DR. GULICK: Dr. Fish.
5 DR FISH An area of concern, | certainly
6 think the data | ooks good for both naive and with
7 the concerns as we will get to in terns of the
8 experienced patient popul ation, but for either
9 group, as we nove towards treatnment sinplification,
10 and we are tal king about once daily therapy in that
11 push, already there are clinicians who sacrifice
12 think the didanosi ne and enpty stonach piece in the
13 interest of doing it once a day, and we will not be
14 able to do that with this particul ar conbi nation
15 So, special attention to use with
16 di danosine in particular with atazanavir could
17 cause potentially that treatnment reginen to fail
18 In terms of the patient-experienced
19 popul ation, | think the take-home message for ne is
20 that it has a niche, but | amgoing to use
21 resistance testing to guide ne, and | very nuch
22 appreci ated the genotypic information that was
23 offered today in terns of helping nme to guide that
24  treatnment decision

25 DR GQULICK: Oher comments on the
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ef ficacy and the experienced popul ati on? Dr.
Mat hews.

DR MATHEWS: There is a real dil emm,
think, facing the cormttee and the agency because
if the agency has not reviewed the 16-week data on
the PK-boosted regi nen, and yet the data that was
reviewed i n experienced patients faces the treater
with the decision of using a reginmen which may have
inferior virol ogi c outcones, but have a | ot of
advantages in terns of sinplicity, tolerability,
and so on.

So, it is not as clear to just say it's
efficacious in the case of highly treatnent-experienced
patients based on the data that is
reviewed and reviewable at this point. You could
say that it's superior to placebo based on the
conparisons that were done in that trial, but
inferior to a reginmen containing Kal etra.

What hasn't been tal ked about is what are
the | ong-term consequences of using an unboosted
regi nen without atazanavir in terns of further
accrual of resistance nutations and | onger term
significant virologic and then i mmunol ogic failure.

So, | think we need to discuss that nore.

DR GULI CK: Dr. Fletcher.
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DR. FLETCHER: This woul d be a question
think probably nore to the agency. |If the
conmittee were to reconmend approval for treatnent-
experienced patients, would the agency consider, in
the dosi ng recomendati ons, the use of the boosted
atazanavir/ritonavir dose, so the 300/ 100 ng
regi nen, or does the dosing really have to be
constrained to the 400 ng, once daily, dose?

DR. BI RNKRANT: As of today, it would be
restricted to the 400 ng dose. The PDUFA date,
that is, the date by which a regul atory deci sion
has to be nade by law, is the 20th of June, so
bet ween now and then, there isn't that nmuch tine to
review that additional data that came in |ate.

DR GULICK: Just to point out, it puts
us, as a commttee, inalittle bit of an awkward
position because we are seeing evidence of
activity, but it is not as good as a conparator
arm at the sane tine, we saw prelimnary activity
whi ch hasn't been reviewed by the agency, which
seenmed to suggest simlar virologic effects to a
Kal etr a- based arm

In addition, the pharnacokinetics to
support better drug levels and a better Crin, when

boosted with ritonavir, so | think | am seeing sone
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1 shaki ng heads, that we are feeling a bit conflicted
2 about this point.
3 DR BIRNKRANT: Well, it is also a dilemm
4 for us, as well, to see snippets of data that | ook
5 potentially promising, but given that it was
6 submitted so late, it is difficult to review all of
7 that data within such a short period of tine.
8 G ven that, as you answer the question for
9 the treatnment-experienced popul ati on, please |et us
10 know how i nportant to the entire conmttee, the
11 data from 045 would be in order to put wording in
12 | abeling pointing to use of this drug in the
13 treat ment - experi enced popul ati on.
14 DR GULICK: So, let's address that
15 specific point fromthe conmmittee. So, here is a
16 study, we have seen the data, it has not been
17 revi ewed by the agency, and how i nportant do we
18 feel that that data is to include for the
19 treat ment - experi enced popul ati on
20 Dr. Fletcher.
21 DR, FLETCHER. Well, in my mind, it is the
22 only data that really nake the case froma clinica
23 trial for using the drug in the treatnent-experienced
24 patient. |If you have to |ook at just

25 the 400, once daily, regimen versus Kaletra, it
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wasn't as good as other avail able agents.

So, | think in terns of nmaking the case
for arole, the drug, safety, efficacy, and
treatment-experienced, to me, 045 is essenti al

DR GULICK: Qher thoughts on that?

Dr. Engl und.

DR. ENGLUND: | agree. | think it is
important, but | also can sense at |least fromthe
people | work with, and | know t he FDA appreci at es
this, too, is the sense of urgency. W have
patients that are running out of alternatives and
it is of concern. W don't want to junp the gun
too early, but we would have a problemto recomend
it for naive and think that it's not going to be
used in another way.

DR. GULICK: O her opinions about this?
Dr. Mat hews.

DR. MATHEWS: Let ne say that | think we
woul d not be well advised to take the extrene
position of saying that because it's inferior to a
Kal etra-containing reginen, it shouldn't be
approved for treatment-experienced patients.

I think what should happen is that the
data should be presented in the |abel to show that

it did not performas well as Kaletra, and the
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precise clinical situation where it night be used
is going to involve individualization of therapy.

I nean | have lots of patients who are

having a lot of trouble taking Kaletra or other PI-based

reginens that are very anxious to get to a
simplified PI regimen. On the other hand, | am
going to have to tell them you know, you are
barely controlled right now, and the snmall

difference in efficacy between what you are on now

and this nore sinplified regi men may cost you |long-term

virol ogic control, we don't know.

But | think those are the discussions that

are going to have to take place in the office.

DR GULICK: | would Iike to make a coupl e

of points on this nyself. W have been talking
about experienced patients as if they were one
group, and that is clearly not correct, and | think
that that clouds our thinking when it comes to the
optimal treatnment of experienced patients.

043 was a study, yes, of experienced
patients, but only 56 percent actually showed PI
resi stance upon entry into that study, and they
were limted to have fail ed one protease inhibitor
by history. So, that is what you woul d

characterize really as an early failure group, and
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235
I think the 045 study | ooks at a nore advanced
group with nore Pl experience.

Clearly, that is the biggest need in the
clinic right now, is not so much the early failure
peopl e where you may have several options to choose
from but the |ater stages where you want sonme good
options, and Chris' inportant point that this is of
benefit in a salvage reginen. They are the sane
principles that apply in a naive reginmen - |ow pill
count once a day actually also apply in the sal vage
setting, as well.

The other point | wanted to nmake is that
043 really is not a study that we woul d do today
because we woul d select, in a person who has failed
one regi nen, we woul d sel ect the next regi nen based
on their resistance testing, which was not done in
this study. It was done retrospectively to go back
and | ook at where they were.

So, really, it is difficult to apply that
study to the optinmal treatnent of the experienced
patient today. Current guidelines, as was revi ewed
earlier by Rich D Aquila and others say that you
shoul d do resistance testing in that setting. Pick
the optinmal reginen based on the results of

resi stance testing.
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1 Again, not to criticize that study, it was
2 probabl y designed before that was true, but it
3 needs some interpretation in terms of how you woul d
4 doit.
5 DR BI RNKRANT: But if resistance testing
6 were incorporated into the use of this drug, then,
7 how woul d you feel using it then in a treatnment-experienced
8 popul ati on?
9 DR, GULICK: You are asking ne directly or
10 shall we ask the committee? | will answer. How
11  about that?
12 I would say that based on the data that we
13 have seen today, that in an experienced patient,
14 you want to optimize their drug | evels and that
15 conmbining with | owdose ritonavir woul d be the way
16 to go, analogous to all of the other approved
17 protease inhibitors we have with the exception of
18 nel finavir. That is one man's opinion.
19 DR. KONEY: First of all, I ama very
20 nai ve person when it comes to all this, so take
21 this with a grain of salt, but |ooking at this from
22 the point of view of the safety side, and you
23 enphasi zed that earlier, | haven't seen any data in
24  the so-called experienced patients that nmake ne

25 believe that they are at any nore risk than soneone
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who is relatively treatnment naive

So, having said that, and | ooking at the
nunbers, there are responders. There clearly are
peopl e who are responders even though the nunbers
are not as robust as you would like themto be.

So, | guess | am having a somewhat difficult tine
under st andi ng why you woul dn't want, as long as the
data conme in | ooking the way that you think that
they shoul d | ook, and after a thorough anal ysis,
why woul dn't you want this conbination avail abl e
for people who haven't responded to other therapies
as long as there is not extra safety concerns,
which as | said, so far, |ooking at the data very
superficially, we haven't really seen

You have got gain, and you don't have too
much of a wash, why not?

DR BI RNKRANT: We have only reviewed 16
weeks of data. We haven't reviewed the 24-week
data for safety yet. So, if we think that woul d be
important. W don't want to rely on the 16-week
data for use in this popul ation just based on the
16 weeks. W want to see the 24-week data to mmke
a deci si on.

DR GULICK: Dr. Remmel and then Dr.

Tephly.
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DR. REMVEL: There is, of course, another
cl ass of experienced patients to consider, and
those woul d be patients who al ready have di sturbed
lipid profiles and who you want to switch to | ower
their cholesterol or lower their triglycerides
especially, and that may be in a slightly different
cl ass than what we are tal king about in terns of
failure. That clearly would be advantageous for
many patients in addition to sinplifying their
regi nen.

So, that might be alittle bit of a
separate category that one m ght consider.

DR. GULICK: Dr. Tephly.

DR TEPHLY: Exactly. | was going to make
exactly the sane point, that we can't forget the
advantage of the lipid-lowering quality of this
particul ar agent.

DR GULICK: O her comments on the

experienced? Dr. Kumar.

DR. KUMAR. | want to echo sone of the
coments that Dr. Mathews had said. In the
treatment-naive patient, | think it is an excellent

drug, it's a drug that | feel very, very
confortable with, but in the treatnent-experienced

patient, using it by itself, wth unboosted dose,
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my concern is that failure begets failure, and in
that setting, despite its conveni ence, the dosing,
that it may lead to the devel opnment of nore and
more resistant nutants, so that is really what | am
concerned about, using it as a single dose of 400
mg wi thout boosti ng.

DR GULICK: Dr. Fletcher.

DR FLETCHER: Again, another question of
the agency. |It's this issue again about what if
there was a reconmendation for approval, what coul d
go on the label in the pharnmacol ogy section. Could
i nformati on on boosting be put into that section,
or again, would the | abel really be constrained to
informati on on the 400 ngy dose?

DR. BI RNKRANT: There is a possibility
that perhaps some PK data could be placed into the
| abel in the appropriate sections.

DR GULICK: Let's consider
hyperbi | i rubi nem a observed in the clinical trials
so far. Comments on that? Dr. Tephly.

DR TEPHLY: This particular drug is not
the first one, | guess, to have denonstrated
hyperbi lirubinem a, so there is a precedent here
already. | don't believe there has been a single

case of hyperbilirubinem a reported in an adult
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1 where there has been any toxicity due to this

2 particul ar substance other than its cosnetic

3 probl em

4 How far one goes down in age group is

5 sonet hing that needs other coments, people who

6 have had nore experience in this, but | have had a

7 nunber of experts, that in discussion on this

8 subj ect, who have dealt with pediatric age groups,

9 and other than the yellow color, the only problem
10 seens to be the living life, and I amtal ki ng now
11 about Crigler-Najjar patients who have val ues that
12 are up in the extraordinary |evel, 100 ng/dl, and
13 so forth.

14 Their only problemis that they want a
15 liver transplant because they | ook yellow, and

16 don't believe that, unless soneone has data from
17 hyper bi | i rubi nem a excl usi ve of hepatic di sease,
18 that there is any potential toxicity.

19 Now, in the very, very young, of course,
20 there has been published sonme information on its
21 deposition in the caudate nucl eus and ot her

22 extrapyram dal portions of the brain, and that is
23 an area that | think needs to be discussed possibly
24 in the future. There is no data on that now

25 | know a little bit about UGI 1Al1, and the
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bilirubin is a specific substrate for this protein,
however, we published a paper |ast year show ng
that there are two binding domains on this protein,
and that bilirubin glucuronidation is not inhibited
by a nunber of other agents which are al so

met abol i zed through the catalysis of this protein.

| believe that the steroid binding site is
different than the bilirubin binding site, as well,
and certainly different than the opioid binding
site in this protein, so the drug-drug interaction
may not be as inportant also as one might consider
when one takes into account the substrate
specificity of this protein.

To summari ze, | do not see any probl em of
the bilirubin levels that are reported in any of
the work that has been denonstrated here, and
woul d suggest that there probably won't be any
problenms in the future including drug-drug
interactions with agents that attack the bilirubin
binding site with several exceptions, and those
have been reported in this work already.

DR. GULICK:  Thanks.

Dr. Renmel .

DR. REMMVEL: There are a coupl e of

exceptions, and it may play inmportance in certainly
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African popul ations and the Mediterranean area, and
that has to do with cholelithiasis. There have
been reports in ternms of cholelithiasis in

G lbert's syndrome in beta-thal assem a, sickle cel
anem a, and gl ucose- 6-phosphat e dehydr ogenase
defi ci enci es.

In fact, in sickle cell anem a patients,
chol ecystectony is the nunber one cause of surgery
in those patients. So, where you have a situation
where you have a higher red blood cell turnover and
a hi gher henogl obin turnover, that is being
met abol i zed down to bilirubin, theoretically, there
could be a concern there.

Now, we do have a high African-Anerican
popul ati on who are taking these drugs, so that
woul d be just a cautionary statenent that those may
be patients that we mght want to watch for in
terns of gallstone formation.

