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CHAIRMAN DAUM: Good morning. I'd like to

welcome everyone to the continuation of our meeting

this morning. I'd like to welcome both committee
members, consultants, sponsors, FDA folks and other
interested parties. I would like to ask everyone to
remember ﬁhat the purpose of this meeting is to hear
information»and.discussion.and allow committee members
to deliberete and provide‘advice to the FDA.

In order to do'thet; I would very much
appreciate it if cell phones, beepers and other
disrupting devices be turned‘off now, so that we don’t

have to deal with them as we go along. I think that

we will now turn the floor over to Nancy Cherry who

will read the committee conflict of interest
statement.

MS. CHERRY: Well, good morning, welcome

to all of vyou. I think they’re probably in the

fprocess of finding chairs for any of you that don’t

have chairs. It looks like most of you found seats.
A couple of announcements; first of'all; if there is
anything we ean do for perticularly the committee bu;
also for any of ‘you, ‘the committee management
specialist who put together the meeting is sitting at
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4
the desk out front. That’'s Denise Royster. She’s
assisted today by Rosanna Har&ey. Tomorrow she will
bé assisted by Sheila Langford. Actually, Denise is

in the room at the moment, but anyway. Now, I’ll read

the statement.

"The following announcement addresses
conflicts of interest issues associated with the
Vaccines and Related Biological Products Advisofy
Committee meeting on July 26th/27th, 2001. Of the
Advisory Committee Members,vDrs. Maﬁley, Kim and Diaz
could not be with us today 6r‘£omorrow. The Director
for the Centef fof Bioligics Evalﬁation and Reéeérch:
has» appointed Drs. Nancy Cox, Kathryn Edwards,
Theodore Eickhoff, Martin Myers, Geoffrey Schild and

Mark Steinhoff as temporary voting members for the

discussions on Friday, July 27th_regardingrsafety and

efficacy data as well as the proposed indication for
Aviron’s FluMist™.

To determine if any conflicts existed, the

vagency reviewed the. submitted data and all financial

interests reported by the meeting participants. As a

result of this review, the following disclosures are

- made regarding the discussions today and tomorrow,

July 26th/27th. Dr. Stephens and Edwards have each

been granted a waiver in accordance with current
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statutes, which these waivers' permit them to

participate fully in the discussions. In addition,

- Dr. Brian Murphy has been granted a limited -waiver

which will_permit him to make a Euesentatidn‘and
answer any qﬁestions related to that presentation.
Doctors Daum, Goldberg, Griffin, Kim,
thl, Snider, Stephens,”Edwards, Eickhoff, Cox, Myefs
and Steinhoff all have associations with firms that
coula be or appear to be affected by thevéommittee
discussions. These involvements have béen reviéWed,

and in accordance with current statutes, it has been

‘determined that none of these is sufficient to warrant

the need for a waiver or an exclusion. In the event

that the discussions involve specific products or

firms not on the agenda and for which FDA participants

have a financial interest, participants are reminded .
of the need to exclude themselves from the
discussions. Their refusals will be noted for the

public record or their disclosures will be noted for

éhe public record.

‘With respect to all other meeting
participants, we ask yoﬁvin the interest of fairness,
that yOﬁ state YOur néme and affiliation, ény‘current
and.previous financial involvement with any firm whose

products you wish to comment on. Copies of all
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waivers addressed in this,anﬁouncement aré aVailable
by wfitten request to the -- under the Freedom of
Information Act"i And we do have one disclosure to be
madé today. |

| DR. MINK: I am Dr. ChrisAnna Mink. I am
the medical reviewef for this BIA. I joined the
review team in January of 2000 and would like to
disclose the prior to joining thejFDA, I worked as a
consultant for Aviron for approXima;ely 40 hours. I
had not performed any consulting activities for Aviron

for more than one year prior to my joining your review

~ team.

My prior ‘association with Aviron was
disclosed.to the FDA Ethics Office and their review
deemed there was no cénflict of interest ffonl my
participation.

CHAIRMAN DAUM; Thank you, Dr. Mink.

DR. MINK: Oh, it was January of 2001 that
I jbined'the reView team. |

CHAIRMAN DAUM: Thank you agair, Dr. Mink.

ki would. like before we start, Dr. 'Patriarca's

presentation to ask the committee members and

consultants to briefly identify themselves. Dr.

Snider, We’ll start with you and just go right around.

DR. SNIDER: Dixie Snider, Associate
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Director for Science, Centers for Disease Control and

Prevention.

DR. KOHN: Steve Kohl, Oregon "Health

‘Science University.

DR. FAGGETT: Walt Faggett, Pediatrician

in the  National Medical Assoéiation, Pediatric

Section.

DR. GOLDBERG:‘ Judith Goldberg, New Yérk
University School of Medicine.

MS. FISHER: Barbara.Loe Fisher, President

of the National Vaccine Information Center.

DR. STEPHENS: David Stephens, Emory

University.

DR. GRIFFIN: Diane Griffin, Johns
Hopkins.

DR. KATZ: Samuel Katz, Duke University.

DR. SCHILD: I’n;Geoffrey‘Schild, from the
U.K. National Institution for Biological Standards.

DR. COX: Nancy Cox, CDC.

' Colorado.

DR. MYERS:  Martin Myers, National Vaccine

Program Office.

DR. EDWARDS: Kathy Edwards, Vanderbilt

University.
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DR. DAUM: And I'm Robert Daumvfrom the
University of Chicago. 1I’'1l1 maybe ask the FDA folks

who are seated at our table extension to identify

themselves also.

DR. LEVANDOWSKI: Roland Levandowski, I'm
with the Division of Viral Products at CBER.

DR. MINK: Dr. Chris Mink. I‘m with DVRPA
and CBER.

DR. GEBER: Antonia Geber, CBER.

DR. RIDA: Wasima Rida, Division of Vital
Statisties, CBRER.

CHAIRMAN DAUM: Thank you all very much.

AT this point I'd like to turn the floor over to Dr.

Patriarca as we begin the formal part of the session

and have the introduction to the session and summary -
of prior VRBPAC deliberations. Peter.
DR. PATRIARCA: Thank you, Dr. Daum. Good

morning everyone. Can you hear me okay? Does this

mouse work? Okay, thank you.

Good morning, the topic of the meeting

‘today -and tomorrow involves FluMist™ or as generally

known liVé, that is to Say a vaccine that depends on
active. viral replication in order to be effective,
attenuated, that‘is to say the production of illness

on the milder end of the spectrum in comparison to the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




i
AN

10

11

12

13

14

15

16

17

19
19
20
21

22

23

24

25

9

wild-type, cold-adapted and temperature sensitive

which in essence means that the replication of the

virus is restricted primarily to the nasopharynx,

trivalent, meaning that it has three componénts, two

Type A énd one Type B, an influeﬁza~virus vaccine.
The vaccine is actually made by crossing

what is knéwn'as a Master Donor Virus with a wild-type

virus by co-infecting embryonated eggs. The results

of this, ideally, 1is what is known as a 6:2

reassortant, meaning that the internal genes are

derives from the Master Donor which is attenuated,
cold-adapted and temperature sensitive but the outer
surface proteins, the  hemagglutinin and the
neuraminidase, which are‘important in immunity, are
derived from the wild—type virus of interest and of
epidemiologic importénce.

The vaccine,v again, is a trivalent

preparation. The wvirus is diluted with normal

allantoic fluid, that is to say more or less egg

- whites, and it is instilled into the nose rather than

being injected as other influenza virus vaccines are.
I have three purposes this morning. One is to orient
the Committee and the audience to the presentations

that wiil follow mine. Secondly, I will focus on some

risk/benefit considerations and in particular those
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that may not be emphasized later on today. And then
importantly, I'm going to review some of ‘the
deliberations th%t took place approximately’ three
years ago in reference to quote, unquote, "generic"

live attenuated flu vaccines, but Which also included

some specific discussions about FluMist™ and its

predecessors.
In talking about the potential benefits of
the vaccine, this can be made fairly obvious simply by

looking at the risk of wild infection. As I believe

‘everyone knows, influenza is the most common cause of

medically‘attended acute respiratory illness in all 

age groups. There is also a high risk of mortality
and other seVere»complications, particularly in the
elderly and other medically risk populationé. And I
think very iméortantly there was the recent, what I
term rediscovery of the clinical and public health

importance of influenza in children, particularly

those age zero to four years.