The other comrent | had is there has been
an interesting recent study that bilirubin is an
excellent oxidant, in fact, it may be hel pful for
preventing ischemc heart disease, so that may be
an additional benefit actually in a secondary
mechani sm

DR GULI CK: Dr. Sher man.
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DR. SHERMAN: As a hepatol ogi st who is
frequently asked to evaluate patients with el evated
bilirubins, as well as other problens, | also have
a particular interest in this area. First,
Glbert's is not a disease, Glbert's is a
pol ymor phi smthat may, in fact, confer some benefit
as was indicated in nore than one area. There is
evi dence of anti-proliferative effects of
unconj ugat ed bilirubin.

So, what we see in terms of el evated
bilirubin in this process is not the same as what
we see in a cholestatic process. Sonmeone nentioned
early today a trinethoprimsulfa, which can cause a
chol estatic process, but it's a conjugated
hyperbi | i rubi nem a.

The unconj ugat ed hyperbilirubi nem a seen
here is not a disease, and that needs to be
enphasi zed. However, the fact that patients have
mor e chol ecyst ectoni es associated with
hyperbilirubinema is true, and it is due to a
probl emthat exists in the community, that often
patients who show up with sone vague abdom nal pain
and an elevated bilirubin are not fractionated or
fractionated or not recogni zed, and that |eads

those patients often to inappropriate surgery.
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So, the problemhere is one of education
and recognition. The conpany has indicated that
they have a plan in place to deal with this
education, and that is going to be very important,
but it is going to need to be enphasized in the
| abel that this is a known side effect, again not a
di sease, of the use of this medication, and that
just because a patient's bilirubin is elevated,
doesn't nean that they have significant underlying
I'iver disease

Enphasis on the use of indirect bilirubin
as a nmeasure is inportant. There were sone
questions raised about the utility of screening

patients for Glbert's, and certainly the assays at

| east in research | aboratories are available. | am

not aware of a comrercial test yet for Glbert's.
I wouldn't be surprised if sone specialty |abs are
beginning to | ook at that.

However, nost of these patients can be
identified, the ones at greatest risk, sinply by
| ooking at their baseline bilirubin and | ooking
again for the direct versus indirect fractionation,
and you can nake that determ nation before the
patient ever starts the nedication

I do question whether this, in fact,
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1 shoul d be classified as a toxicity with dose
2 reduction recormended at a certain |evel, because
3 again, if you accept that this unconjugated
4 hyperbilirubinema is not a disease, then, there is
5 little reason to do a dose reduction unless for the
6 cosnetic reasons that a patient doesn't l|ike the
7 color of their skin and sclera, and if that is an
8 i ssue, then, maybe this was not the best drug for
9 themin the first place because you don't want to
10 drop the dose and have problenms with vira
11 br eakt hr ough because you are droppi ng the dose for
12 the wong reason
13 DR. GULICK: Let's pursue that point for a
14 mnute. So, as | understand that the current
15 proposal is not having dose reduction at all in the
16 | abel , but reconmending that Grade 4, which is
17 greater than 5 tines the upper limt of nornal,
18 bilirubin, would be considered to discontinue the
19 agent. That is the proposal
20 DR MARCUS: That is correct.
21 DR, GULICK: Dr. Sherman, what do you
22 thi nk about that?
23 DR SHERMAN: | think there is no reason
24 to drop the dose based on that level if it is due

25 to this drug. Again, a primary unconjugated
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hyperbilirubinema that is not in the setting of
sepsi s, where you could have henolysis and DI C

DR GULICK: Is there any bilirubin where
you woul d change your mind and reconmend
di scontinuing the agent, if | pin you down for a
| evel, that nakes you unconfortable to continue?

DR. SHERMAN: | woul d not stop the drug
for that reason ever, but | don't think we are
going to see levels in this disease--

DR GULICK: Fifty, 60?

DR SHERVAN: Well, you won't see that in
this di sease process

DR. GULICK: Dr. Tephly.

DR TEPHLY: | whol eheartedly agree.
don't think one should--this is not |ead poisoning
where you treat a blood level in children. | don't
believe in treating a blood level. 1 don't think
that is appropriate.

DR. GULICK: Dr. Fish.

DR FISH | think this will be patient-driven,
and we have the indinavir experience. It
was | ess frequent with indinavir, but we certainly
| earned to nmanage that, and we occasionally saw
bilirubins goto 6 or 7. |If the patient gets

clinically jaundiced and they are terribly bothered
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by it, they are going to want to come off the drug.

I think inportantly, probably with
indinavir, it was not of a frequency where we
di scussed that as a side effect when we started
treatnment. We tal ked about ki dney stones and ot her
things. But with this drug, | think it will be
important for us, as clinicians, to discuss this
with the patient, so that they are aware upfront
that it could occur, in fact, maybe we could say it
may well occur, and yetis clearly not harnful and
be very reassuring upfront.

I think we will get a lot of people
through that if they do go into these higher |evels
of hyperbilirubinema, they may want to di scontinue
because of the cosnetic effect.

DR GULICK: Shall we nove on to the
cardi ac conduction part of the question? Let's
actually start with the QT interval

Comment s about what we saw? Dr.

Mor ganr ot h.

DR MORGANROTH: | think the principa

dataset that is inportant is the 076 trial, the so-called

definitive trial. It is not perfectly
definitive, doesn't have a positive control, has

al most enough fermales to | ook at that issue.
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1 guess | amnot too troubled by the dose, the super-
2 t herapeuti c dose 800 because of the discussion that
3 occurred. That is sort of a bit of a limitation,
4 but nice to have of a wi der range, but | am not
5 sure because of the need to use nornal volunteers
6 and the bilirubin, and the ethics of all that, so
7 it is not too unreasonable that the 400 and 800,
8 and as was pointed out by the sponsor, the
9 concentration differences even nore than 2X, which,
10 of course, is inportant.
11 The lack of a positive control, in ny
12 opinion, in this particular trial should be given
13 little weight versus medi um wei ght or nore than
14 that, because they had adequate nunbers of ECGs,
15 you know, over 10. Usually, 10 to 15 is the right
16 nunber. They had a nice sanple size, and they did
17 adequat e neasurenents in terns of manual, centra
18 | ab, and they had a placebo, and they had it sounds
19 i ke enough of a washout period that carry-over
20 effects are probably not an issue.
21 The | ack of any signal, nmeaning that the
22 signal was negative by Fridericia s, whichis, in
23 my opinion, the only thing that counts, | would not
24  think that Bazett's should be used at all, that the

25 fact that there was both negatives conpared to
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pl acebo versus anything el se make me very
confortable that the lack of the positive contro

is not critical, because |I think the purpose of the
positive control is to get these trials done with
adequat e sanple size, with adequate nunber of
measur enents and adequate corrections and the |i ke,
and if not, you know, if there is something shorted
by a good design in that regard, then, the positive
control, of course, is the way to check that.

If soneone wanted to use only 30 patients
in a crossover instead of 72, or soneone wanted to
use 60 CGs instead of nore, or what have you, so
woul dn't be too troubled by the positive control,
because | know in the agency's analysis, that was
an i ssue.

So, it is not perfect, but in ny opinion,
it is pretty close to being definitive, and wi thout
a signal on the QT, save for the 3A4 interaction
issue, | think I would not be concerned at all
about the Qr.

DR GULICK: Dr. Kowey.

DR. KOAEY: | will be alittle | ess kind,
I think, not that | think--this is obviously a very
difficult problemarea, and | do want to conpliment

the sponsor because | think that they have, to this
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point, done a fairly good job of trying to
understand two different issues.

By the way, QT interval, | have heard a
| ot of people talk about conduction abnornalities,
Qr is not a neasurenent of conduction, it is a
measur enent of repolarization. W do have a
conduction problem and that is the PR interval,
and we have a repolarization issue, which is the Qr
i nterval .

I amnot saying that just to be petty, but
I think we need to be clear that there are two
separate ECG i ssues that have to be dealt with.

As | said, | think that there has been an
honest attenpt to try to understand this, but there
are nmany things about this particular dataset which
I think are somewhat disturbing, and we need to
make sure everybody understands.

Nunber one, | think that the preclinica
studies are inadequate. | think stopping with a
HERG assay and then one nmeasurenent of action
potential duration in a Purkinje nodel, it used to
be okay, and it is not okay anynore.

I think the gui dance docunent that is now
in draft had made it fairly clear that we need to

do a better job of understanding these drugs
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preclinically because it isn't just HERG There
are ot her nechani sns by which drugs may affect
repol ari zation, and there are ot her nodels now that
are highly avail able and not expensive, easy to do,
that can give you nore infornmation

So, when you get down to asking |ater
about what kinds of things need to be done, | think
I would Iike to see a better preclinical assessnent
of this conpound.

The second thing is that it is a
noncardi ac drug that is going to be adm nistered by
noncar di ol ogi sts, which means that it is unlikely
that anybody is going to be paying much attention
to ECGs.

We can pretend that sonmebody is going to
get EKGs and | ook at them but the fact of the
matter is that when this drug is approved, it is
going to be used by people who are not going to be
| ooki ng at cardi ograns.

So, that raises the bar somewhat, and to
the extent that | would like to know as nuch as
can possi bly know about the worst case scenario
that you can possibly get with a conmpound |ike
this, again, both in terms of the PR interval and

the Qr interval
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The third issue is that there is a
metabolic inhibitor issue here. |t is netabolized,
and it is a common enzynme system and we have spent
alot of tinme talking about this. Joel even
brought it up in his talk about netabolic
inhibitors and the inportance. There is the
opportunity here to have conconitant therapy which
m ght grossly change the plasma concentration, in
fact, we have seen that, that there are wide
variations in plasm concentrations.

Now, there is a table on page 175 of the
briefing docunent in which the sponsor has
presented plasma concentrations which are way up at
the upper end, they use the worst possible
correction fornula, which was Bazett's, and stil
didn't see anybody go over 500 milliseconds.

That is very, very reassuring, but it is
in a retrospective kind of |ook at a dataset which
i s underrepresented by wonen who are typically the
peopl e that we worry about having QI interva
i ssues, so | am al so concerned about that.

The PR interval issue again is an issue
because peopl e who take these nedications, when
they devel op di seases that nmay not necessarily be

related to HV, maybe exposed to drugs, which can
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al so have an effect on the PR interval, like

cal ci um channel bl ockers, for exanple, and again,
think it is highly unlikely that people who are
going to be prescribing this drug is going to be
followi ng el ectrocardiograns in people |like that.

So, again, | would like to see nore
i nformati on of what happens to conduction, PR
interval, as well as repolarization at the extrenes
of plasma concentrations, and | don't think that
that has been as well expl ored.

Now, there is a good excuse for it. The
excuse is that if you try to drive the plasma
concentration too high, there is an issue with
hyperbi l i rubinem a, but as | pointed out, | don't
think that that would be an issue if you were to do
studies in which the patients were not exposed or
subj ects were not exposed to that |level of drug for
too long a period of time, you might be able to
gather more informati on about again the worst case
scenari o.

What these things many tinmes conme down to
are not a question of approvability. This is under
an approvability question, and | apol ogi ze because
I don't think that anything that | have said

necessarily goes to approvability.
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I think that these questions nore fromthe
point of view of labeling than it is approvability,
but in factoring in the benefit and the risk, |
just don't--1 feel differently than Joel, | think,
alittle bit, inthat | ama little bit nore, maybe
a noderately nore worried about this as an issue
for patients, and | don't want to see it taken off
the table. | think it is sonmething that really has
to be dealt with in |abeling.

DR, GULICK: Let me just clarify one
point. W are going to take a formal vote, so
everyone will need to assess the risks and
benefits, and come up with an answer for
t hensel ves, but in addition, our discussions are
meant to help with the process of the |abeling, so
we are considering both here at the same tine.

DR KOWEY: O course, | understand that.
I really don't think again that this is an
approvabl e--from ny point of view-an approvabl e
i ssue. These things that | just raised, | think
that they are issues fromtwo aspects. One is nore
study, and the second is proper | abeling.

DR GULICK: M. Sharp.

MR SHARP: | want to bring up again the

i ssue of conbining drugs and what that means for
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1 this effect that happens to people, both in the Qr
2 and the PR, concerned with--you said that all the
3 protease inhibitors have an effect on QT
4 promul gati on.
5 After this drug is approved, doctors are
6 going to give it to patients, and they are going to
7 be taking all kinds of different conbinations, so
8 what does that mean in terns of these kind of--even
9 though we don't really see the QI as an issue, that
10 much of an issue here, what does that nean in the
11 real world.
12 DR KOWEY: Let ne answer that. But
13 think that you just hit it right on the head, which
14 is exactly what | was getting at. People are going
15 to be exposed to many, many ot her kinds of drugs,
16 and we have | earned now our |esson that there are
17 | ots of drugs out there that not only affect
18 repol ari zation, but can also affect conduction
19 That is why | am saying that the two
20 things that need to be done, that | don't think
21 have been done yet, or a nuch better job of
22 defining this problempreclinically, that is,
23 under st andi ng exactly what is going on in
24 preclinical nodels, and, secondly, really trying to

25 find the worst case scenario, that is, exposing
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peopl e to very high concentrations of this drug
either by virtue of giving them high doses or using
a netabolic inhibitor, and seeing what happens in
the worst case to the QI interval, so that when
this happens--and the PR interval --so that when
thi s happens, we have sone idea of what we can
expect in the real world w thout anybody nonitoring
el ectrocardi ograns because, let's face it, we may
say we want that, but it is unlikely that it is
really going to happen.

DR GULICK: Dr. Mrganroth and then Dr.
Wod.

DR. MORGANROTH: | wouldn't want you to
think that there is total consensus anobng
cardi ol ogi sts about this issue, so it requires ne
to nmake one point of disagreenent with Dr. Kowey
and point of agreenent.

In terms of the PR interval, which we

junped to, | totally agree. | think that is an
inmportant labeling issue, | think it is a rea
effect. | think it puts some patients at risk

particul arly when they have cal ci um bl ockers on-board,
denonstrated by that case of junctiona
rhythm and death that was described earlier. So,

totally agree with that.
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In terms of the other issue of whether or
not it should be required to do sort of additiona
preclinical work on this drug relative solely to
the QI issues, | have a di sagreenent because
think that | was very inpressed that the HERG was
not able to be 50 percent inhibited. The sponsor
only showed it to get up to, if I recall, 30
percent or 32 percent or something, so it couldn't
even push it to 50 percent.

Nunber two, | believe the sponsor did what
I will call an alnmpst definitive trial as described
before, and | believe--and this is where we m ght
di sagree--1 believe that the target species, nan,
trunps preclinical

So, what we nmight find in preclinica
woul d be very interesting froman academ ¢ point of
vi ew, but would not influence ne personally at al
about whether this drug needs nore nonitoring or
more concern about its effect on cardiac
repol ari zati on.

I think the data we have, if you agree
that the 076 is a near definitive or equivalent to
a definitive trial, is negative, and it appears to
be clearly that with no signal of the QT

i ncreasing, and as Peter pointed out, when you | ook
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at the isol ated exanpl es even in wonen, even using
Bazett's, with these high concentrations--now,
there are not many because there is only a handful,
hal f dozen or so, there was also a reduction in the
Qfc interval in those individual patients even by
Bazett's or at |east known change.

So, | don't think that preclinical data
woul d--1 don't have a question clinically that I
need preclinical data to help me with, because
don't see any signal for the QI and | think a
reasonabl y wor ked-up application

Coul d they do another definitive trial,
singl e dose, with a nmetabolic inhibitor or ignoring
the bilirubin issue and saying who cares if you
push a normal volunteer up to 5 or 10 | evel of
bilirubin, you know, | think you would probably get
that by an ethics commttee sonepl ace, because it
isn't the toxicity, as pointed out, you know, and
maybe get it by. Today it is very tough.

But | just don't see the need for that
fromthe data we have to date, and it woul d make it
from90 percent definitive to 99 percent definitive
per haps.

DR GULICK: Dr. Wod

DR. WoOD: | would just like to echo the
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i ssues that have been raised regardi ng concerns
with labeling. | think even though the reality may
be that clinicians might not be inclined to do
EKGs, | think it would be very, very inportant,
since the PR intervals has consistently been an

ef fect that has been seen, so that practitioners
are going to have to be made aware

Specifically, there are a significant
nunber of HI V-infected patients that have
cardi onyopat hy, that are on digoxin. There has not
been any data presented regardi ng i ssues of
prol ongation of PR intervals in individuals who
have an indication for a didge [ph] for
cardi onyopathy, and | think it would be inportant,
not only for didge, as well as other cal cium
channel bl ockers, but any class of cardiac drugs
that may affect either conduction or repolarization
in terms of some kind of warning and alert.

As it relates to the use of the 300/100
dosing in treatnent-experienced patients, there is
no data that was presented by the sponsor regarding
PR interval issues in that dosing, and | woul d be
interested in knowi ng about that because clearly,
the concentrations were higher, which probably is

responsi ble for the superior virologic efficacy
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compared to the 400 daily, but | would al so be
concerned about the frequency of PR abnormalities
with that dosing because we didn't see that data.

DR. GULICK: Does the sponsor want to
respond to that?

DR LAWRENCE: In ny presentation,
| unped together treatment arns for the clinica
studi es, but we have that broken out by studies, so
if you can present that.

[Slide.l]

So, if you look at the DASH 45 study, we
did | ook specifically at a boosted regi nen versus
some conparators, and the incidence of first-degree
AV bl ock, 4 percent, is really right inline with
the other treatment arms across a nunber of
st udi es.

DR GULICK: Could we get a couple nore
coments on the PR interval itself? Dr.
Mor ganrot h, just about the findings we saw today?

DR, MORGANROTH: | really don't have nuch
to add than what Peter said earlier. | think the
fact that in this devel opment program there has
been no second and third degree bl ocks presented in
the individual trials is somewhat conforting, but

when one | ooks at specifically the couple cases

file:///A|/0513VIRA.TXT (260 of 339) [5/20/2003 3:57:13 PM]

260



file//IA[/0513VIRA.TXT
261
1 that were cull ed out where soneone was on verapani |
2 or soneone was a very high-risk cardiac patient, |
3 mean | think the |abeling can handle that and
4 manage that to nake sure that treating physicians
5 be very careful about the use of this agent with
6 any drug that affects AV node, that may be an
7 indication for an EKGif they want to comnbi ne the
8 drugs to nake sure that after one reaches steady-state or
9 whatever, that sonmeone is not sitting with
10 a junctional rhythm because the AV node has been
11 knocked out.
12 Agai n, nost people would be synptomatic
13 with that, with this kind of condition. They would
14 conpl ain of dizziness or their pulse would be very
15 slow, et cetera, so | think that would be
16 clinically, usually evident, but in the | abel, one
17 shoul d be al erting physicians about the interaction
18 at the AV node. That is clear
19 In terms of how inportant that is, you
20 know, without seeing any second or third degree
21 bl ocks, it is going to be an uncommon, you know, |
22 woul dn't say rare, but it is going to be an
23 uncommon phenonenon, and | think risk managenent
24  should handle it.

25 DR GULICK: Dr. Kowey.
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DR. KONEY: Well, there is always concern
about how data that you see inside a very well
done, well supervised clinical trial, how that
applies to the universe of practitioners once the
drugs are out and used, and you nentioned didge,
cardi onyopat hy patients also get exposed to beta
bl ockers these days at a very high clip.

It is an interesting paradox because we
are tal king about heart bl ock which predisposes the
bradycardia, which is a very strong risk factor for
t he devel opnent of torsades for drugs that prolong
the Qr interval

So, you could envision a scenario where a
pati ent becones very bradycardic and is exposed to
a higher risk of devel oping torsades, which is the
rhythmthat Joel was concerned about, based on QI
prol ongati on because of this very unusua
conbi nation of el ectrophysiol ogi cal effects.

I amalso kind of left with--it is an
out si de cal ci um channel bl ocker, and | guess that
is the nechanismfor the PR prolongation although
we don't really talk about that very nuch. | nean
the nmechani sm of PR prol ongation here, we are
assuning it's calciumeffect, but as Joel pointed

out, it does have a mnor effect on sodi um
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1 currents, and in that one very, very severe case,
2 not only did the person develop AV bl ock, but they
3 al so devel oped bundl e branch bl ock, which is not
4 what you expect from a cal ci um channel bl ocker, but
5 you m ght see with a sodi um channel bl ocker
6 So, there is enough here that again
7 think it really does bear careful attention in

8 terns of what you tell practitioners when the drug

9 is available to them
10 DR GULI CK: Dr. Kunar.
11 DR KUMAR | just have a question to both

12 our cardiol ogy consultants. Could you comrent--and
13 I had asked this earlier on--in clinical practice,
14 if you use thiazide diuretics with this and

15 patients become a little hypokal emi ¢, what woul d

16 happen to either the PR or the QT interval, and

17 would that have a clinical relevance?

18 DR. KOWEY: Hypokal emia? Hypokalema is a
19 very inportant paraneter for the QI prol ongi ng

20 ef fect because hypokal em a itself prolongs the QT
21 interval, and we knowis a risk factor for the

22 devel opment of torsades when patients are given

23 drugs which prolong QT interval

24 So, hypokalem a is sonething that we

25 assi duously avoid in people who receive QI-prol ongi ng drugs
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for these reasons. So, it is
i mportant.

DR MORGANROTH: In this case, if
at azanavir does not affect the QI interval, then,
hypokal em a and bradycardi a prolong the QI just as
Peter said, and has its own consequences fromthose
primary conditions, but you wouldn't have to worry
about any interaction if the drug doesn't prolong
the Qr.

If the drug does prolong the QI, which I
don't find evidence for, as you know, at this
poi nt, that becones inportant |abeling information,
whi ch often says do not use this QrI-prol ongi ng drug
in conditions such as heart failure, atrial
fibrillation, all the points that | had nade on one
of nmy earlier slides of all the mtigating factors
that can also affect the QI, and you get two QT
prolonging at a time, you can get knocked over the
hill with a bad arrhythm a.

But just the isolated factor itself of
havi ng heart di sease or hypokal emi a or bradycardi a
that is severe can, in fact, in sone patients,
cause torsade

DR GULICK: Let nme just try to sunmarize

what we have said, and then we are going to take a
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formal vote on this. Regarding atazanavir for the
nai ve popul ati on, there was a consensus that the
drug is clearly active, that we saw convi ncing data
compared to a tough conparator, which was an

ef avi renz-based regi nen.

Peopl e noted the convenience in terns of
pill burden once a day and a general inpression
that the side effect profile was reasonable in the
nai ve patient popul ation

A coupl e of cautions where PK variability,
and we had spoken sonme about food effects. In
terns of the experienced popul ation, that presented
much nmore of a quandary to us and to the agency is
what we heard.

We saw evi dence of activity, but this drug
| ess good virologically to the conparator arm
whi ch was Kal etra based. The committee had a
consensus that there was nore concern about the
activity of atazanavir alone in a treatnent-experienced
popul ati on.

W were interested to see the ritonavir-boosted
data, but appreciate that this hasn't been
adequately reviewed and that we don't have a | ot of
followup information there.

The suggestion by Dr. Fletcher that
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perhaps PK information could be included in the

| abel to help the clinician decide what to do was
greeted with some enthusiasm and then the point to
make that resistance, as it should be used in the
treat ment - experi enced popul ation as consistent with
general gui delines.

O her advantages of the drug in naive
patients also apply to the experienced popul ati ons,
and then the point made that when we tal k about
experience, we are usually tal king about virol ogic
failures, but Dr. Remrmel nmde the point that
anot her version of a treatnent-experienced
popul ati on are those who are doing well, but are
havi ng hyperlipidem a, and so using atazanavir in
t hat popul ation, we al so saw sone evi dence t hat
that would be a good use of the drug.

Sone concerns in this group - drug-drug
i nteracti ons because experienced patients often are
on multiple conconmitant drugs. Again, the feeling
that atazanavir al one perhaps is not the optinal
therapy or the optinal way to use the drug in this
popul ati on.

Hyperbi l i rubi nem a, people felt generally
confortable. W have a precedent wi th indinavir

al though it occurs less frequently. Several people
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said this is not a toxicity, this is not a disease,
it isreally cosnetic, that education and
recognition are probably the keys, and enphasis
that this is indirect bilirubinenm a, and that dose
reduction was not supported by the commttee on

t hat basi s.

Concerns about bilirubin, we heard a
little about certain populations in pediatrics,
gal | stones were al so rai sed

In terms of the cardiac effects, QI
interval, the 076 study felt not to be perfect, but
pretty darned good, that there was not a signa
using Fridericia nmethod of the QT interval

There was sone di sagreenent about the need
for further study in preclinical, and the point
made that man is a pretty good nodel for nen, and
sone di sagreenent about nonitoring, whether routine
EKGs or synptom based woul d be appropriate, but no
consensus.

The big caution here is using this drug
with other inhibitors of the 3A4 enzyne system In
terns of PRinterval, felt that this is a rea
effect and that sone popul ations could be at risk
particularly those with conconitant di seases or are

on ot her nedications including cal ciumchanne
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bl ockers. Again, sone di sagreenent about the need
for nmonitoring, the need for warning, and sone
reassurance that there was no secondary or third
degree heart bl ock.

Wth that, we are going to go ahead and
take a formal vote, and the question that we are
going to answer is do the efficacy and safety of
atazanavir support its approval for the treatnent
of HV infection, and the answer is yes or no.

Drs. Sun and Morganroth are not eligible
to vote, so we will start with Dr. Kowey and go
around the table. A yes vote is for approval, and
a no vote is agai nst approval

DR KO/AEY: Yes.

GULICK:  Dr. Fish.

FI SH:  Yes.

GULI CK: Dr. Washburn.
WASHBURN:  Yes.

GULICK:  Dr. Illingworth.

I LLI NGAORTH:  Yes, | approve.
GULICK:  Dr. Renmel.

REMVEL:  Yes.

GULI CK:  Dr. Tephly.

TEPHLY: Yes.

T %3 3 3 3D 3 I3 I DD

GULICK:  Dr. Wod.
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making it

votes for

are going

questi ons.

of atazanavir warrant additi onal

DR WOOD:  Yes.

DR GULICK: Dr. WNathews.

DR MATHEWS:  Yes.

DR GULICK: Dr. Fletcher.

DR FLETCHER  Yes.

DR GULICK: M. Sharp.

MR SHARP: Yes.

DR GULICK: Dr. Sherman.

DR SHERMAN:  Yes.

DR. GULICK: Dr. Englund.

DR, ENGLUND: Yes.

DR GULICK: Dr. Kumar.

DR KUMAR:  Yes.

DR GULICK: Dr. DeGuttol a.

DR DeGRUTTOLA:  Yes.

DR. GULICK: And the Chair votes yes,
unani nous, 15 votes for yes, and zero
no.

Wth that, let's take a 10-m nute break.
[ Break. ]

DR GULICK: Wl cone back, everybody.
to go ahead and consider the next few

Question No. 2.
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| aboratory nonitoring? Some of the things that
have been at |east suggested in our previous

di scussion so far; liver function tests including
bilirubin, EKGs, resistance testing. A suggestion
was nmade about drug concentration or TTM for
atazanavir, and then even G lbert's gene testing
has been raised in previous discussions.

So, we should focus on those and ot her
t hought s about nonitoring. Let's start with EKGs.

Dr. Morganrot h.

DR. MORGANROTH: | personally don't see
any indication for requiring an EKGto initiate
therapy. | think that for the PR interval where
this is an issue of even considering any type of
EKGs, | think that it would be prudent to obtain an
EKG in a patient who you want to use atazanavir
with a drug that affects AV nodal conduction -
cal ci um bl ockers, beta bl ockers, et cetera, or in a
hi gh-ri sk patient who is known to have AV noda
conducti on di sease - digoxin, you know, other
mani f est ati ons have al ready been di scussed at
| engt h.