There have been a number of recent studies

which show that particularly among high risk children

in this age group, they have a rate of about 500
excess hospitalizations per 100,000 and even healthy
children have 100 excess hospitalizationsjper 100,000,

and these are approximately four times the rate of
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~other age groups. So, c¢learly,  the impact of

inﬁluenza in this country'and elsewhere ié enormous.

Now, it’'s important when we talk about
FluMistvTM that there are some special challenges‘that
pertain to this particularbvaccine and vaccines like
it that don’t necessarily*apply to other wvaccines.
Flrst of all, again, to eﬁphasize that this involves
the purposeful administration of a liﬁe replicating
agent and indeed, the vaccine will not work unless it
replicates. Secondly, we're talking about an
unusually large~target population. And, in fact,
Aviron’has requested an indication for persons age 1
toi64 years, nhiCh in this country is in excess of 200
million. |

Thirdly, annual vaccination is required.
In contrast to the other vaccines othef than
inactivated influenza vaccine which generally require
only a féw doses or a éeriesvnf doses with peribdic

boosters, this will require annual vaccination. Next,

ﬁfannual ‘reformulation is very ‘likely because the

influenza strains, as everyomne knOWS; tend to change
over time and it’s very likely that the vaccine will
Vafy from year to year. and thén finally, there lé,
as everyone knows, a licensed product specifically

inactivated influenza vaccine, which has been licensed
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in this country andiused for approximately'the last 50
years which does have a very long-standing hiétory of
safety and efficacy. |

Now, talking in general terms about live
virus vaccines, one can think of the risks’ and
benefits utilizingra matrix and iﬁ this matrix on the
vertical access, we have risks at the bottom, benefits
at the tOp‘ahd then we have fouf components to this,
each of which contribute some degree of risk and
benefit. The first are the vaccine strains and the
cell substrate used tQ produce the wvaccine. The
second component is the manufacturing process and the
consistency of that process. The third is what

happens to the host, the vaccinee and then

vparticularly with a live vaccine consideration has to

be given to the potential for transmission of the
vaccine to other people. So let’s take these in
order.

As far as the benefits are concerned, what

-this vaccine is intended to do is to provide an
antigenic stimulus to the immune system to produce the

 appropriate immune response and with this live virus

vaccine, it is intended to produce an immunity which
is very similar to natural infection which, of course,
goes beyoﬁd the immunity that’s induced by the
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inactivated vaccine and this immunity ideally is both
homologous, that is against the virus to which you're

being immunized, but also some heterélogous

‘protection, that‘isvto say some cross-protection with

variance that might be closely related.

Now, on the risk side, though because this
is a live product, it will necessarily contain some
degree of reactogénicity as you will hear later on
today and importantly -it also carriés a risk,
particulariy in a live product, of carrying exogenous
or endogeﬁous adventitious agents. And with this.
vaccine, it’s important to point out that whereas the
vaccine is produced in ,éggs which are knswn as
specific pathsgen fiee eggs, the wild virus donor is
not neceSSarily and in most cases will not be obtained
from dne of these eggs.

In other word, these isolates come from
Asia andlfrom clinics all over the world and generally

the, if you will, run of the mill eggs are used for

~.the isolation of those viruses, so there is some

possibility then, that these agents could be
transmitted and end up in,the vaccine. |

Now, with regard to the manufacturing
pfocess, it’s particularly critical and especially for
this vsccine, which has the chance of changing every
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yvear, that the purity, potency and consistency, this

is sort of the triumvirate of every vaccine, are very

closely'maintained. And so these three components are
essential.
On the risk side, there’s always the risk

of'contamination during the process of manufacturing

- and importantly for this vaccine, one is concerned

about genetic instability. Influenza is>a'very highly
mutablé virus and 1if certain changes occur in the
genetic'consﬁitution, it coula haVe an adverse éffect
on attenuation and attenuation is a very key word that
we’ll talk about repeatedly today that should be kept‘
in mind}by everyone and there may aléo be some changeé
in antigenicity.

There is also a residual cellular DNA that
can come from the cell substrate, in this case the
eggs and also residual egg prétein_ to which, as

everyone knows, a small percentage of the population

is allergic. 1In considering the host response, I've
" already mentioned that influenza virus vaccine and as
-yéu will hear later today, this also applies to this

vvaccine, has a very large potential to substantially

reduce infection, due to wild-type virus, shedding,
once wild-type virus exposure occurs, and importantly,

illness, complications and mortality.
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On the other hand, there are also some
advefse'effects that can occur with thé host response.
These include both acute and delayed adverse drug
reactions. There is the poténtial for reversion of
this virus, a change in the attenuation éroperties of
thé virus. There’s also a possibility' of immune
sélection, that meaning that this virus may ’not
necessarily induce heterologous protection but rather
jusﬁ amplify the homologous response or previous
response that the recipient may have had to a prior
influenza infection. There’é élso the possibility of
immune interference between the types of the vaccine
and this will be‘discuésed a little bit later on, and
then finally there 1is concern  about allergic
reactions, again because the viruses are diluted with
normal allantoic fiuid that is administered
intranasally.
The final component, ‘transmission to

contacts, it has been arguably stated with oral polio

‘ vaccine being the prototype, that immunization -- that

indirect immunization is actually a positive benefit

of a live virus vaccine. But in this case, .in the
influenza case, this is probably not a desirable

property and this is for two reasons; one, there might

‘be a greater chance of reversion in the virus, that is
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to say a switch to a more virulent form once its
péssage in humané, if you will, rather than eggs and
there is also a poSsibility’of reassortment with wild—
type virus.

And these are respects and particularly
genetic instability, attenuation that will be covered
in detail by Dr. Murphy in a few moments. Now, in
November of 1998 this committee mét and there are some
persoﬁs still on the committee from that time, and we
do have also some cross-overs of ‘some of the
consultants. And in that meeting, there was a
discussion about guote, ungquote "generic"
consideratioﬁs'pertaining‘to live attenuétea;influehza
vaccines;inot neéessarily just  FluMist™ and there
were four main topics thét were discussedf

One has to dd with éontainment ofvthe
virus basically at the manufacturer’s site. Secbnd
has to do with the maintehance-of attenuation of the

vaccine virus, third the potential for the vaccine

“ virus to reassort with wild-type influenza viruses and

then finally the risk of allergic reactions due to

~primarily the administration of egg protein but also

the potential risk for bacteria super-infection. What
I'd like to do now - is quickly go over these four

things in a slightly different order.
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The first . thing I’11 talk about is

containment. The issues involved here are the

potential release of essentially the Master Donor

Virusﬁ which is an H2N2 virﬁs. Some of YOu may
remember this a$ aa so-called Asian iﬁfluenza that
cirdulated between 1957 and 1968 and was espeéially
virulent; also the B Master Donor Virus which also has

genetic properties that are unique to that. So what

are the chances of this thing -- these viruses being

released intd the enyironment, into the general
population and could that pose a problem?

| Secondly, the issue was raised about the
manufacturing'of the live attenuated influenza vaccine
that had a novél hemagglutinin or neuraminidase and
this would be done as part‘of a pre-pandemic exercise
wheré,one might before the pandemic actually hit the
United States, tryt td‘ manufacttre ab vaccine fot
potential use. The opinion of the committee and the

consultants was that these issues were not considered

to be problematic, that these viruses had been used in

a number of laboratories and manufacturing facilities

now for 30 plus years and that there had never been an

instance where these things were released and

moreover, generally, whenever one uses either these

viruses or particularly viruses with novel
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hemagglutinin and neuraminidase, these require a very

high level of biosafety that is very strictly |

enforced. So . containment in the opinion ©f the

committee at that time was that this was not a

'problem.

The second» issue 1is hypersensitivity
reactioné and_bacterial super—infeétion. The issues
there, once:again, are the repeatedbadministration,
the annual administratibn of egg protein intranasally
which, as everyone knows, is not a natural root of
exposure. This pertains to the allergic component.
As far as bacterial super—infection‘is conCernea, the
concern here is that even though this ié an attenuated
Vifus, it doeé involve‘active replication. And it wasn
shown particularly with the H2N2 virus, the wild H2N2»
virus, that this wvirus is prone to de—epithelialiZe
the respiratory tfacf.v It can also interfere with
ciliary function and importantly not only the H2N2 buﬁ

other influenza viruses can interfere with the

~function of polymorphonuclear leukbcytés'which are

4'very - important in. immunity against bacterial

infection.
In the opinion of the committee at that
time most people believed, although there was some

question, that any egg protein administered
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intranasally would probably be cleared prior to the
point that the virus would actually replicate so this
was not seen as a problem. And as you will hear later

on this afternoon, Dr. Mink and perhaps Aviron, too,

‘will address the issue of hypersensitivity reactions

with actual clinical data.