So, there, | amnot sure how that works in
a | abel because there is lots of issues. | think

the gui dance should be that this interaction may
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cause things and that one can sort themout with an
el ectrocardiogram | generally don't like to see
that, sort of like required or inplied to be

requi red, because of all the conpl ex reasons,

probl ens that that causes.

DR GULICK: Dr. Kowey.

DR. KONEY: The PR interval issue | agree
with. | amhaving a little bit of a difficult tine
with this because specifically, and we are going to
probably continue to argue about this, Joel and I
but in the absence of what | consider to be
adequate preclinical data, | amhaving a difficult
time deciding whether I want to give this drug to
sonmebody who has |ong QI syndrone, which is
potentially what could happen if you said you don't
have to get a baseline el ectrocardiogramto give
this drug to sonebody, you can just give it without
knowi ng what the QI interval is.

The only popul ation that | would be
concerned about is sonebody who happened to have
the long QI syndronme and | didn't knowit, and
gave this drug to them Now, Joel is com ng from
the point of view, | think, w thout putting words
in his nouth, that this drug doesn't really have an

effect on the QT interval, and | amconing fromthe
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point of view, well, gee, it cones froma fanmly of
drugs where we know that these drugs have an effect
on HERG

HERG i s not the only nechani sm by which
these drugs can prolong the QT interval. There are
ot her nechani sns for QT prolongation other than
just the HERG As | said, in the absence of really
knowi ng enough about this drug's basic
el ect rophysi ol ogy, the one population that | just
can't answer is a long QI syndrone patient.

DR GULICK: Can you tell us, what is |ong
Qr syndrone and how comon is it?

DR. KOAEY: It is a genetic heritable
di sease. Patients have one of a variety of
abnornalities usually of a potassium current,
al t hough there are some sodium currents which can
al so be affected, and the net effect is that these
peopl e have a del ayed repol ari zation, which is
reflected on the surface ECG as a | ong QT.

They are susceptible to devel opnent of
that arrhythnmia that Joel showed you on the slide,
and t hat happeni ng either spontaneously or under
conditions in which their QI intervals is further
prol onged either by an electrolyte abnormality, for

exanpl e, or the concomtant use of a drug which
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prolongs the QI interval unwittingly given to them

Al though it is not a very common di sease,
in fact, it's a relatively uncommon di sease, there
are fam lies of these individuals. W discover
nmore of themall the tinme. It is really kind of
difficult to tell you exactly what the preval ence
of it is, but it is not a comon problem

DR GULICK: Can you give us a feeling for
that? Just for the preval ence

DR. MORGANROTH: Yes. The prevalence is
about 1 in 5,000 for the gene nutation. There are
peopl e who don't know their part of the fanmily or
that have some subclinical disease, but it is not
that different, frankly, if you have a patient who
is on along Qr-producing drug. It seens to ne it
is not just long QT syndrome you are pointing out,
it isthat it is someone who is on sone other drug
that we know that causes a | ong QI, or devel ops
hypokal em a, et cetera

The question is under those circunstances,
do you believe that this conpound affects the Qr,
and if it does, then, you should be unconfortable
and want to have sone kind of prohibition in the
| abel to use it for all kinds of conditions as if

it were along QI, it seens to ne.
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So, | think I would argue that you have to
drop back and say do you think this drug affects
the QI or not, and if it does, then, you have got a
whol e | abeling issue and nonitoring issue. |If it
doesn't affect the QI in man, then, you don't have
any of those issues, | would argue.

Therefore, you have to deterni ne how you
make that judgrment, and it seens to ne that if you
did a preclinical additional testing, and let's say
you found this drug affected IKS--

DR KOWEY: |t doesn't.

DR. MORGANROTH: Okay, that's right, they
| ooked at that.

DR KOWEY: Try sonething el se

DR MORGANROTH: Whatever it is, it
af fects | K somet hing, because there is a |ot of
IKs. So, it affects I K sonething and you | earned
that by doing preclinical testing, or it |ooked bad
in a wet preparation or sonmething. Then, | would
argue hmm boy, | would want to do a definitive
trial in man to see if that is true in the target
speci es.

So, that is where we disagree in terns of
whet her or not the human definitive trial trunps

anything you see in preclinical, and no matter how
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1 bad how the preclinical |ooks, if you do adequate
2 studies in man, and there we can di scuss how
3 adequate the studies are in man including the 076
4 trial, but if you have done an excellent job there
5 or good enough job there, then, you should be
6 confortable that it doesn't affect the QI, you
7 don't have to raise the labeling issues about it, I
8 woul d ar gue
9 DR KOWEY: There is two fundanent al
10 problems. One is that--maybe it's because | do
11 some of this for a living, but | do believe that
12 there are preclinical nodels that help you to
13 understand the liability of the drug, and, numnber
14 two, no, | don't think that 76 is the definitive
15 study because the doses that were used are not
16 custom-we customarily drive the doses higher.
17 Now, the exposures were fairly high for
18 800, but they still were not of the order that we
19 usually see in trying to construct the worst case
20 scenari o especially when there is a nmetabolic
21 i nhi bitor issue, and especially when the drug cones
22 froma fam |y where we know that those drugs have
23 an effect on cardiac repolarization
24 So, | don't look at 76 as being the

25 definitive study that answers all the questions
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1 that we need to answer, and therefore, | am not
2 confortable saying that there is no need for ECG
3 moni toring of patients for QT prol ongation
4 DR. GULICK: Let me pin you down then. W
5 have just voted to approve this drug, the label is
6 going to be witten. Do we require EKGs for every
7 person routinely at baseline who starts this drug?
8 DR KOWEY: Until | have nore information
9 about this drug to tell ne that and to convince ne
10 that there is not a QI effect that | need to worry
11 about clinically, the answer is yes.
12 DR GULICK: Dr. Morganroth?
13 DR. MORGANROTH: | would say absolutely
14 no. O course, you have to expect that, right?
15 But | would say absolutely no because there is a
16 history in the agency of approving QI prol ongi ng
17 drugs wi thout such a requirenent.
18 Take noxi fl oxacin, which sone of the
19 peopl e here in this room know nore about than | do,
20 I guess, or at |east as much, about the QI issues,
21 and that is a drug that affects clearly cardiac
22 repol ari zation and HERG is used in fairly sick
23 peopl e, you know, people with bad infections, it's
24  a fluoroquinal one, and there is no requirenent in

25 Europe, Canada or U.S. for any baseline ECG
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nmoni t ori ng.

I amonly specifically address the issue
of do you need an EKGto start a drug that has a
prolongation in the QI. Now, | would argue in this
case, at best, we are not 100 percent certain. W
woul d agree that we don't know 100.0 percent
whet her this drug affects the QI, and even if we
are suspicious that it mght, it can't be by enough
or by a large nagnitude because we woul d see sone
signals of that in man, in the study that was done.

So, therefore, | don't see why one would
want an EKG at baseline, taking agency and practice
i nto m nd.

DR KOWEY: The case of noxifloxacin, as
wel | as ziprasadone, where again ECG nonitoring was
requi red, where datasets, in my opinion, were
conplete, that is, the drugs were worked up, there
was definitive clinical information, about as
definitive as you can possibly get, and | was nuch
nmore confortable with being able to answer the
question that you are asking.

I guess it's a philosophical thing. If you
don't know the answer to the question definitively,
what do you do, do you assune you are okay, or do

you assune you are not okay? | think that is what
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you are hearing here, and ny answer is you assume--1 am
sorry, | can't assune you are okay--and what
Joel is saying, well, it can't be that bad, so you

probably are okay, and that is the philosophy. It
is nore of a philosophical difference, | think,
than it is a data-driven difference

DR. GULICK: So, we have a difference of
opi nion fromour cardiol ogi st consultants. Anyone
el se on the conmittee want to ring in on the

phi | osophi cal issue here?

Dr. Mat hews.
DR MATHEWS: | don't think this is a
phi | osophi cal issue for me. | think whether it is

or it isn't a direct effect on the QT interval,
thi nk nunmerically, a nuch nmore conmon problemis
going to be the metabolic inhibitor effect, which
is real and uncontested.

Putting sonething in the | abel obviously
is the first level of dealing with this, but in
terns of educating physicians about these drug
i nteractions, nost of us do not read the |abels.
think nore and nore people are using palmpilots or
the internet to check for drug interactions, but as
a person who was involved in a near fatal reaction

with verapam |, a beta bl ocker, and anot her
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protease inhibitor with asystole, | think guidance
needs to be given on not sonething that says use
caution, but exactly what is the recomended
monitoring if you are going to put someone on
conbi nations like that.

Coul d one or both of you address that
situation in terms of what would be the recommended
monitoring in terns of frequency, you know, when
the el ectrocardi ograns?

DR. MORGANROTH: | think there is no
di sagreenent that for the PR interval issue, as
Peter correctly said, we reconmend that you
absol utely consider the PR and the QI, two
different separate issues.

For the PR issue, which is an AV noda
conduction, there is just no question, this drug

affects it, it affects it predictably, it is dose

rel ated, and therefore, when you give it to a high-risk

patient who has already got their PR interva
in bad shape or potentially in bad shape, that you
are going to want to look at the PR interval when
you add this drug.

So, | don't think there is any controversy
there. What you are hearing is the controversy is

the other half, the other issue, which is the Qr.
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I think that the issue of whether you need an EKG
toinitiate drug therapy to make sure the patient
doesn't start with a prolonged QI, is a matter of
phil osophy, | would guess. | nean it depends on
how you interpret the data, and we interpret the
data somewhat differently, and therefore, we cone
to different conclusions as to whether or not the
EKG shoul d be done because if you are not certain
of the know edge, Peter's argunent, | guess, is we
should to an EKG

| amnore confortable with where we are
with the know edge, and even if there was sone
effect, | think tradition and history, as | said
before, has not usually required a QT at baseline.
So, | amnot going to get an answer that is going
to be a consensus of your two cardiol ogists that
are sitting at the table.

DR GULICK: M. Sharp, Dr. Fletcher, and
then we need to nove. Oh, sorry, Dr. Birnkrant.

DR BIRNKRANT: If | could just interject
at this point, given that we have two cardi ol ogy
consultants sitting at the table with differing
opi ni ons, perhaps we could hear fromBristol-Mers
Squi bb' s cardiologist, Dr. Ruskin, to hear his

opi nion on this issue.
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DR. GULICK: Break the tie, you nean

DR BI RNKRANT: Exactly.

DR RUSKIN: Jeremy Ruskin. | ama
cardi ac el ectrophysi ol ogi st at Massachusetts
General Hospital

I guess | will just try to nmake sone very
brief cooments. | see no QI effect here at all. |
don't see anything that woul d be gai ned by doing
addi tional preclinical work because generally,
additional preclinical work is done to address a
small signal that is seen in the clinica
devel opnment program and to try to get a confort
| evel about relative safety particularly | think
Dr. Kowey is referring to the wedge preparation,
whi ch | ooks at transnural dispersion of
refractoriness. For nme, that has no relevance in
this particul ar devel opment program because | see
no clinical effect whatsoever

The PR interval effect, | think is
unequi vocal, dose dependent, and not clinically
significant when the drug is used by itself. The
concern | have with this drug and all the drugs in
this class is that they are 3A4 inhibitors, and
drugs |ike verapanil, which are very potent

negative chronotropes and negative inotropes, wll
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be anplified dramatically when they are used with
protease inhibitors

The cases that you have heard about are
not due to AV block. They are due to sinus arrest
with asystole or a junctional rhythm and that is
due to the effect of excessive exposures to cal cium
bl ockers either alone or in conjunction with a beta
bl ocker in the setting of 3A4 inhibition

So, for nme, that is the mjor concern, and
el ectrophysiologically, in terns of this drug
al one, | have no concern about the QT effect
because | think there is none, and with regard to
PR, | think there is a nunmerically and
statistically significant effect when the drug is
used alone, but | think it is clinically
insignificant except when conbined with other
drugs.

Wth regard to Dr. Kowey's concern about
exposures, | would say that it is inportant to
renenber that this drug is a 3A4 inhibitor and a
substrate, but when you use it in conjunction with
ritonavir or other 3A4 inhibitors, the exposures
that you get are significantly |less than you get
with 800 ng, and we have got the data on 800 ngy

that you have seen with regard to QI, and there is
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no effect.

DR GULICK: So, you would recomrend not
doing an EKG routinely at baseline?

DR. RUSKIN: | would absolutely not
recomrend basel i ne EKG screening. There are drugs
in widespread clinical use with unequivocal QTc
ef fects, neasurable, defined, undeniable, that are
used for much | ess serious situations than this,
for which ECG screening is not recomended. |
think it would have no role here except in the
settings that have been described, that is, sonmeone
wi th known pre-existing heart di sease, someone in
whom you are considering the use of a concomitant
cal cium bl ocker or a beta blocker, all the things
that as clinicians, we know to be associated with
ri sk when you have a 3A4 inhibitor on-board. In
those situations, there is no question that ECG
shoul d be done.

DR. GULICK:  Thanks.

M. Sharp, then Dr. Fletcher

MR SHARP: That sounds |ike a | abeling
concern to ne. \What concerns ne about requiring
people to get an EKG before they take this drug is
access, and will that bar themfromgetting access

to the drug because they don't have access to an
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1 EKG. | don't know how common, not often in every
2 doctor's office, and sending themto a specialty is
3 a probl em
4 DR. GULICK: Dr. Fletcher, then Dr. Kumar.
5 DR FLETCHER. M comment really goes back
6 to a point that Dr. Mathews nmade about drug-drug
7 interactions, and | guess specifically then to the
8 045 data and whether any infornmation on the boosted
9 dose of atazanavir can be put in the |abel
10 Qovi ously, the 045 data are out there and
11 it seems to ne that if atazanavir is finally
12  approved by the agency, that clinicians in sone
13 cases will use atazanavir with ritonavir. So, it
14 seens to ne we can't ignore that, and therefore
15 need to find sone way--and | think the agency and
16 the sponsor certainly must have sone ability to
17 wor k out sonet hing acceptabl e--where at | east
18 phar macoki netically, those type of data are there,
19 I think because they directly go to this risk issue
20 we are tal king about here with now atazanavir being
21 used with one of the npbst potent CYP inhibitors
22 that we have
23 So, while | think the issue bears on the
24 045 and data in treating HV treatnent-experienced

25 patients, | think it really also comes in, in this
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1 risk issue with drug-drug interactions.
2 DR GULICK: Dr. Kumar.
3 DR KUVAR: M concern cones to the fact
4 that data--that swayed ne into saying that with the
5 300, 100 milligramdose. But that is not the dose
6 that we approved, but that woul d be the dose that
7 is nmost commonly going to be used in treatment-experienced

8 patients, but we have no safety data on

9 that.

10 The only safety data that | can see is on
11 the bilirubin I evel, that we have all agreed is not
12 a toxicity data, but there is nothing on what

13 happens to the PR interval, the QI interval, or any
14 of the other safety information with that dose, but
15 just the dose that is going to be used in

16 treat ment - experi enced patients.

17 So, | think not to be upfront in getting

18 nmore safety information until we are sure that

19 there is no safety concerns, | think is a big

20 m stake. | don't know what exactly, how many EKGs,
21 when the EKGs, that is beyond nmy area of expertise,
22 but I think without that safety information, all we
23 saw was sone tantalizing informati on of the

24 ef fectiveness, but nothing on safety.

25 DR. GULICK: | thought we did see sone--|
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1 see lots of shaking heads over there--didn't you
2 show us a slide with the--could you show us that
3 slide again? |If you could wal k us through this
4 agai n, that woul d be hel pful
5 [Slide.]
6 DR. LAWRENCE: This is a breakdown by
7 study of the PR interval data focusing on incidence
8 of first-degree AV block. So, in the DASH 45
9 study, we do have el ectrocardi ogranms on study and
10 incidents of first-degree AV block for the boosted
11 reginmen is 4 percent, so this contrasts within the
12 study with 6 percent in the atazanavir/saquinavir
13 arm and 4 percent in the Kaletra arm
14 If you march across the other studies, it
15 isright inline, if not, alittle bit less than
16 the experience in some of the other studies.
17 DR SCHNI TTMAN: Let's show the core
18 safety slide on 045, as well.
19 [Slide.]
20 As presented earlier, here is the G ade 2-4
21 rel ated AEs through 24 weeks, so again this is
22 not reviewed by the agency, this is our updated
23 data here showi ng those that had greater than 5
24  percent of subjects with these AEs.

25 Essentially, the incidence of jaundice in
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the boosted setting is slightly higher than what we
saw i n unboosted, but not substantially higher, and
otherwi se, the safety profiles are quite renarkably
simlar to the unboosted setting.

DR GULICK: So, just to say again, we are
in a bit of an awkward situation to have some
prelimnary data that hasn't been well reviewed by
the agency, let's face it.

DR. LAWRENCE: | could al so show QI data
fromthe DASH 45 study.

DR GULICK: Sure.

[Slide.]

DR LAWRENCE: So this will be the same
| ayout as the PR data | just showed you, | ooking
for outlier values by gender. Nornally, we would
have a greater than 500 row, but those were zeros
across the board, so a very | ow frequency of
subj ects with val ues just outside of the nornal
range defined by gender. Again, here is 45

DR GULICK: These are 16-week foll ow up
or 24-week follow up?

DR. LAWRENCE: These el ectrocardi ograns
represent, in the different studies, there was a
different frequency of collection, but, for

exanple, in 43, we collected el ectrocardi ograns
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basel i ne, Week 2, Week 12, Wek 24. 1In 45, we
coll ected at baseline and Wek 4, so they do
reflect some chronic dosing.

DR. KUMAR  For the 045 data, is that
safety data the end of 16 weeks, 24 weeks, what
time period did you show us?

DR. SCHNI TTMAN: That particul ar slide was
the 16-week safety update. Now, that was actually
in the hands of the agency.

DR. GULICK: So, that was 24-week that he
showed before

DR KUVAR  And this one?

DR. SCHNI TTMAN: This one was cut at
pretty nmuch at the tinme of the safety update, but
as | said, patients were getting it at zero, Wek 2
or 4 and Wek 12, so they woul d have had two or
three sets of three EKGs probably by the tine they
entered this dataset.

DR. GULICK: Ckay. We are going to need
to keep noving here, so again, going back to the
question of EKG nonitoring, difference of opinion
on routine EKG nmonitoring, nore concern in patients
with pre-existing heart di sease or going on
concom tant neds, such as cal ci um channel bl ockers.

Then, the point made again that a
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1 ritonavir-boosted regi nen could provide some nore
2 concern for using--or concern in terns of |evels.
3 We are supposed to consider other parts of
4 monitoring. Let's go to liver function test
5 nmoni t ori ng.
6 Dr. Shernman.
7 DR. SHERMAN: W al ready had consi derabl e
8 di scussi on about the bilirubin and | don't think we
9 need to reopen that at this point. The question is
10 other liver function tests nonitoring, and | am not
11 qui te as sangui ne about that. | am concerned about
12 patients on these nedications being followed for
13 evi dence of liver toxicity, and |I think there
14 shoul d be a regular nonitoring schedule for |iver
15 enzymes recommended.
16 I don't know what that is going to be,
17 certainly an early tinmepoint sonetine between 4 and
18 12 weeks woul d certainly be reasonable after a
19 basel i ne value is obtained to | ook for changes.
20 However, data fromthe ACTG and ot her
21 sites suggest that toxicity associated with Pls as
22 a class can occur alnpbst at anytinme out in the
23 course of follow ng patients, naybe between the six
24 month and a year nmark just as comon as before.

25 So, repetitive nonitoring with Iiver enzynes is
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1 probabl y i ndi cat ed.
2 That is the big issue in terns of basic
3 monitoring. | will have some coments later in
4 terms of perhaps future studies that may be needed
5 toraise the bar with some of these issues, but |
6 don't think they are applicable here.
7 DR GULICK: O her comments on routine LFT
8 nmoni toring besi des what was said? Dr. Fish.
9 DR. FISH. The chenistry panels that we
10 typically order just have the total bilirubin on
11 them These are designed based on kind of the
12 Medi care guidelines as what they will cover, and so
13 on, so just that caveat of requesting the indirect
14 at | east once probably when a patient has
15 hyperbilirubinemia to prove that it is indirect.
16 DR GULICK: Dr. Sherman.
17 DR SHERVMAN: That's interesting because
18 think that is an issue and there is another
19 monitoring issue related to bilirubin, and that is
20 that a change that occurs, suppose a patient starts
21 the drug and their bilirubin goes to 1.9, 2.2,
22 whi ch woul d be a fairly common range for a patient
23 particularly with a heterozygote, Gl bert's.
24 I think that one of the issues is how do

25 you not mss, not drug toxicity, but the evol ution
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of another hepatic process, and if we are going to
get liver profiles over tinme, then, a | ater change
in bilirubin certainly should be noted as sonething
that requires further evaluation of etiology and
that she should not just assune then fromthat
point on that, well, this patient is on this drug,
and bilirubins are up, and we never have to worry
about it.

DR GULICK: O her coments?

kay. Resistance testing. | guess our
consensus before was that we should foll ow standard
gui delines and a that treatnent-experienced patient
shoul d have resistance testing prior to starting
the reginen. That is not different than current
gui del i nes

Glbert's genetic testing. Dr. Sherman
you nentioned before is not really routinely
avai | abl e.

DR. SHERMAN: It is not routinely
available and as | indicated, | did not feel it is
routinely indicated because you can | ook at a nuch
cheaper assay to determine if Glbert's is present.

DR GULICK: Then, Dr. Remmel, you
suggested maybe TDM woul d be an interesting thing

to think about for this drug.
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DR. REMMVEL: Certainly, the sponsor has
shown, at least in a naive patient population, that
we have good effect with this drug, however, |
think this would be helpful. | nmean | personally
believe that we can | earn sonething from doi ng
this. W have other drug classes where we do it
routinely, epilepsy is certainly an area that |
have been involved with a long tine, and we do that
routinely.

It is not something sponsors |like to hear,
but | think that we can understand nore about this
drug. It does have a very large variability in the
PKs when it is not taken with a boosted ritonavir
dose, and | think getting an idea of at |east a
trough concentration given the cost of these drugs
and if there is a demand, there will be
availability to do the levels. There is already a
conmpany set up to do that, so it is really not
overly burdensone.

Now, it may be overly burdensone for

certain patients and certain types of practices,

but I think fromthe conpany's standpoint, | would
want to know where is nmy trough levels. It mght
help me to better design a Phase IV trial. It

certainly would be useful in a situation when we
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have experienced patients and we are tal king about
failure, that should be just as inportant as
genot ypi ng and phenot ypi ng.

DR. GULICK: Dr. Fletcher, anything to
add?

DR FLETCHER: | would agree. | think as
a Phase |V study, this would really be a worthwhile
study to consider. It actually goes to Dr. Sun's
question about what was the incidence of
phar macoki neti c reasons for failure in patients,
and if you look at the well-controlled
phar macoki neti ¢ studies that the sponsor presented,
the range of trough concentrati on goes down to 12
nanograns per m, which is bel ow the adjusted |IC50
and | think has to clearly put a patient at risk of
failure.

So, if there is a strategy by which not
only in the experienced patient that Dr. Renmel
tal ked about, but in the naive patient where the
best response is always to the first reginen. |If
there is an opportunity to inprove the rates of
response in naive patients, | would think that
woul d be good for patients, good for the sponsor to
take a look at. So, | would encourage sonme serious

| ook at whether therapeutic drug nonitoring could
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1 i mprove response of patients to this drug.
2 DR GULICK: Any other routine clinical or
3 | aboratory nonitoring that we want to suggest or

4 talk about?

5 Dr. Rermel. | don't nean for future

6 study, but for the | abel now.

7 DR REMMEL: | amnot sure where this

8 fits, but in terns of drug interaction profiling.
9 DR GULICK: Let's cone back to that one.
10 That is an inportant point, but let's cone back
11 Dr. Engl und.

12 DR. ENGLUND: | think the one thing the
13 sponsor has shown is the effect if someone is

14 positive hepatitis B, hepatitis C, which, in fact,
15 shoul d be routine care for patients anyway, but |
16 think in this particular case, the physicians

17 taking care of patients should know the patient's
18 hepatitis status, not that you woul d necessarily
19 stop it, as we said, but that would help to explain
20 after you initiated therapy.

21 DR GULICK: Good point.

22 So, consensus sounds |ike routine

23 nmoni toring of transam nases to fractionate

24 bilirubinif it's elevated as per clinica

25 practice, to check baseline hepatitis serol ogies,
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and agai n a di sagreenent on EKGs in the routine
setting, but indicated in other settings.

Resi stance testing is clinically indicated
and none of the other tests routinely is the
consensus of the committee.

Let's nove to Question 3 because Dr.
Illingmorth has to |l eave in a couple mnutes
anyway.

Does the effect of atazanavir on lipid
paraneters offer patients a clinically significant
advant age over other treatnent options? Dr.
Illingworth, let's start with you

DR. | LLINGAORTH: Yes, | think it does. |
think the rise of about 15 percent in LDL and the
rise in triglycerides on other protease inhibitors,
and the lack of effect of this drug are very
positive benefits. Cbviously, the long-term
therapy is inportant.

You are going to also, by using this, you
are going to have less patients who are on statins
or other drugs that may interact with other drugs.
So, atorvastatin, sinvastatin, those are
met abol i zed by the cytochronme p450/ 3A4 system so
not being on those may have benefit.

So, nonitor the lipid profile, but
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1 obviously, if a drug does not have any adverse
2 effects on plasma lipids, that's positive.
3 DR GULICK: Could you comment on the fact
4 that we didn't see effects on |ipodystrophy or
5 cardiovascul ar events?
6 DR | LLI NGAORTH: Probably the tinme frane
7 to show an effect on cardiovascul ar events in
8 patients wi thout known cardi ovascul ar di sease or
9 without particularly high levels of LDL, you are
10 going to take five years to show a benefit in prime
11 i ntervention
12 In second intervention, patients with
13 known vascul ar di sease, then, obviously, the second
14 intervention trials are shown in about the first
15 two years even in patients where the LDL is down
16 about 100. So, if you have sonebody with known
17 vascul ar di sease, getting the LDL down | ower has
18 benefit, that is clear
19 There have been five big trials with
20 simvastatin, pravastatin, lovastatin, and in the
21 recent publication |ast year, the Heart Protection
22 fromRory Collins at Oxford showed a benefit even
23 in patients with LDLs of 100 that are starting out
24  with vascul ar disease, getting it |ower.

25 Beyond t he NCP3 panel, one of the debates
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we had was, ,well, should we have the optiml LDL
equal to or less than 100, which was on the NCP2
panel, or less than 100. The vote was | ess than
100. The clinical trial data gets nore and nore
beneficial, that |ower is better

So, using a drug for HV, that does not
adversely affect lipid profiles, | think is very
positive events.

DR GULICK: Again, could you conment on
the lipodystrophy? W heard that there was not a
|l ot of difference in the self-reported
| i podystrophy. 1Is it a timng issue again?

DR, I LLINGAORTH: It may well be, yes. W
don't really know what causes |ipodystrophy in al
these patients anyway.

DR. GULICK: O her conmments? Dr. Kowey.