And the other opinion regarding bacterial
infections is fér a variety of reasons that the
committee opined that these were probably more likely
to be prevented than’caused” And again, there will be
some information presented this aftérnogn regarding
this. Théré are some. data that'are now coming to
light.

The third issue was introduction of new
viruses into the environment in the form of live
attenuated influenza vadcines. The issues here,
again,-are the purpoSeful‘introduction of genetically

modified influenza viruses into the general population

and secdndly the potential for these viruses to

*f5réassort with = wild-type influenza viruses to

potentially, potentially create more virulent human

strains that have not circulated before. Now, in the
opinion of the committee, they determined, and you
will hear information pertaining'to this today that

the transmission, when it occurs, appears to be very
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limited and aé‘Dr? Murphy will talk about a little bit
later, the progeny of that transmission, those Vifuses
will also, very iikely if not solely, be attenuated
rather than moré;virulent.

- Secondly, Dr. Cox may want to mention this
later on, but Dr. Cox énd her colleagues at CDC have
been involved over the years with an  extensive
évaluation of another live attenuated flu vaccine in
Russia;derifed from a strain called A/Leningrad which
is different from the A/Ann Arbor that we're
discussing today, but neVerthelesé, this has been
looked at repeatedly by her group andrthere's no -
evidencé at least that they’ve been able to determine,
that there’s been-circﬁlation‘of géneé derived from
this vaccine in Russia, despite having been in use for
many years.

Now, despite this positive opinion, there
was the lingering concern that genetic modifications

cannot be ruled out and with influenza being‘a very

_unpredictable agent, in and of itself;,anything can

and will go wrong. So this still remains a concern

and I believe that Dr. Murphy will probably also cover
this during his preséntation. Now, Item Number 4 was
the‘dégree to which we could be assured that this

vaccine would always be attenuated no matter what the
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conditions upon which it was made, no matter what
wild-type virus was used.

| And again, thg issues are being sure that
thisvso—callea 6:2 reassortant strain, no matter’what
it is, is always going to be attenuated. The sécond
concern is that animal modelé, to address this,
particularlY'the ferret, traditional animal model,‘hés
been less than ideai. Pért of the reason for this is
that the ferret's body'temperature is higher than the
body temperature of a human and because the virus is
cold-adapted then, ahd._temperature sensitive, the

ferret may not reveal all that you might like to be

‘revealed in determining attenuation.

And ‘then importantly, as 1is true for
almost all other live attenuated vaccines, the genetic
basis of attenuation is generally unknown. So n the
opinion,‘and this is an'impbrtant opinion'whichbthe'
committee should reconsider today,fand will have the

opportunity to reconsider during the discussion

éeriod, is that there was a consensus that ideally

there should be annual human testing prior to

widespread distribution of the vaccine. That having

been said, there was also discussion of the approach

“and logistics and there was some wheel—spinning and no

real conclusion to this was determined during that
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particular meeting.
Now, 1it’s important to know that in

addition to these concerns, we also have some other

- issues involved with this vaccine. First, as you will

see later on, there is a difficulty in assessing the
true réactogenicity'of this vaccine, primarily'bécause
the guote, unqguote "piacebo". was not an inert
substance. In fact it was allantoic-flﬁid and és you
will heaf later on, there was a very high'degree of
réacﬁivity in the control group. Second, we have to
be concerned as we do with any vaccihe, about rare and.
ﬁncommon advérsé events. And these really fall into
two categories ﬁhat can realiy only be determined once
the vaccine, if licensed, is used on avvery largé
scale basis.

Ope can think about a slightly'more common
adverse ‘event such as pﬁeumonia, bronchiolitis,
bronchitis; croup, sinusitis and even otitis media.

But more importantly and concerning are that influenza

~ wild-type virus infection can also lead to a series of

‘rather severe .complications. = These include toxic
shock syndrome, myocarditis, pericarditis,
rhabdomyolysis, encephalopathy, = encephalitis,

Guillane-Barre Syndrome, énd there might also be the
possibility of developing thrombocytopenia as has been
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demonstrated with MMR vaccine. This is because the

virus is grown in an egg substrate. There might be

antibodies produced against one of the surface

receptors, the vitronectin receptor which can cross-

react with reéeptors on the platlettes and thereby
lead to thrombocytopenia. So whether or not these
events will occﬁr with this atteﬁuated, and I have to
emphasize that again and again and again that this is
an attenuated virus, we don’'t know vet. The
présumption is, is that all of these adverse events
will occur at a much less frequency than it will with
wildftypé but that remains to be determined.

Another igsue has té do with repeated and
again annual dosing; There are two concefns here.
One is might thére be potential adverse‘immunologic
consequences of giving a live as opposed to an
inactivated virus vaccine from the standpoint oflwhat
is known as quote, unquote "original antigenic sin",

also know as quote, unquote, "the Hoskins effect",

qé&hich»was described by a physician in England some:

~ number of years ago which basically suggested that if

you repeatedly vaccinate someone that basicaliy what
might be invOlvéd is you,simply'réinforce the anfibody
response that they‘had to some previous infection and
you don’t really update their antibody very well;
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Now, this issue has, in fact, Dbeen
considered at great length by a working group by the.
| ACIP and at least in the opinion of that group, this
‘is only a theoretical concern and it not likely to be
a real concern. The other issue with_repeated annual
dOSing pertains primarily to seropositive persons and
especially adults and spécifically as you will hear
later on, this virus replicates very poorly or even
not at all in persons who have previous immunity. So
the guestion here bécomes bang for the buck. If you
vacCinate people annually,.if they really don’t need
it, and there’'s no way of knowiné whefher they need
it, there will be some proportion of people then who
will not_haQe essentially any benefit but wh0~might
also have some risk associated with that. So this is
also a general concern.
Two other concerns, first, aa.you will
hear later, although the wvaccine, the‘indication for

the vaccine is for children as young as one year of

l"”f‘age, Aviron does not yet have information on the

'Eesponses when the vaccine is administered with other
childhood vaccines nor to they have information on co-
administration of - this vaccine for travelers.
_Travelers is one of thé indications thenye asked for.

'Traveler,' foreign travelers often receive other
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vaccines but theré i§ no information about that at the
moment that has been submitted to the FDA.

And then finally, an important

consideration as you will hear later, is that there’s

very limited experience in high risk groups. You will
héar some information on HIV-infected persons. You
willo hear some informétion about small groups of'
asthmatics» but in general there’s a very limited
experience in people with pre—existing. medical
conditions who might be more susoeptible. to the
effects of this attenuated virus than would the normal
host.

So in summary, I hope I've made‘it olear

that the task before the committee is going to be very

difficult, that this wvaccine poses very  complex

benefit/risk  considerationms. These complex

coﬁsiderations apply not only to this committee and to
us at the FDA, but also recommehding bodies, the ACIP,
that AAP and so on. Secondly, just to emphasize that
the principal focus of today’s discussioﬁ is going to
involve clinical considerations and virtually all of
the presentations you’li hear this afternoon will
pertaiﬁ to that,

I just want to re-emphasize that there:afe
other important issues pertainingroo this vaccine.
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There are sgome manufaéturing issues which cannot be .

discussed during this session, which are still under

review and in consultation with Aviron. Theré&’s the

~attenuation reversion problem which Dr. Murphy will

cover in great detail. I presume that he‘will also
talk vabout potential for transmission and also
reassortment with other viruses in nature. And then
finally, just to emphasize this again, - that there’s
very little infotmétion about the use of this vaccine
in populations that are medically high risk.

Now, what I wanted to do, what I’ve been
asked to do»by Dr. Midthun is before I end, is to

review the questions that the committee will hear

‘tomorrow if that’s okay, unless you want to ask me

questions now and then present the. questions after
that. |

CHAIRMAN DAUM: I think it might be nice
to hear if the committee would like clarificatiqn of
points that ybu made first,'if.that’é okay.

DR. PATRIARCA: Okay.

CHAIRMAN DAﬁM: "So why don’t we open up
your presentation to the cbmmittee at this point for
ciarifying quesﬁiohs, concerns, comments? Dr. Katz?

DR. KATZ: I don’t know if this_q@estion

is best addressed to Dr. Patriarca or perhaps to Dr.
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Arcuri. And you’vé'réferred several times to the fact
that you’re concerned about allantoic fluid‘whiéh is
used as a diluent. Why it is used as a diluent? Is
it.a stabilizer or does it in some way adjﬁvant? What
is the choice of'allantoic fluid as the diluent?
DR. PATRIARCA: I'd like to refer that to
Aviron.

CHAIRMAN DAUM: If we can get a response

to it, that would be great. If not, we’ll defer to

this afternoon.

DR. ARCURI: It will be a very brief

response. Basically, allantoic fluid was used as a

diluent to assure a constant level of background
protein so that you didn’t have Variation from virus
formulétion to virus formulation because as I said,
potencies can vary, sb the amount of virus you add
will vary depending on the potency of the strain.

CHAIRMAN DAUM: Thank you.

DR. SCHILD: I have a question. 1In your

E’presentation, you’re making the assumption that every
C time YOu need to change the composition of the

‘inactivated vaccine it will be necessary also to

change the composition of the any live future live

vaccine. I mean, that could be a point of discussion,

whether the immunological properties of a live vaccine
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differ éignificahtly from théS@of an inacti&ated‘
‘va¢Cine. |
| DR. PATRIARCA: Yes.

DR. SCHIFLD: Which suggests that you might
change less frequently or more frequently or what?

DR. PATRIARCA: Yeah, your point is very
well taken, Dr. Schild. Yeah, that’s absolutely

fight. I don’t think we know whether it will, in

fact, in practice be necessary to change this vaccine

“just as we do the inactivated vaccine, a point well
taken.
CHAIRMAN DAUM: I'd like to ask, some of

the issues vyou raiséd, Peter, go to the need for

- ongoing interaction with the agency, the vaccine, the

general public, ongbing'issues but efficacy was not
one of the things that you‘mentionéd and I've actually
been on my high horse a long time about what I feel is»
-a need to have‘pngoing monitoiing of the current

influenza vaccines in terms of their annual efficacy.

- ‘How do you see this new vaccine potentially as being

monitored'in that regard? Are there any concerns?

DR. PATRIARCA:. I'1l try to answer that
although perhaps Nancy Cox or Dixie'Snider might also
_Want‘tovanswer that because I think this is primarily
an issue whiéh perﬁains mainly to CDC but the way‘that
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we’ve worked that with inactivated vaccine is we now
have this historical data base where there have been

a number of primarily ad hoc Vaccine efficacy studies

- that have been done over time and also a number of

retrospective analeeS and these analyses do give us

a lot of confidence that when there is a good match

between the wild strain and the vaccine strain, that

the vaccine -- the inactivated vaccine has a very
reproducible rate of efficacy.
The question might then be raised should

another system be in place for this vaccine? Is it

- considered sufficiently different, how would that be

done? Whose responsibility would it be to set up
thése studies and personally, I believe that those are
iSsués that shoﬁld be discﬁésed by this committee.

CHAIRMAN DAUM: i would agree and maybe I
will pick up thé theﬁe again when we have more general
discussion. Dr. Kohl, please.

DR. KOHL: I would strongly agree with

" that and in terms of this committee picking up that

issue and this vaccine in particular, regarding the

other flu vaccines in which the indication age-wise is
much broader and every year when we discuss flu
vaccine we talk about the lack of good studies in

children, the queétion of efficaéy in children and
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- immunigenicity and it seems to me with essentially

starting a new ball game here, that it’s critical that

we bring some of that stuff in at the beginning

instead of next year and 10 years from not saying,

"Gee, wouldn’'t it be nice if we héd studies in
pediatric populations and other high risk populations
as well".

_CHAIRMAN DAUM: Thank you, Dr. Kohl.
Other committee comﬁents regarding clarifying points
with'Dr.‘Patriarca's presentation? One last, Dr.
Edwardé.A

- DR. EDWARDS: The license application,
does.it state that the strain coliection will be
comparable to what is used in the inactivated vaccine
or 1s that not stated in the license application in
reference to your -- in reference to the comment
earlier?

DR. PATRIARCA: I believe it says that the

strains are going to depend on what this committee

" decides but I’ll ask Roland Levandowski to be sure

about that.

DR. LEVANDOWSKI: That’s my understanding,

too. I can(t gquote you what 1s says exactly in the

BLA but the intent has always been that the strains

that are used in the live attenuated vaccine will
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1 ‘reflect the hemagglutinin and.the‘neuraminidase of the
(mF\ | 2 || current circulating ‘strains énd that’s been the
Y 3 gtrategy that’s been used ih producing vaccines to
4 “this point. It doesn’t necessarily mean that the
5 strain would be identical to the one that>s in the
6 inactivated vaécine, because it wouldn’t need to be
7 but wouid be consistent with what the recommendations
8 would be generally foricurrently circulating viruses.
-9 o CHAIRMAN DAUM: Very interesting potential
10 | consideration as to what this éommittee’s discussion
11 would look 1like in a live attenuated vaccine era.
12 Thahk you very much, Dr; Patriarca, for your usual
13 crystallizing and focusing comments. And we’ll move
14 on nowvto hear from Dr. Murphy.
15 DR.'PATRIARCA: Well, actually -~
16 || - CHAIRMAN DAUM: Oh, I'm sorry.
17 DR. PATRIARCA: -- -yeah, Dr. Midthun
18 '~ wanted td briefly go over the quéstions.
19 o CHAIRMAN DAUM: \onuld you please do that?
20 - - DR. PATRIARCA; Just so everyone Will keep
21 | these in mind as the presenﬁations go forward.
22 . CHAIRMAN DAUM: My mistake.
23 DR. PATRIARCA: And I'm hoping that AV
24 guys realizé»that this‘ié going to happen or'supposed
\mﬁ 25' to happen.
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CHAIRMAN DAUM:  That will quickly be

apparent. |
' DR. PATRIARCA: Okay, so, let’s see, we’te

still 15 minutes behind. Sorry about that.

CHAIRMAN DAUM: .Thét’s okay. It was‘very
helpful. |
| DR. PATRIARCA: I actually don’t have --
maybe I could’start'reading the questions until the
slides éome up. I don’t have a -- okay. So whét_I’d
‘1ike to do is Jjust briefly go over the questioﬁs.
These have been, right, Nancy, distributed as part of
the package‘that’s available to everyone,; is that
Correct, including the people in the audience? Is
that correct? Okay.

We’re going to have two questions for the
committee tomorrow and we’'re also going to have two

~.discussion points. Qops,.here we go. Okay, the first

question pertains to efficacy} "Are the data adeguate

to support  efficacy of FluMist™ in pediatric and

" adolescent populations, that is to say 1 to 17 years

of age? If 'so, please discuss the appropriate
schédule,'i.e., one dbse Vérsus twé doses.‘ If two
doses are recommended, please discuss the age range
for this regiment and‘the‘recommended timiﬁg Qf the
doses. That is to say the interval between doses".
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And then secondly, "The adult population
defined here as age 18 to 64 . In your discussion,
pleése address the adequacy of the challenge data
éubmitted in support of éfficacy against HlNl".‘ As
you will hear later on this afternoon, there is nd»
clinical data pertaining to the efficacy of HlNi and
sq,IYOu'll be hearing about some challenge data later
today.

"If the data are not adequate for specific
age ranges, pleasé discﬁss what additional_data Should
be reduested". The sééond question pertains to
safety. "Are the data adequate,td support the safety
of FluMist™ in the population in which an indication

is being sought, namely 1 through 64 years of age?

.Please discuss the adequacy of the data in subjects

less than two years of age in the overall pediatric

population, in adolescents and in adultsg, specificaily

adﬁlts greater than ége 50. If theVdata are not
adequate for specific age ranges, piease discuss what
additional data should be requested".

The third item is a discussion point not
a voting point. "Please discuss the need for data on
concurrent*immunizations, for example, in children and
in tra&elers". And'then‘fiﬁally the fourth péint,

"Please discuss any additional concerns and/or data
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that should be requested; for examplé, use of this
vaccine in high-risk subjeéts;‘seqondly, annqal re-
vaccination in adults; thirdly, the assessment of
attenuation; fourthly, the potential for transmission
or reversion of vaccine strains‘and then finally,‘the
potential for reassortmeﬁt of vaccine strains with
wild-type influenza viruses".