DR KOMNEY: | guess | ama little hung up
on the term"clinically significant." First of
all, | agree that if you had your druthers, you

would love to see a drug like this not raise LDL

| evel s and not raise cholesterol levels, there is
no question, but there is a statenent in here that
says "clinically significant advantage."
Unfortunately, because of what you said, and

agree conpletely, there is not enough tine in these
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trials to really see the effects. The age groups
are wrong, these people don't have a cardi ovascul ar
di sease going in. There is really no reason to
think that you woul d have seen a difference.
mean it woul d have been inpossible to see a
difference in cardi ovascul ar endpoi nts.

So, again, it is very anal ogous. The
question is in the absence of definitive
i nformati on, what do you say. | think it is
reasonable to say it is better to have a | ow
chol esterol than a high cholesterol, it is better
to have a low LDL than a high LDL, but this says
"clinically significant advantage," and | don't
know has that really been proven for this dataset.
I guess it's a question.

DR. GULICK: Dr. Illingworth, a response?

DR | LLI NGAORTH: One of the issues | put
in, and I know | was going to give you, for Phase
IV studies, were we to | ook at markers of vascul ar
information, so | ook at perhaps the effects of
different protease inhibitors in different
treatments for H 'V on things like high sensitivity
C-reactive protein is a marker for vascul ar
i nformati on, HSCRP

DR. GULICK: M. Sharp.
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MR. SHARP: | guess sonething that
concerns ne is once the drug is approved and
mar ket ed, how the conpany is going to advertise for
the drug. Do they tell everyone that it is good
for--that it inproves |ipodystrophy? People in the
community and patients especially don't really know
the difference between elevated |lipid | evel s and
body shape changes, and they consider themall one
thing, so | would just urge that once a drug is
approved, that it is marketed towards saying that
is has a less effect on lipid |evels than
| i podystrophy.

DR. GULICK: Maybe we could ask Dr.
Gunfeld to comment on this.

DR GRUNFELD: Carl Gunfeld, Professor of
Medi ci ne, University of California at San
Franci sco.

| agree with Dr. Illingworth that we don't
know t he cause of |ipodystrophy. |In fact, there is
a debate as to what the syndrone or syndrones are,
and | think you can look at it as two conponents,
| i poat rophy and |ipohypertrophy. There are
associations of lipid abnormalities or glucose
abnornmalities with the fat changes, but | believe

there is no credible evidence |Iinking any of the
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met abol i ¢ changes as causal towards the fat
changes.

M. Sharp is correct that not everyone in
the conmunity or anmong investigators understand it.
So, for other drugs, there is not an inherent |ink
bet ween any particul ar netabolic change and any
particul ar change in fat distribution causally in
that direction netabolismto fat distribution
There is no reason to expect, at this early point,
intrials there to be a change here.

The fat changes reported in the early dexa
data show an increase in fat consistent with return
to health, and no sign of the |ipoatrophy, which is
the nost stigmatizing version, but again, it is
only 48-week data at which point you would only
expect to see return to health, and not the onset
of |i poatrophy.

The causal |ink between any of the drugs
in the class is of great debate anobng the
researchers in the field.

DR GULICK: As long as we have you there,
let nme pose this question directly to you. Does
atazanavir, its effects on lipids, offer a
clinically significant advantage over other

treatment options?
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DR. CGRUNFELD: Wwell, 1 think we may need
some comments from Dr. Pearson, but | would
actually like slide 69 up. | agree with Dr.
Illingmorth that any change, particularly now that
we know that people are at high risk and Dr.
Pearson will address that, would be better, and
think Dr. Pearson would be better to address the
risk.

[Slide.]

But this is an exanple of the use of
lipid-lowering agents in trials, and I want to
poi nt out that particularly in the experienced
patients where we have a bigger effect, the anount
of lipid |owering agents in the conparator was much
hi gher than in atazanavir in 043, and in the
comparator of lopinavir/ritonavir in 045 versus
atazanavir/ritonavir in 045.

The actual use is lower, indicating that
anong other things, this is a major concern anong
practicing physicians, that people are being
aggressively treated because the risk factors are
high in H 'V popul ati on indicating the need for
aggressive treatnment, and there is | ess need for

treatnent with | ess conplications.

I think the terns of risk profile would be
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better addressed by Dr. Pearson

DR GULICK: Ckay.

DR PEARSON: | am Tom Pearson, Professor
and Chair, Community and Preventive Medi cine,
University of Rochester. | also direct the
Preventive Cardiology Oinic where we have been
seei ng increasing nunbers of patients with HV
positivity and with lipid abnormality, and | think
have been | ooking for options for them

I think in trying to rationalize what Dr.
Kowey and Dr. Illingworth said was | agree with Dr.
Illingwmorth that these |ipid changes of 15 to 20
percent for LDL and 20-plus percent for
triglycerides are those that we oftentines try to
attain with lipid nedications |owering them so
this is somewhat the flip side

But | also agree with Dr. Kowey that this
is a young group. The recent Fozetti [ph] study in
The New Engl and Journal, only 11 percent of those
i ndi vi dual s were above the age of 55, 2 percent
apparently, nationally, are above the age of 55.

This is an epidemic in progress, in
happeni ng, not here yet. So, | would like slide
6A5, tal king about the risk of this group because

in my experience, clinically, this is a group with
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a lot of risk factors that really haven't happened
yet .

[Slide.]

You can see here. This is fromthe DAD
study, 23,000 HI V-positive patients. You can see
that high | evel of snoking. These are risk factors
that occurred probably even before H 'V positivity.

You have some others. Dr. Gunfeld, for
exanmpl e, is an author of some of the first studies
showi ng that elevated triglycerides are, in fact,
characteristics of H V-positive patients, and then
you have sone risk factors that are probably due to
t her api es, such as protease inhibitors.

So, if | could then relate these as
i nportant 6U5. Wat we know from the Frani ngham
heart study is that in the presence of other risk
factors, that increase in cholesterol fromlowto
hi gh has a much greater absol ute change.

On the bottom you see various
conbi nations as you go fromleft to right, to nore
and nore risk factors. Again, we are showing a
multiple risk factor profile in the H V-positive
patient currently.

You can see as you go from185 to 335 in

chol esterol, you see this, as you get nore and nore
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risk factors, these | arge absolute changes. So, if
we were in the right age group, here, these

i ndividuals being in their m d-50s, we would be
seeing this in the H 'V popul ati on.

I think this is what we want to avoid, and
we want to cone up with options that | can give in
my preventive cardiology clinic to the H V-positive
patients in sending a letter back to the referring
physi ci an about sone other options for them

DR. GULICK: Thank you

QG her conmittee nmenbers who would like to
ring in on this issue? Dr. Englund

DR. ENGLUND: As a pediatrician, | would
like to say that we have very grave concern about
havi ng hi gh chol esterol levels in our very young
ki ds when we expect themto live for 20 and 30 nore
years. Unfortunately, you don't have quite enough
data for us, so |l can't say it, but I would say
that in the future, that is what we can | ook
forward to.

W are very concerned with having even
moderately high levels, and |I think our pediatric
col | eagues can speak to that, in sone of our Kkids.

DR GULICK: Dr. Kumar.

DR, KUMAR | do agree that there is a

file:///A|/0513VIRA.TXT (304 of 339) [5/20/2003 3:57:13 PM]

304



file//IA[/0513VIRA.TXT
305
1 very favorable lipid profile, but I do want to add
2 and t he sponsor thensel ves had said that any
3 i nformati on on |ipodystrophy was only passively
4 coll ected, there was no concrete attenpt to collect
5 this data.
6 So, all we can say is that it has a
7 favorable lipid profile.
8 DR GULICK: | wanted to raise an issue
9 where | heard sonething different fromthe sponsor
10 and the agency, and it was about the study of
11 peopl e on nelfinavir who switched to atazanavir,
12 and the sponsor said that there was a return to
13 baseline levels of lipids and triglycerides, the
14 agency said that it wasn't really baseline, or
15 maybe | mi sunderstood, but could we get sone
16 conments on that, did | mishear that?
17 DR. MARCUS: | don't think we have any
18 maj or di sagreenent on this point.
19 DR. GULICK: So, you would agree that they
20 went to baseline?
21 DR. MARCUS: Yes. | actually put up a
22 slide looking at triglycerides over time for
23 studi es 007 and 008, and not the sw tch study.
24 DR GULICK: Thanks for that

25 clarification
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Dr. Mat hews.

DR, MATHEWS: | just want to nake a point
regardi ng what is known or not known about when the
drug is conmbined with ritonavir or other protease
i nhi bitors, because, you know, until a study is
done conparing the boosted to the unboosted
regi nen, at |east when | asked this norning, the
sponsor didn't have any specific conmments about how
much of the effect might be attenuated.

So, in the treatnment-experienced patient
where there will be a tendency to use it in that
way, | think the | abel should not overstate the
benefit in terms of lipids until there is data on
that point.

DR, GULICK: Could the sponsor, do you
have data from 045?

DR. G ORDANO Yes. Again, the data that
I have, 045, are conparative data, atazanavir with
ritonavir versus lopinavir with ritonavir, so |
woul d like to show the 045 LDL chol esterol data, so
6G8.

[Slide.]

Again, with regard to LDL chol esterol, you
see large differences in the LDL chol esterol val ues

at the end of 16 weeks of therapy with atazanavir
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with ritonavir, which is in green, or
|l opinavir/ritonavir as a conparator, which is in
or ange.

Simlar effects are seen if | showed you
total cholesterol. Wat | will show you now are
fasting triglycerides, so 6J8

[Slide.]

Again, in green, and in blue are the two
atazanavir arnms. The green reflects atazanavir
boosted with ritonavir. Through 16 weeks, there is
very little change in the fasting triglycerides,
wher eas, the conparator agent |opinavir/ritonavir
is associated with a 34 percent increase in
triglycerides.

So, the patient who is facing the choice
at the tine of needing a treatnent regi men when
they are heavily treatnent-experienced, would have
significantly lower lipids if treated with
ritonavir/atazanavir as opposed to
| opi navir/ritonavir.

DR MATHEWS: Yes, but that isn't the
question that | was asking. It was the effect of
boost ed atazanavir conpared to unboosted. In one

of the slides that Dr. Gunfeld showed, when you

| ooked as an indicator, the proportion on |lipid-Ilowering
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1 therapy in experienced patients from

2 unboosted, it was |ike 4 percent boosted, it was 7

3 percent, which is nearly tw ce as nuch.

4 So, | think it is relevant to know what

5 the direct conparison is, how nuch of the benefit

6 islost if it's boosted.

7 DR. G ORDANO We don't have data which is

8 a head-to-head conparison of atazanavir boosted

9 versus unboosted, so | can't answer that specific

10 question, sorry.

11 DR GULICK: Dr. Sherman.

12 DR. SHERMAN:. Actually, before you | eave,
13 the sane subject. Do you have the data broken out
14 about patients that were not on any |ipid-Ilowering
15 agent and the conpari son between the arns?

16 DR. G ORDANO The data that | have shown
17 you reflect data through institution of a |ipid-Iowering
18 drug. W also did sensitivity analysis to

19 | ook at what happens to the effect when you added

20 those val ues shoul d |ipid-lowering therapy be

21  added

22 Interestingly, the only tine it makes any
23 significant differences on the experienced patient
24 studi es, because far greater nunmbers of

25 | opi navir/ritonavir subjects instituted therapy for
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high |ipids, so that brought down the nmeans for the
| opi navir/ritonavir arm because they were censored.

So, independent of the analysis done
either if you include |ipid-Iowering agents in or
not, the sane statistical differences are observed,
and the sanme |large differences are observed.

DR. GULICK: Let me bring us to a close on
this question.

The question, atazanavir's effects on
lipid paraneters offer a clinically significant
advant age over other treatnment options, the
consensus of the conmmittee is yes, that there are
clinical benefits. The inmedi ate ones are reducing
the nunber of anti-hyperlipidemc agents that are
needed, so this inproves convenience.

As was stated by Dr. Illingworth,

reductions in cholesterol LDL and triglycerides on

ot her studies we know provide benefits. It is
probably too early to tell, as several people
menti oned, whether these will have repercussions on

cardi ovascul ar events here.

The H V-infected popul ation i s younger
than ot her popul ations that have been studied, but
may have nore other risk factors, such as snoking,

and as Dr. Englund pointed out, the pediatric
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popul ati on presents an interesting group because we
are going to be treating patients for years with
sone of these agents.

There was a sense that we need nore
informati on on |ipodystrophy, and we heard that
there is really a disconnect. W don't know the
mechani sm of |ipodystrophy, there may be a
di sconnect between hyperli pidenm a and
| i podystrophy.

Fi nal ly, concerns about using boosted
atazanavir with ritonavir on lipid levels, and we
saw sone early data fromthe sponsor

Let's move to Question 4. Based on
resi stance data, what recommendati ons woul d you
have regardi ng the use of atazanavir in naive and
experienced patients?

A t hought - provoki ng question clearly.
Let's start off with the naive group. So, we have
heard a story about atazanavir, that it has a
signature nutation which is unique, which retains
sensitivity or perhaps provokes hypersensitivity to
ot her protease inhibitors.

Does that inpact on your choice of agents
for naive patients in general? Is that a good

t hi ng?
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Dr. Fish.

DR FISH As a sequencer, this is going
to be a great drug, so for naive patients, the
comrent was made in terms of regarding doing
resi stance testing very early on. Soneone nentioned
the revision of the guidelines for use of
resi stance testing.

If we go there, then, that would help us
even further in ferreting out those few naive
patients who m ght get sone nutation that was
transmtted, sonme PA nutation where atazanavir
m ght have decreased susceptibility, but otherw se,
it looks very good in the naive patient popul ation,
and we have good options afterward for when a
patient might fail if they are failing that
component of their cocktail.