CﬁAIRMAN DAUM: ©Now we’ll say thank you
and ask Dr. Brian Murphy ifiNIH to.provide us with an
overview ’of development of cold-adapted, live
attenuated influenza -vaccinés, the baéis for
attenuation, potential for'reassprtment,with\&ild—type
viruses in nature. Welcome, Dr. Murphy.

DR. MURPHY: >Can you hear me? 1Is this on?
Can you turn this on? Okay, there we go.v I want to
thank Peter fdr_asking me to come and speak today.
I've worked on live attenuated influenza virus
vaccines from 1970 through 1955 -- up through 1995.

I hope the rest of the talk is clearer than that

" particular statement. And it’s based on this

experience and a lot. of personal experiencé with the
cold;adapted viruses tﬁat-I’m talking today.

My curreﬁt position is, I'm the Co-chief
of the Laboratory;of Infeétious‘Diseases at NIH and we

are -- we’'re working on other vaccines currently.
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Now, this talk is going to be in three
parts. The first part is about a five-minute overview

of the salient points of the biochemistry and biology

~and epidemiology of influenza viruses. The second is

I'm going to talk about the cold—adapted_viruses and-
the third part of the talk is to address the concerns

of what are the potential for rassortmént_of the cold-

-adapted virus genes with wild-type viruses, what are

theipotehtial complications df such interactions.

So to start off with the introduction;of
the biology of this virus. Influenza virus has a
segmented genome. It codes 10 proteins. There are
the polyﬁerase proteins ithat are involved in
transcription and réplication. Hemagglutinin protein
is responsible for a binding infusion. The‘NA.prbtein
is résponsible fof»—— probably for a little bit of
penetration but clearly for release. This is part of
the transcription'complex and is‘a structural protein.

The M1 is a membrane protein, structural

- protein. The M2 is also a structural protein. It'’s

- the ion channel that’s required for successful

penetration and initiation of infection. NS1 is an
interferon antagonist. NS2 also known as the NEP or

nuclear export protein, is a structural protein that’s

involved in getting the influenza virus replication
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complex out of the nﬁcleus and inte the plasma
membrane where these viruses undergo aSsembly.i
Okay, the major property, one of the
reasens we’'re here today, is that this virus undergoes
genetic reassortment and two viruses infect a cell, it
replicates‘and then &iruses bud and they can have
genes from either parent. ‘This is the genetic basis
of the generation ef the new pendemic. influenza
viruses. It’s also the genetic basis for the
techniques that’s used to make‘the live attenuated
virus vaccines. The influenza viruses are acute

infections of man. They grow to a pretty high titer.

‘We’'ve seen titers as high as 107, in the

nasopharyngeal specimen as it comes down and antibody
response, but the important thing is it’s an acute.
infection, ~it doesn’t stay around)very long and after
day 10 to day 15, the‘virus is really gone from the

body in contrast to herpes and HIV which have a long

-lasting association with humans.

Now, this is really a crucial slide

because basgsed on a tremendous amount of work that’s

been dorie, that quantitates the amount of wvirus

replication and the illness that’s associated with

that. You can make a curve that shows that the amount

of = wvirus replicaﬁion, high 1levels of wvirus
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replication, and here 1if you can’'t sgee this, this
level of virus replication is 10°. People who have
this amount of Virﬁs will have high fever, signs of
lower and upper respiratory tract iliness.

Okay, this is very important. The sickest
I’'ve ever been in my life is when I had the Hong Kong
flu in 1969. I was ndrmal at 10;60 o’clock in the
morning, had a 105 fever that evening. I would have
had this émouﬁt of virus present invmy‘nasopharynx.
Now, very importantly for the live virus vacciné is
the faét that low levels of virus replication are
associated with attenuation. You can nicely infect
individuals without the _occﬁrrence of significant
ihfections. Aé you’'ll see, the cold-adapted virus

we’'re talking about and all the reaSsortants'generated'

from it replicate in this range:

| Wild-type viruses generally have a pattern
of replication like this. The cold-adapted vaccine in

seronegative children replicates around three lives,

‘up to around 10 days of replication. The vaccine in

- seronegative adults replicates to a lower peak titer

and for a shorter duration, indicating the éffect of
immunity, even if these volunteers are selected for
lack if antibody to the hemagglutinin and they’1l

still have a decreased leVel'of,replication. The CA
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vaccine in the elderly, this particular set. of

patterns of replication to some extent dictate how

these vaccines can be most efficiently used, very
highly immunigentic, much‘more so than inactivated
vaccine in the seronegative child. In the elderly

they’ll definitely have a role, I’ll discuss that

'subsequently, in seronegative. It also grows 1in

seropositive adults and immunized seropositive adults.
We’ll talk about some of the results of efficacy
later.

Now, the wvirus undergoes two types of .

aﬁtigehic changes, antigenic shifts, antigenic drifts.

" The antigenic shift is simply picking up a novel

hemagglutinin gene from the popuiation cf birds,
generally and it becomes-substituted‘for the current
influenzc virus strain. Antigenic drift is just a
change in» various antigenic sites that cot the

hemagglutinin and generally two or three of  these

sites are changed every two or three years. That’s

~ why you have the need to update the vaccine.

The influenza vaccine takes advantage of
the -- of this ability to undergo gene reassortment,
ﬁake two viruses and you isolate what we call the 6:2
reassortant. All the genes from the attenuated donor

virus, the new altered either antigenic shifted or
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antigenic‘drifted glycoproteins from the drift virus.
Now, the immunity'to influenza Qirus is basically
pretty straightforwardT It’s generally antibody-
mediated. Resistance to infections antibody—mediated.
Antibodies that are -- the virus stays pretty much
confined to the epithelial cells of the respiratory
tract. Antibodies have to be operative in the
tracheal and lumer of respiratory tract and the role
of the antibodies is to prevent'infection, try and
keep down the number of cells that are infected.

Antibodies that diffuse from the serum or those that

~are produced locally either IgG or IgA participate in

this resistance.v

Extensive studies that look at it have
clearly demonstrated the role for protective antibody,
a protective.role for antibodies directed at the HA
serum, both IgA and igG nasal washes can independently.
contribute to resistance NA as well, clearly a role

for serum antibodies, much less is known about this.

- The importance of this is that this very complicated

two antigen nature of protective immunity, multiple
compartments, multiple isotypes within compartments,
it’s almost impossible to predict by doing a simple

serologic assay what factor is going to be associated

with immunity.
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Now, what I’d‘like to do now is to talk

about the cold-adapted virus, ma’jor concepﬁs
underlying the development of this cold-adapted A or
B virus. And what I'm going to be talking about is
the demonstration of the transfer of the six internal
segments from the cold-adaptive virus to each new

epidemic virus confirms the properties of cold-

‘adaptation, temperature sensitivity and attenuation of

genotypes, that this specifies a satisfactory level of
attenvation in humans and it provides the efficacy
that is necessary. |

I believe that this -- that the amount of
information that exists, thé exteﬁsive study that is
done -with this indicates that there’s enough
infbrﬁation that’s availéble to precluée much testing
on an annual basis and that what we’re really looking
at is whether the licensure for this should very

seriously consider licensing the process, not just the

- vaccines that are ultimately made.

Now, the derivation of the cold-adapted

Ann Arbor, the A component, this was done by Dr. John
Maassab and he passed the viruses at gradually lower

- temperatures in primary kidney (phonetic) and derived

a virus, cloned it, and by passage at 25 degrees and

isolated‘a donor virus. This passage history about 30
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passages in PCK, an it is shown to have a ts
phenotype, a ca phenotype and an attenuation phenotype

in ferrets. This wvirus has been sequenced and

‘compared to the sequence of the Ann Arbor 6/60 donor

virus.  There’'s one mutation- in the PB2 gene, four

mutations in PB 1, threé in PA, several in NP, one in
the M2 gene and one in the MS1. These are the genes
that are thought to be associated with attenuation of
this virus.