DR GULICK: Can | nmake a coment nyself,
that a lot of what we heard in the presentations
today were about the initial segnentary nutation
that you see with atazanavir, and actually the
statement was nade nmore than a few tines that
resi stance unconmonly devel ops to atazanavir.

But | guess what | would point out is in
t he studi es, when peopl e broke through, when they

had virologic failure, they were quickly attended
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to, resistance testing was sent, and this was acted
on quite quickly.

In clinical practice, that is often not
what happens, people continue reginens in the
presence of ongoing viral replication for |onger
periods of time, and | don't know if we have data
to show for this, but with other protease
inhibitors, that |leads to an accunul ati on of

mut ati ons and eventual cross-resistance to the

cl ass.
DR. COLLONG Rich Collono again, BMS
Let ne just show you two context slides
and then I will show you a specific slide to that

answer, because there wasn't much really discussed
about the 150L, and we need to understand where the
I 50L is.

Could I have B1, please.

[Slide.]

Again, the resistance profile is quite
di stinct and we have a very unique signature
mutation. | just want you to understand why the
signature mutation actually cones up. In
treatnment-naive patients, 100 percent of the tine
we find 23 isolates give rise to the I50L

In treatnent-experienced, if you use
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at azanavir and saqui navir, one never sees the |150L
I nstead, you go down a bunch of nornal pathways
that you woul d see with other PIs.

When you treat with atazanavir or boosted
atazanavir, the experienced popul ation, we have
ni ne isol ates, about 20 percent, that actually do
give the I50L nutation, so it is not just naive, it
is also those treatnent-experienced patients that
are susceptible to atazanavir at baseli ne.

If I can have the next slide, B2, please.

[Slide.]

The consequence of having the |150L
mutation is shown here. Taking all those isolates
that | showed you on the previous slide and sinply
dividing it into three groups, those that canme up
with the 150L, which are shown in green, you get
specific resistance as nean change from baseline,
just to orient you on the slide.

You get a mean change of 10-fold to
atazanavir, so atazanavir's specific resistance
whi ch peopl e have referred to, but as you can see,
you get an increase of susceptibility to each of
the other Pls across the board, and this is pretty
uni versal whether it is fromnaive patients or from

experienced patients.
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In contrast, if you get atazanavir
resi stance through a different pathway, it does not
i nvol ve the I50L, then, you clearly see what you
have here in the blue bars where you get resistance
to atazanavir, but you al so get increased
resistance to the other PIs.

The third one is just
saqui navir/atazanavir, which is not inportant other
than to say that clearly you get resistance to
at azanavir and saqui navir, again increasing the
resistance level to all of the PIs.

Now, as to your question, what happens
after that, if | can have B-14, please

[Slide.]

Once that I50L nutation is there, we have,
unfortunately, only two isolates, but perhaps it
starts to answer the question. W have very few,
as you can see, |50L isolates to deal with, but we
have two, one that continued on for 12 weeks, one
that, nore inportantly, continued on for 24 weeks.

Here is the profile again where you have
resi stance to atazanavir, you have increased
susceptibility by the nunbers being 0.4, 0.3, et
cetera, to the other Pls, and | have viral |oad

here. As you can see, there was really no change
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1 in viral |load over the 12 weeks.
2 More inportantly, for the one that was for
3 an additional 24 weeks, we see no real change in
4 i ncreased resistance to atazanavir. W maintain
5 this phenotype associated with the 150L, that is,
6 i ncreased susceptibility to the other Pls. Again,
7 viral load is very steady and stable.
8 If you |l ook at the genotype of those two
9 sets of isolates, in the first set, you see no
10 additional nutations being put in, despite
11 continui ng on atazanavir.
12 In the second set, we see a couple
13 mut ati ons bounci ng around, 16 di sappears, cones
14 back. W don't think it is really relevant. 33F
15 conmes up, 64V cones up on top of this background,
16 but again, there is no real inpact on the
17 phenotype. So, this is the data we have now, very
18 limted, but to answer your question, this is the
19 data that we have.
20 DR GULICK: So, 100 percent of these two
21 patients did not have any evolution. As a
22 virol ogist, Rich, would you like to predict what
23 wi || happen as people continue to stay on this
24 | onger ternf

25 DR. COLLONG O course, they are going to
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1 evol ve to additional ones, but it is not--1 guess
2 the key point with the 50L, it is not a quick
3 st eppi hg stone where you get 50L and i nmedi ately go
4 on to the next version. W have no indication of
5 that in vitro or clearly in a couple clinica
6 patients that we have.
7 DR. GULICK: Let me ask you two foll ow up
8 questions. Wen you call sonmeone "treatnent
9 experienced," that is on the basis of history or
10 those peopl e have evi dence of protease inhibitor
11 mutations in the slide that you showed?
12 DR. COLLONG The treatnent experienced
13 were basically entry into the program qualified
14 for the entry into those experienced prograns. It
15 doesn't necessarily mean that they were resistant
16 to nmultiple Pls.
17 DR GULICK: So, that is nmy question. |If
18 sonmeone has Pl resistance nmutations, goes on
19 at azanavir, have you ever seen, in that scenario,
20 that they only come through with an I50L as their
21 next nutation?
22 DR. COLLONO: Yes. O those nine isolates
23 that devel oped the 150L, all of those devel oped an
24 I 50L on top of an atazanavir resistance background,

25 or in one case, we have one in the boosted from
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045, actually, that was resistant to four Pls on
baseline, but the I150L also. So, yes, it does
happen, it is not just in a background of no
resi st ance.

DR GULICK: Geat. M second specific
question is do we have any clinical data from
soneone who was naive, went on atazanavir, failed
with the 150L, and then went on to another protease
i nhibitor-containing reginmen, is there any clinica
dat a?

DR COLLONG There is no clinical data.

DR GULICK: Dr. Sun

DR SUN. | have sort of a sinmlar
question, which is did any of these patients, when
you detected the 150L, and thought maybe it was due
to adherence or conpliance issues, go back on
atazanavir.

Sort of the corollary would be, if the
answer is no, is it your interpretation of the data
that the I50L is sufficient to confer clinica
resistance to atazanavir by itself, so anal ogous to
the 184V for 3TC or the NNRTI nutations?

DR, COLLONG The 150L, by itself, when
you put it into reconbi nant clones as a single

mutation, will give you a decrease in
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1 susceptibility, but the I50L al one does not give
2 you a resistance | evel high enough to overcone the
3 PK multiple that we have
4 So, the 150L is always in a background of

5 10, 12, 14 other nmutations. W have no clinica

6 i solates that only devel oped the I50L. There are
7 just, of course, other nmutations there. There is
8 just no pattern to those nutations that are al so

9 occurring with 150L. It is just a background that

10 you would find with resistance to many PIs.

11 DR GULICK: Dr. DeGuttol a.

12 DR DeGRUTTOLA: Actually, that was ny
13 question. For the patients that you showed in the
14 nai ve study, where 100 percent of them had

15 devel oped the I50L, | think you just answered it,
16 that there is a variety of different types of

17 nmut ati ons that they devel op, but | was wondering if
18 you can just expand on that a little bit nore,

19 basically, typical for proteases in general

20 DR. COLLONG | can actually, probably
21  show you that. Go to D2, please

22 [Slide.]

23 Again, this is just really conparing for a
24 different reason, but it gives you the answer, |

25 think, that you want, conparing the background for
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1 responders, the ones that develop 150Ls and the
2 ones that do not devel op 150Ls when they becone
3 resistant.
4 Again, this is a subset of all the
5 substitutions that we have | ooked at, but these are
6 the ones that seemto have sone differences between
7 those three groupings. The only four nutations
8 positions, at least with this particular analysis,
9 that showed any kind of predictive nature, was an
10 am no acid change at 14, usually 14R that seened
11 to correlate with--you can see the green bar--seened to
12 correlate with 150L, the presence of a
13 461 al so seened to correlate, and also an 88D
14 Then, on the opposite side, if you had a
15 90M vyou tended to have the opposite rel ationship,
16 so the 90M you had |l ess |ikelihood of getting the
17 I50L. But apart fromthose nutations, there is
18 really nothing different between the responders,
19 I 50Ls, and non-|50Ls.
20 DR GULICK: Dr. Remel.
21 DR. REMVEL: G ven the durability, even
22 with the 150L, do you have information on the
23 fitness of the virus with just I50L nutants? You
24 talked a little bit about an N88, which is a

25 compensatory mnutation to increase the fitness.
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DR. COLLONO.  Yes, we can tal k about
fitness. Just give ne one second here.

As you point out, we have done this
different ways. O course, we have done it nore
traditionally with just drawing the virus and
seeing what the fitness is, and then, in addition,
we have actually gotten data from ViroLogic on a
nunmber of these isol ates.

If I can have Cl10, please.

[Slide.]

Again, this is the nore traditional growth

curve, if you will. W took two clinical isolates
wi th these backgrounds and put theminto a

reconbi nant clone, a | aboratory isolate. The

| aboratory isolate is shown in green, and there is
a normal growth curve over a period of days.

If you put in the nunber back, the 12
am no acids that we found as clinical isolate, you
get the yellow curve, and the only difference is
you put in the 50L and minus the 23, and you get
this again, significantly growth-inpaired virus.

Then, fromthe virologic data that we
have, RCs, as you can see, we have this list here,
but the vast mpjority of these, all but two,

actually have an RC of 15 or less, so these are
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significantly inmpaired viruses. W have never had
a 50L-containing virus that seened to grow |ike
normal or in wild type virus.

DR. GULICK: O her conments fromthe
conmmittee on resistance in terns of using this drug
in naive patients?

Dr. D Aquila, can | put you on the spot to
comment on that point?

DR D AQU LA | would be happy to, Trip

I think the data are prom sing. They
suggest the possibility that not only will future
treatnment options be open to the naive patient who
fails atazanavir, but the potential that the other
drugs in this class mght actually work better

I think that remains to be proven. There
are sone prelimnary data | ooking at viruses that
are hyper-susceptible, increase susceptibility to
anprenavir that were presented recently, in
February.

There is also a coupl e of studies |ooking
at non-nucl eoside RT inhibitor, hyper-susceptibility,
in both of those situations,
the viruses that had increased susceptibility in
vitro, when that drug was used, there was a better

viral | oad response than was seen agai nst viruses
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that had normal wild type susceptibility.

We just don't have that clinical data
today, but | think I would expect that that is what
you woul d see. Again, that is in the situation
where this change in susceptibility leads to
sonmet hing greater than a 0.4 fold or | should say a
nunber that is smaller than 0.4 in a shift in I C50.

| don't know what sort of effects will be
seen if the 150L cones in a background where there
is some other resistance nutations al ready present,
and the |150L nodul ates the resistance downward,
maybe not all the way to fully wild type virus.

That may not give us the sane effect.
There may still be resistance present although it
is possible that even in the situation of decreased
resistance, we will see some degree of inproved
responses, but | think the greatest potential is in
the situation where you have, first, Pl failure,
and that introduction of I50L | eads to increased
susceptibility to other Pls, and potentially, you
could follow up with a reginmen that will work
better than it would have worked ot herw se

DR GULICK: Thanks.

O her comments on this population? Let's

shift gears and tal k about what did the resistance
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data inply about the use of atazanavir in
experienced patients. W saw |lots of evidence for
cross-resistance in the highly Pl-experienced
patient. Maybe we could al so think about again
atazanavir by itself versus boosted atazanavir.

Dr. Fletcher, why would a boosted
ritonavir containing atazanavir regi nen work better
against a resistant virus?

DR FLETCHER: Well, | think, to use the
termfromthe sponsors, the PK cushion. You have
an inhibitor that is going to raise the atazanavir
I evels, and in the case of viruses that have
decreased susceptibility, it will provide the nore
typical type of relationship between the
concentration of drug and the concentration that
the virus needs to inhibit it.

I think it seens froma regulatory sense,
I think the real issue is what type of information
here do you try to conmunicate to the prescribers,
you know, to the patients, to the individuals that
are going to be using this drug, and beyond j ust
t hose pharmacol ogi ¢ under st andi ngs now i s when
totally have no expertise, but people tal ked about
what a cut point might be, at least with the

phenot ypi c assay.
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I think I would leave it to others to
comrent on that, but that at least to ne, there
seenmed to be some discrinmnation there in ternms of
responders and non-responders. | think that could
be very, very useful information to convey sonehow
again to prescribers and to patients that woul d be
taken the drug.

DR GULICK: Dr. Kumar, can | pick on you
and say, as a clinician, how are you going to use
atazanavir in the experienced popul ati on based on

resi stance i ssues?

DR. KUMAR | amstruggling over that. As

I have said several times before, | have a great
deal of confort in ny naive patients, and in ny
mind, it is very clear that even if they fail,
have a part of where to go, but I amnot that sure
in the treatnent-experienced patients, so | wll
stop right there.

DR. GULICK: Dr. Fish, can | pick on you
t 00?

DR FISH Sure. | think that the data
that was presented by the sponsor, the issues come
up nore with three or nore Pl use, so | think, you
know, just like we use with other drugs, we have

sonme information in terns of what nutations are
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going to confer decreased susceptibility and, you
know, rapid utilization of genotypic testing and
phenotypic when it is available to guide patients
with resistance and determ ne whether or not it is
a viable option, going be howwe will use it in
clinical practice.

So, | don't see that it will necessarily
be a lot different and tine will tell how nmany are
suscepti bl e and how many are not, but it seens to
me it would be fairly sinmilar as we use resistance
testing to guide our treatnent decisions currently.

DR GULICK: Dr. WMathews.