I%11 provide more information on the three
polymerase proteins and at least the M2 protein as
well. Now, the ts phenotype of the Aﬁn,Arbor A, HAH2
donor virus, these are the phenotypes. If_you look at
the level of replication of -- level of replication at
25 degrees, the CA virus grows very efficiently at 25
degrees, wild—type Virus don’t. Thirty—three degreés
both viruses grow well. The CA virus is restricted iﬁ
its replication at 39 degrees. This is fhe:
temperature senéitive phenotype. |

| The B donor virus was derived in pretty
much a very. similar way, passing it, lower
temperatures deriving a virus at .the ts/ca ‘and
attenuatiqn phenotypes. This +virus has been
sequenced. ‘There were an enbrmous number of

differences between the CA and the wild*type virus
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from which it was derived. So then they just compared

what were the differences of the sequence of the B,

the cold-adapted virus from other -- all the other

wild-type B viruses that were analyzed at the time and
it has a similar pattern of sequence changes.
This 1s the gene, only gene, that'’'s

unequivocally been identified to be associated with

attenuation as far as I know at this point in time.

Almost certainly these other genes are involved as
well. This virus has a very similar spectrum of
phenotypes as the Ann Arbof donor virus. It is -- the
wild-type virus is restricted replication at 25
degrees. The CA virus replicates efficiently at 25
degreés, again replicating at 33, highly restricted
réplication of this at the -- at a restricti?e
temperature.

Now, here 1is some of the data from
ferrets, just to give you an idea. Here’s the wild-

type virus. Here’s the CA derivative of this. It

‘grows: very nicely in the nasal turbinates, it’s

| definitely less than the wild-type but still there,

highly restricted in the lungs. The B/Texas wild-type

virus, again, replicating very nicely in the nasal

turbinates, growing in the lower respiratory tract.

Here was have the CS donor virus containing the six
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genes‘frcm the cold-adaptive virus, glycoproteins from
this, very restrictive in replication in the lungs and
replicates about 10" fold 1less in the- upper
reSpiratory tract.

Now the B virus has also been studied in
hamsters and chimpénzees. . The wvirus is highly

restrictive‘in replication of the lower respiratory

. tract of chimpanzees. This is the B/Ann Arbor. This

is a reassortant virus. This 1is very important.
People are always concerned about what will these

viruses do in the lower respiratory tract of humans,

‘et cetera. The people‘have not done pulmonary lavages

on individuals who have been administered the live
attenuated wvirus 'Vaccihes, but we put both the

Influenza A and the Influenza B reassortant into

- chimpanzees and the replication to lower respiratory

tract of chimpanzees is very restricted and it’s just

-- 1t's very restricted, almost not recoverable on

‘most of the days that were sampled.

This is the level of attenuation of the

B/Ann Arbor virus. Oh, I think I actually -- this is

a mistake. This should be that A/Ann Arbor/6/60

viruses. It'’s basically' identical. The level of
replications of the -- okay, I don’t have the data on

the -- I don’t have the data on the ferret data with
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the A/Ann Arbor/6/60 viruses but it’s identical to
that what I’'ve showed you for the B/Ann-Arbor‘&irus.

What I want to do now is review with you
the properties of the CA feassortants in humans and
ﬁhe properties that have been sYstematically examined
over a very prolonged period of time with the level of
attenuation, its infectivity for humans, genetic
stabilityy‘trénsmissibilityy and efficacy. Efficacy’s
been stuaied in>individuals of different ages. We’re
talkinginow mostly about monovalent vaccines. None of
the studieé I'm going to be talking about are studies
that are the formulation’of the trivalent vaccine that
you’re considering.

Attenuation, the suﬁmary of the results,
these are highly attenuated for seronegative and
seropositive individuals, you need 107 Viruses>to be
infeétious; The ts and ca phenotypes are very stable.
The virus 1is poorly ‘trénsﬁissiblé. It’'s fery
immunogenic in infants and young childreﬁ, much more
so than the inactivated vaccine. Young adults, live
and activated vaccines look alike. Elderly, the live
is weakly antigenic but the live plus the aétivated‘is
more efficacious and 1I’'11 ~show you some daté
suggestihg that.

Now, this iS-hOW we did the -- how we
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looked at these viruses. We did challenge studies in

adults who were selected for seronegativity to'the
hemagglutinin present in the cold-adapted virus. You
might not be able to see this but we looked at two

influenza H3N2, two viruses and two influenza HIN1.

"We looked at the wild-type virus which is this bar or

the CA virus and this is the percent of the systemic
illhess and I think yoﬁ can see in each cése we were
very niceiy able to reduce the illness that’s
associated with wild-type influenza viruses by
generating reassortants that contain the six
transferrable genes from the A/Ann Arbor/6/60 donor
virus.

Level of replications are very similar to

what I‘ve described earlier. Each of the wild type

viruses grow four or five logs, the live attenuated,
mean”peak titer in seronegative adults around 1 to 2
logs. Okay, this is really the basis of attenuation

of these viruses. They replicate less well in the

respiratory tract of humans . Similar analysis has

 been done for the B/Ann Arbor CA réassortment viruses.

The -- we looked at the mean peak titer replication in

adults and children but the wvariety of the B/Texas

virus, the B/Ann Arbor/60, A virus or the B/Yamagato

(phonetic), these are all 6:2 B reassortants. In each
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case the wild—type virus was replicated much mdre
efficiently in the upper respiratory tract of adults
and the wild—type viruses were notvput‘in children but
these levels of replication of the viruses of the
cdld—adapted'viruses, cold~adapted.B'virusés that have
been evaluated in children have been to the same
levels of those that we’ve seen with-the cold-adaptive
influenza A virus, sadme levels of replication.

Now, what are the genes of this virus that
are associated with attenuation? The way we went
about and the way this has been studied by others is
you take a wild-type virus, you mate it with your
cbld—adépted donor wvirus and then vyou isolate
reassortants. We isolated reassortants that derived
one gene from this virus, from the donor virus and the
contacté'of‘wild—type genes from the -- and this wéy
you could:describe the phenotypés of this virus to the
gene derived ffom your cold—adapted virus. We did

this, we actually made volunteer pools up of each one

‘of these -- each one of these preparations, put them

in humans and did very careful comparisons with the

Vwild—type virus to try and get an idea of which of the

genes are associated with attenuation.

From this analysis, first of all we were

'interested in determining which of the genes were
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associated with ts and ca phenotypes. And this
actually -- this actually -- wé got a very clean
reading based on this. The cold—édapted phenotype 1is
specified by a single gene, a PA gené. We will see
subsequently that this‘also an attenuatingvgene. The
ts phenotYpe is independently specified by the PB2
gene and the PB1 gene. Okay, so this is the genetic
basis of two phenotypes Which are associated with the
attenuation phenotype.

Now[ these six single gene reassortments
were also looked at for their ie?el of replication in
ferrets, hamsters - and humans._ The level of
replication in ferrets and hamsters of the two virﬁses
bearing the ts mutations”wefe clearly significantiy
restricted here. We had a_difficult time testing for
significaﬁt restriction in humans but these were both
lower in théir level of replication. P18 was clearly
attenuated as a single gene in both the ferrets'and

humans. And then the M gene was attenuated in ferrets

cand humans. I think that this virus has a -- at least

fouf'genes'that are associated with attenuation in
huﬁans, the three polyﬁerase proteins and ’the N
protéins.

We also had:the opportunity to investigate

in humans a reassortment that just had this gene and
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this gene. It was a non-temperature sensitive virus

‘but it is . just as attenuated as the six gene

reassortant virus. I think this virus has redundant

mechanisms of attenuation that are conferred by the --

this set of ts genes and then non-ts mutations. I
think this is very important because the high level of
genetic stability that’s exhibited by this virus. I
don’t tﬁink we’'ve ever seen a revertant in testing

this over a'very long period of time attests to the

-fact that it has multiple genes contributing to

attenuation. ‘When you test a virus that’s just
temperature sensitive, it’reverts.very readily.

‘It’s the combination of the ts and then
the non-ts mﬁtations that contributes to the high
level of genetic stability of this particular virus.

And this is true for other viruses that have been

evaluated in this way. I don't think we’ll -- this
just gives you a schematic look at -- you take the NR
donor virus and you look at what -- these are the

“mutations that are present in the PB2 gene, the PB1

‘gene and the PA gene and the attenuations. I also

have the M gene on this. It has mutation at M2, so

there are at least four independent mutations on

different genes that contribute to the attenuation

phenotype for humans.
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Which of these mutéﬁions or whether more

than one or two contribute to the attenuation
phenotype, which of these contiibute to the CA
phénotyperremains'to be determined. Now, the propérty

of infectivity, what’s known about that, infectivity,

you simply take a influenza virus, you dilute it out

.. and you test the frequency of infection looking at

either the shedding a virus or the antibody response.