DR. MATHEWS: | think the dilemmua is going
to be what cut points are established by the
conpani es that are doing a particul ar phenotypic
testing because in the experienced patients, you
are often dealing with patients who have resistance
to nost of the protease inhibitors and if this goes
forward saying the cut point is 2.5, which sonebody
had nmentioned earlier this norning, you know, that
is not even in the same ball park as sone of the
other clinically derived cut points for boosted
protease inhibitors

So, | think very clearly, nore infornmation

needs to conme forward on what are realistic cut
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1 points, clinical cut points, in terms of initia
2 | oss of response and conpl ete | oss of response, you
3 know, or major |oss of response, because again in
4 that setting, you are often having to choose anong
5 al | poor options.
6 As | said earlier this afternoon, if you
7 are trying to trade off toxicity, simplicity, lipid
8 stuff with virol ogical efficacy or effectiveness,
9 having a nore precise estimte of what the
10 phar macodynam c response pattern is in experienced
11 patients is very inportant.
12 DR GULICK: W have been struggling al
13 afternoon with the issue of using atazanavir al one
14 versus atazanavir/ ritonavir in the experienced
15 popul ation given the limted prelinmnary data that
16 we saw in terns of efficacy, available safety
17 data, and the avail able PK dat a.
18 Do peopl e have sone final thoughts about
19 how that is kind of balancing out in their heads?
20 Dr. Renmel .
21 DR REMMEL: Again, | think this is where
22 somet i mes a pharmacoki netic eval uation could be
23 hel pful. If you had a 5-fold increase in
24 resi stance, and you have a patient with a | onger

25 hal f-1ife, you mght feel nore confortabl e about
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rai sing the dose slightly to make sure that you
have a good therapeutic w ndow.

Patients with shorter half-lives, you fee
like you can't reliably raise that wi ndow. Because
of a 24-hour dosing interval, you could go to a
more frequent dosing interval or perhaps go to a
boosted reginen. W haven't really tal ked about
giving the drug on a BID schedul e, but many
patients could adhere to that schedule, and that
m ght sol ve some of those problens.

So, it would just depend on what that
ratio is. Again, if you are going to do this
wi t hout any kind of guidance in terms of where your
concentrations are, and you are just going to use
phenot ypi ng and genotypi ng, that nay nmake sone of
those decisions nore difficult to make.

DR GULICK: O her thoughts about
atazanavir versus boosted atazanavir in the
treat ment - experi enced popul ati on gi ven everything
we have seen? Dr. Englund

DR ENGLUND: | don't think I can tell. |
think in my patients, they are all going to have
been exposed to ritonavir--the patients that | am
going to be using it for, the nbst are going to be

very treatment-experienced with ritonavir, so it is
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1 going to limt sone of the options | have.
2 I guess one of the things | would like to
3 say is | would wonder whet her any cut points shoul d
4 be on labeling as it is. | think the cut points
5 are very test-dependent, they change over tine
6 dependi ng on whi ch conpany does it and who is going
7 to be doing it two years fromnow, and which
8 met hodol ogy they are going to be using.
9 I think that we, as a committee, should
10 recomrend that it be done prior to--1 would
11 recomend that it would be done prior to using it
12 in the treatnent-experienced patients, but | don't
13 thi nk we have enough data to be addressing that,
14 and | also think the nmethodol ogi es coul d change
15 over time, so that is where | would be comng from
16 I woul d be concerned about ritonavir-experienced

17 pati ents when you are tal king about the

18 boosti ng i ssue.

19 DR. GULICK: Dr. Fish.

20 DR FISH | think we know that the first
21 HAART reginmen is the best chance, the second HAART
22 reginen is the second best chance, so it will be
23 tenpting to want to use the ritonavir boosting, so
24  you get long durability of that regi nen, but it

25 will also be a tradeoff in terms of the potentia
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side effects potentially into the inpact on |lipids
that have been elucidated. They will cone into
pl ay under those decisions, | think, as well.

So, | think the practice will be if the
know edge is out there and the information that
this works and is the strategy. | think in
clinical use, alot of that will probably happen,
i.e., boosting.

DR GULICK: Oher thoughts on that?

Ckay. So, what did we say? First of all,
as a comm ttee, we have said that resistance
testing is sonething that should be in the Iabel,
and that has been true of the |ast couple of
approved drugs, that we do find it hel pful

Dr. Englund' s concerns about making cut
points too early without validated data is a
caution to that.

In terms of the inpact of what we have
seen about resistance data on the naive popul ation,
I think we find this signature nutation story
intriguing, but we would like to see sone clinica
data to show that sequencing of protease inhibitors
really has clinical value to do it, but it is an
intriguing story.

In terms of the experienced popul ation,
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the point made before that this is a heterogeneous
popul ation with lots of different |evels of
experience that clearly we will want to use

resi stance testing here, that the drug likely has,
well, we saw data to support that it has activity
in people with one or two Pls, but as you increase
the nunber of Pls and the nunber of nutations,
cross-resi stance does becone an issue.

Then, we went back to our debate about
boosted atazanavir versus atazanavir wth
di fferences of opinion, but sone people | eaning
towards the boosted as being the optinal reginen in
a highly treatnent-experienced patient.

Then, the point that we nade earlier today
that the attractive features of the drug in naives
are also attractive in salvage in terns of
conveni ence, tolerability, and lipid profile.

The | ast question is recomendations for
Phase 1V studies. Luckily, we have been talking
about these all day and | have been keeping a |ist,
so let me just read through the list and then maybe
we can prioritize themand say what we think night
be the nobst interesting.

Some of the ones that we have nentioned

over the course of the day - resistance studies,
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clinical followup of people who fail wth
atazanavir as their first protease inhibitor and
then go on to another protease inhibitor, is that
of clinical benefit.

More studies on |ipodystrophy long term
cardi ovascul ar events long term as well.

Let's see, dose reduction of bilirubin, I
guess we sort of canned that idea earlier today and
t hought that that is not something we would like to
see pursued.

Phar macoki netic interactions with sone
i mportant drugs. Sone of these are already in
progress, such as nethadone. O her drugs mentioned
over the course of the day, H2 blockers, rifanpin,
statins, fibrates, nevirapine, tenofovir in
progress we heard, ribavirin, and interferon were
sone of the ones nentioned. There nay be others.

Long-term safety was a recurring thene
today, long-termfollowup of the bilirubin, liver
function tests, and again cardi ovascul ar
conplications and |i podystrophy.

More information on atazanavir boosted
with ritonavir. Adherence information, pediatrics,
| onger termfollowup. Mre than once,

phar macoki netics particularly in ternms of drug
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1 moni toring as an explanation for virologic failure,
2 TDM as a possi bl e nechani sm of that.
3 Mentioned nore than once today was the
4 i ssues about a QD reginmen and m ght that put people
5 at risk if they drop a dose on a QD reginen.
6 We heard from our cardiol ogy consultants
7 some debate about whether further preclinica
8 assessnent woul d be of interest in terns of QI and
9 PR effects. Also, |ooking at nore clinica
10 expiration of that including the so-called worst
11  case scenario.
12 Then, later on, markers of vascul ar
13 i nflammati on was suggested by Dr. Illingworth on
14 this way out the door
15 Anything | nmissed in terns of Phase |V?
16 Oh, | mssed alot. Drs. Englund, DeGuttola, and
17  then Sherman.
18 DR. ENGLUND: Powder pharmacokinetics or
19 powder or solution, not just for children, but
20 certainly for ol der people G tubes.
21 DR DeGRUTTOLA: | don't think you nissed
22 this, I don't knowif it was discussed, but | just
23 want to raise the issue of doing nore clinica
24 studi es of the relationship between genotype and

25 clinical response in treatnent-experienced
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patients.

DR GULICK: Dr. Sherman.

DR. SHERMAN: You know where nine will be.
In the patients with nore advanced liver disease,
patients with cirrhosis and both conpensated and
deconpensated cirrhosis, you have hepatically
met abol i zed drug, and | think you need nore data
because we are seeing nore and nore |liver disease
in these patients.

The followon to that is that we are
beginning to transplant patients with HV, and we
al ready know that several of the Pls have a huge
interaction with FK and cycl osporin. W really,
really need to know the interaction here, so that
we can eval uate dosing issues in those patients,
not just H2 bl ockers, but PPls because of the issue
of gastric acidity, and actually the PPIs are nuch
worse than the H2s in terns of neutralizing stomach
aci d over extended periods of tine.

The final one, not really so nmuch a direct
recomrendation to the sponsor, but sonmething to
thi nk about as we begin to raise the bar on liver
i ssues is, you know, we have been using the sort of
artificial surrogates of liver injury including the

concept of Grade 3/Gade 4 toxicities for
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managenment of patients with potential |iver
toxicity, in terns of deciding cutoffs.

We know that patients with much | ower ALTs
over long periods of time can manifest significant
progressive liver injury evidenced by scarring in
the liver, and therefore, if we are going to have
agents that we are going to keep patients on for
years, we need to be beginning to assess what
happens histol ogically over extended peri ods of
time in at | east sone of these patients.

DR GULICK: Dr. Fletcher

DR FLETCHER: M conment in sone way
follows Dr. Sherman's. This is on drug
interactions. So, there is not only a need, |
t hi nk, for know edge of whether there are sone
other interactions out there--and you ran through
that list of those--but there is also, | think, a
need for how you are going to nanage sonme of these
i nteractions.

Let me turn to a specific question, ora
contraceptives. | amwondering if the sponsor has
now some recomrendati on that they have thought
about putting in a package insert about the
managenent of that interaction.

DR. SCHNI TTMAN: We have actually been in
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di scussions with the agency over this because of
the increased levels. | nean, nunber one, we don't
at | east have to be concerned about |oss of
activity of the OCs, but there is the increased

| evel s, and | think, as has been suggested al ready
today at the neeting, using the | owest effective
dose for that purpose would be appropriate. So, we
wi || have further discussions with the agency on

t hat .

DR. FLETCHER: | guess that gets to the
question, what is that? Let nme try to push you a
little bit nore. Wat would you propose to say in
a package insert? So, here is the interaction
bet ween et hinyl estradi ol and norethindrone. The
| evel s of both are increased, so to say use the
| onest effective dose, well, how do you know what
the | owest effective dose is until it fails?

DR SCHNI TTMAN:  Well, no, | nean | think
the concern is on the up side there, you know, with
the recent reports about |ong-term usage of these
agents, and | think that is going to require a | ot
of thought about the appropriate wording on this,
because this is a relatively recent kind of concern
overall, | think that we haven't seen in | abels

bef or e.
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DR. FLETCHER  Just one nore. So, that is
my issue. | think that is not enough, at |east for
sonme of these interactions, to just say that there
is an interaction there. | think sone type of
gui dance to the clinician in what to do in terns of
managi ng the interaction, | think is really
necessary.

I think the additional issue that it seens
to ne you are going to have to work out is what do
you say about ritonavir. |If there is in the |abel,
then, sone nention of using boosted atazanavir, the
drug interaction issues have to then talk, not only
about atazanavir, but are going to have to talk
about ritonavir interactions, as well.

So, it seens to ne it adds a much greater
degree of conplexity in that section than | have
probably seen before. | guess maybe it's like the
Kal etra | abel, but there you don't have a choi ce.
You get both drugs together and so there is not an
i ssue of separating one or the other

Here, there really is the issue of
atazanavir interactions that can be separate then
fromatazanavir and ritonavir interactions, and
think, to me, this needs certainly nore study, but

probably also a | ot nore thought about how that
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will get put into a |abel

DR GULICK: The agency has faced this
before with amprenavir. How did you address that?

DR BIRNKRANT: | don't think | can recal
that at this point in tine of the day.

[ Laught er.]

DR. GULICK: Fair enough.

Dr. Renmel .

DR REMMEL: While this isn't necessarily
a Phase IV study, | think preclinically, there are
a nunber of other drug interactions and effects on
enzynmes on CYP2B6, which is inmportant for efavirenz
and nevirapi ne metabolism You had alluded to some
i nhibition of 2C9 and 1A2 and maybe getting a
better definition of what those Ki's are, what the
degree of inhibition is going to be.

We have a |l ot situations here where you
wite in the therapeutic range. You have got 2
m cromol ar for UGT 1A1, you have got 2.5 m cronol ar
for 3A4, you have got 10 micronolar for the cal ci um
channel, and you have got the nean Crax at being
about 4.5 micromolar, and concentrati ons are going
to nmake a big change in terns of those drug-drug
interactions. So, some nmaybe gui dance in terns of

banni ng al so m ght be inportant.
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I didn't see quite as much information as
I would Iike in terns of each of those particul ar
enzynes and what will be done there, but | think
that woul d be useful to do.

DR GULICK: Dr. WNathews.

DR. MATHEWS: | already nentioned the
study that | thought should be done, a direct
conpari son of boosted versus unboosted for the
lipid effect, but perhaps that could be studied in
the context of another naive trial to | ook at
boost ed versus unboosted atazanavir to inprove the
| ong-termresponse rate, because as we have already
comrent ed on, for whatever reason, you know, 65
percent, whatever it was, suppressed at 48 weeks is
not optimal obviously, so that is another study I
think that could be considered.

DR GULICK: Dr. Fish

DR FISH | think it was Dr. Remmel's
suggestion, but | think it is a great one, for the
treat ment - experi enced patient, conparing boosted
ritonavir with BID atazanavir, and nost of the
patients who are in highly salvaged situations are
on tw ce-a-day regi nens anyway.

DR GULICK: How are we doing, Dr.

Bi rnkrant, have we lived up to your expectations
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DR Bl RNKRANT:  Exceeded t hem

DR GULICK: G eat.

DR. BI RNKRANT: | have very high
standards, so that is a plus.

DR GULICK: Then, we will adjourn the
meeting. Before | do that, | would like to thank
the sponsor for their presentations, thank the
agency also for their presentations, thank all of
our conmttee nenbers for hanging in there except
the ones who | eft, and thanks to the audi ence.

[ Wher eupon, the neeting was recessed at
4:35 p.m, to reconvene the follow ng day,

Wednesday, May 14, 2003, at 8:00 a.m]
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