You determine this. You determine a human infectious

dose 50 and you look at the‘large set of data that’s
been derived doing this for both the Ann Arbor/6 --
ﬁhé HIN1 virus, the H3N2 and this, of course, is the
A group we’re loékihg at here.

In adults, the mean infectious dose 50 is
around 10%-°/57, When you give 10’7 of this virus which
is generally the amount of virus that’s given in the
vaccines, you’'re giviﬁg approximately 10'°° human
infectious dose 50 of the virus. The infectious dose

50 in children is a little bit less and therefore 107

"~ of the virus is -- represents around 100 to 500 human

infectious dose 50‘s. The same type of information

exists for B CA reassortments, the adults, the human

infectious dose 50. Two studies have been done 55,
65, which is around 10°. In children it’s around
103.5-
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Safety and level of virus replication,

I've talked about the level of virus replication data

on genetic stability. There are various ways of
determining genetic stability. One 1is vyou can
determine the genetic basis of attenuation. ~I’'ve

deécribed some efforts to do that which has béen
pretty’successful for the sub-group A viruses. You
can identify surrogate markets of attenuation, the ts
phenotype and cé phenotype. vThis has been done.and
this is predominantly the method that’s been used to
lock for the viruses and characterize the viruses that
have come out of infected véccinees.

Let me just go back he:e. ‘Excuse me for
a seéond; You can aiso do other things. If é vaccine

actually has an altered phendtype, you can take that

" virus out, do some clonal analysis of it and do a

variety of things to determine whether the phenotype

is associated with -- has been altered following

replication. I can tell you right now that all the

- work that’s been done and we did a lot of this, and

this is actually -- this particular virus was a
competitor for viruses that I was working on at the
time and I’'m doing all these studies with this
particular virus and I’Ve’never seen an unequivocal

lbss of the ts and ca phenotYpé that went to wild-type
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level and any virus that has sthn an alteration in
its lével of temperature sensitivity, when it was put
back into the férret, it maintained —; this study was
done by thn Maassab, it always maintained the
attenuation phenotype.‘

So there’s never been a situation where
the virus that’s been given to a human has. been
carefully‘analyzed,'the virus coming out that'’s been
associated with the loss of attenuation phenotype, I
believe‘that’s the result of the fact that it has four
genes independently contributiag to this particular
phenotype. |

The genetic‘stability, many studies have
been done, as I say the ca and the ts phenbtype is
maintained.inithe majority of these. This has been
looked at for both H3N2, HINL viruses. It’s actuaily
been done‘in‘arlarge number of viruses, even more than
looked‘at here. A similar type of analysis has been

done for the 6:2 reassortants of the_B/Ann Arbor/6/60

aVirus. These are the reassortants and these are the
numbers of iéolates that have been loocked at or

ofiginal nasopharyngeal washes that have been

characterized. And again, a large number show the
maintenance of the property of the ts and ca

phenotypes.

~ NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
. 1323 RHODE ISLAND AVE., N.W. .
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




el

N,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

- 25

52

Since there was less information really
available on the B/Texas virus, we did a study where
we took the B/Ann Arbor 184 CA wvirus, put it into
immune suppressed hamsters, isolated a virus that‘we

got 15 days later and we made -- from six different

animals and we put it back into hamsters. I was

working very hard to see if we could get revertants to

do this particular study and the viruses that -- and

‘we evaluated the passaged virus versus the unpassaged

virus 4in the nasal turbinates and‘lungs of hamsters.
Wild-type virus grew well. Attenuated uﬁpassaged CA
donor virus was restricted, as we’ve seen. All of the

viruses, despite extensive replication, showed and

maintained the attenuation phenotype. 'Again, it
really gave a lot of -- it gave us a lot of assurance
that this virus was -- this particular virus was

highly stable.

The conclusions on genetic stability, we

think that these viruses are both phenotypically
- stable and that this is not a major problem, lack of

genetic stability. We don’t think this will be a

major problem. Now, there have been a large number of
studies that have been done, and these studies were
generally done by Peter Wright. ' He had three or four

vaccinees, a susceptible placebo, all housed together
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in a little playroom-setting and he loocked at the

abiiity of the viruses to spread frqm the Qaccinees to
the contacts._-In all of those studies we never saw
the -- and these are the number of infected vaccinees.
These are the ﬁumber of éontacts. We never saw the

virus transmit to the contacts.

That does not -- and the importance of
this is several fold. First of all, these are
seronegative vaccinees. They’re growing the virus,

they’re growing the virus to the highesﬁ level.
They’re growing the virus at 1035, the virus is not
transmitting. We were very interésted in why.  Thew
reason I think it’s not transmitting is of you know
the human infectious dose 50 for this virus, for these
particulér.serohegative contacts, you ﬁeed around, as
we saw, about four, five logs approximately 10*°> logs

of wvirus to infect 50 percent of them. These

volunteer generally shed around three logs. So we

think that they’re shedding less thén the human

 _infectious dose 50. That’'s one.

bThese vaccinees rarely have symptoms, so

they’re not showing - - wé,think these two factors add

up to a very poor and low level ofvtransmissibility‘of
this particuiaf vaccine for humans.

Efficacy, thére have been efficacy where
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monovalent vaccines have been studied extensively in

adult wild-type challenges, pediatric subjects and

then been studied also in!seronegative individuals and

also seropositive individuals. And'i7m not going ﬁo
go through the extensive}data on this. ivjust wanted
to indicate that these aﬁe studies that have been done
with challenges of HIN1 viruses and H3N2 viruses in
adult volunteers scfeen?d for susceptibility.’ The
Wild-type virus is generglly, as you saw earlier, made
these volunteer sick.“jAtteﬁuated viruses infected
them. When they were ch%llenged, I think you can see
there’s a high level of protection against systemic
illnéss in the Volunteer@. Also, tﬁis was associated
with clear and unequivocal restriction of virus
application in the vaccinees, decreased number and
decreased quantity of viFus, the decreased nuﬁber of
challenged individuals infected withvthe>wild-typé,
decreased nﬁmbef of -- decreased quantity of virus
éhedding.

| The same type of thing occurs if you

challenged seronegative? individuals, not with the

wild-type virus but with the attenuated virus. You
| |

see a high level of prot%ction and you see protection

after a very long perio@‘of time. Short periods of

time, you have a high -- |la year later you maintain at
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least 54 percent bfv the ihdividuals are still
resistant to replication of the challenge virus.

I'm just showing this. I know that the
Aviron will aiscuss thié, their efficécy trial. The
important point I want to make here is, is thaﬁ this
efficacy'that they’re seeingvin‘thié natural infection
is very similar to what was saw in all of these
challenge studies that we’ve done in experimental
settings and not in the natural setting. The
importance of that ié, is that there are multiple
times when we’ve demonstrated efficacy against HIN1
viruses.

I know there is some limited data with

' HIN1 viruses natural settings but we’ve seen it every

time that we’ve loocked for it in. our challenge
studies. Now, here’s ahother4very.interesting point
and these are studies that were done by John Taeanor,
three separate challenges, three sepafate studies that

were done where they compared the efficacy in this

‘case, against natural infection with the monovalent

‘cold—adaptédrHBNz Influenza A virus and he compared an

activated group versus an activated live. And this
was the efficacy that was in addition to that
conferred by the inactivated vaccine.

And I think what we saw in this case, that
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there was approximately -- you can measure an efficacy
of 65 -- 60 percent approximately. That’s above and
beyond, this is in elderly individuals above and

beyond the protection that waé afforded by the
inactivated vaccine. This was a very impbrtant lesson
because what it taught was fhat there was certainly
foom for improvement of the activated vaccinés.
Everyquy who’s used them, knows that’s the case,
This docuﬁents a way to improve that
efficacy. Although you’re‘not cbnsidering‘using this
-- the indication for the licensure is not for people
who are older, this really indicates that the live
attenuated virus vaccines will be able to supplement
the efficacy of the inactivated vaccines. And We
think the reason that it does this to -- first of all‘

the activated vaccine is much more efficient in

- introducing serum antibodies than the live.

The 1live, in <contrast, 1s better in

stimulating local antibody. The sum of these two

. positive properties is responsible for this higher

" level of efficacy that is seen. Okay. Now, these are

the properties we’ve talked about. These are the

number of reassortant vaccines that we studied or

studied as a part of the whole NIAID, including the

intramural, extramural branches. These are the number
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evaluated for safety and the properties were
demonstfated. |

The important thing here were that there
were seven dr eight other'vaccines that were developed

during this period of time and each one of them fell-

off. Some of them were not safe. They produced a
febrile illness or too much -- most of them were
satisfactorily infectious. Some =- most of them --

most of the problems réally weie safety or genetic
stability. The virué with just ts mutétions were not
genetically stable. The viruses that were -- we had
problems with avian and human reassortants 6f --
viruses H3N2  viruses nbt_being very satisfactorily
attenuated, even in kids, but HIN1 viruses were not.

So this set of properties -- the cold-
adapted virus is like the energizer bunny. It just
kept going‘through eachvone of these things and doing -
extremely well and it went thrbugh every one of these
tests and survived whereas all of the other vaccines

that we tried fell off this pathway. And that’s all

‘I wanted to say except just summarizing the possible

uses. Live virus vaccines will be very useful in

seronegative individuals. In the individuals who are

between the young infants and children the elderly the

1ive virus vaccine and the inactivated vaccine both
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work and they’re good: I think a lot of people would
much rather have something put in their nose than a
shot invtheir arm.

The elderly, I thihkrthat you’re going to
-- if you want to get optimum protection in this age
grdup, you’'re going to have to give both. They both
give you different -- stimulates different parts of
the immune system. Those are just some thoughts for
you to consider.

Now, I want to Jjust addfess.in thé last
five or six slides some of the problems that are
aséociated with one of the issﬁes regarding  the
introduction of the cold-adapted virus into the
general population,' what does this mean for a
generation of reassortant viruses‘and what does it -

mean for the issues regarding unknown generation of

‘reassortant viruses. Now to do that, I'm just going

to review briefly some of the properties of the

pandemic influenza virus since 1918.

We had one in 1918, 1957 and 1968. These

‘viruses have been very carefully characterized. In

1957 when the H2N2‘virus came alohg,'it picked up PB1
NA from an évian virus. The reason I'm pointing this
out rigﬁt now ié'the.cold—adapted ﬁirus is dérived
from this particular virus. Iﬁ_l968, the new virus
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picked up a new -- ﬁhe H3N2 virus picked up a new
hemagglutinin énd kept the neuraminidase, picked up a
new PB1. The other virus -- this virus is cirﬁulating
today. »The HIN1l virus was very similarvto a strain
that existed in 1950 -- the HIN1 virus present around
1950 appéared back in the pdpulation in 1970. These
two wviruses circulaﬁe today.

We’ll revisit some of the issues fegarding
this. What are the other‘examples of the introduction
of animal or’avién influenza viruses into the human
population? The HIN1 virus is from swine -- you all
remembef the swine flu. That got into the human

population and caused some problems. The HIN1 virus

- from birds seems to have gotten into pigs, reassorted

with pigs, generated a virus and picked up an H3N2

code, got back into humans. This is documented in

1993. H7N7 avian virus is from pet ducks, gotten into

the humgns and have causedvinfectidnsf

H5N1, we know all about the avian bird flu
fromvl997. H9N2Z2, frbm market birds in 1999. There’s
5een a lot .of introduction ’of'igeneé, much more
diffefént from the genes that arekpresent in the cold-
adapted wviruses. The humans are constantly being
probed by these viruses to see if they can -- just to

gee if the viruses c¢an take off. What happens is --
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1 what'’s happéned in these cases -- okay,rthis_is just
- 2. ~ some of the specific exampies. The HIN1 swine flu is
n 3 a introduction of the swine virus. This is some type -
4 of reassortmént with some avianvgeneé and some human
5 genes, got into the human population.
‘6 .The H7N7 virus from birds, H5 from birds,
7 H9, these are really problems -- humans are going to
8 - have problems with genes frbm avian viruses. They’re
9 going to come from wild-type viruses. They?re going
10 to come ffom viruses in the circuit. They’re not
11 going to‘come from out cold-adapted virus and I’'1l1l
12 give you the reasons why - I believe that. The
13 consequences of thesebviruses, as you know, the 1918,
14 '57 and ‘68 viruses are severe pandemic viruses. The
15 swine virus caused severe infections in humans but did
16 not cause a pandemic. Okay, this was also true of the
17 | HSNl'virus, éevere infections in individuals, abortive
18 infections in humans.
19 | The HIN1 virus became epidemic. The H7,
20 fégain, was - abortive, only gseen in one individual.
21 Now, ﬁhe -- the third source ofithese influenza genes'
22 come from laboratofy studies or experimental studies.
23 I ﬁhink many people believe the H1l virus was a 1957
24 strain, somebody was working with it. It got into a
25 laboratory worker, got into tﬂe population. That'’s
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one scenario that’s reasonable, makes sense based on
the iﬁformation that exists.

"H7N7, avian virus that was presént in
seals, got into a human, it caused conjunctivitis.‘
The direct inoculation, people have been.administering
various avian viruses to humans from time to time for

the purpose of making experimental vaccines. Now,

what is known now about the interaction of viruses.

The currént trivalent vaccihe will have an H3N2 and an
HIN1l component. What’s known about the mixture of
genes from HIN1 and H3N2 virus is what has been
cichlating in the population together since 1957 --
1977.

The various combinationé have been
documented by investigators and you ‘can get
reassortments. These reassortments can‘be -- contain
HIN1 wvirus, all the other genes from H3N2, wvarious
mixtures. In fact, there are a lot of mixtures that

have been -identified. You can find a variety of

" HIN1's, antigenic mixtures, et cetera. The important

point of this is that first of ali these infections,
these transfer of genes between H1N1 viruses and H3N2
viruses are goihg to continue as lohg as these viruses
circulaté'between'wildstype viruses.

Okay. The important point is, 1is that
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these wviruses that were‘ identified, they cause
transient circulations Qf the viruses 1in the
population. These viruées will not persist: They
will always be replaced by the HIN1 or H3N2 parenf
viruses} They do not seem to be a strong selective
pressure onithem. They seem to just sort of cause a
little epidemic here or there and then were replaced
by the other Qiruses. The illnesses that were seen in
individuals frém whom these vifuses w?re isolated were

identical to the -- either the H3N2 ¢r HIN1 wild-type

. virus.

Okay, I've just got one or two more
slides. Okay, so what that meant is, is that there
are probably no significant consequences of mixin§ the
HI1N1 and H3N2 viruses and this will occur in the
vaccinees. I would imagine almost very vaccinee that
you give an H3N3 and HIN1 component vaccine together
will generate reassortant viruses.

They all share the same six internal genes

“so that can undergo a significant exchange. Now, one

of the consequences of introduction of genes present
in the ca virus into theihuman population, but can
these genes ——'afe there any threat of getting the
internal genes into the population and what are the

consequences, possible consequences of reassortant of
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genes present in the cold-adaptive virus with those
present in animal of avian viruses?

Okay,know just to re&iew again, the 1960 -
- the vaccine virus, the ca donor virus was derived
erm this H3N2 virus. It contains genes related to
the HIN1 virus as does both the H3N2 and HINI,
currently circulating HIN1 virus. We think there are
no - you'know, these are just different versions of
the same gene, the same is true of the PA and fhe PB2
exceptrthat these genes all have>attenuating mutations
or most of them have‘attenuating mutatioﬁs.

Only the PB1 gene differs from the
currently circulating virus; Ckay, thié is actually -
- the ca reassortant viruses have this gene. The
currently circulating viruses have differgnt PBl’s.
So this is the only sort of ﬁovel gene, but this is
not really a novel gene. It is 97,percent related b&
amino acid sequence to the genes that are present‘in

the H1N1 or the H3N2 virus. So when you look at this,

~the high degree of genetic relatedness of the internal

genes that are present in the ca donor virus, we not
think that there éhould. be any problem of those
particular genes getting into the population; the same
problem of those genes getting‘into the population

shared by the wild-type viruses.
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Now, this is the main -- are there unique
consequeﬁces of‘reassortant between genes bearing new
HA of NA genes from avian or animal viruses andﬁone or
more genes from.the ca. What’s Ehe chance of the ca
virus picking up novel HA’'s or NA’s and how does this
differ from the wild-type virus? We think that it
will be very -- okéy, I'1ll just -- we think it will be
very unlikely for this to be a significant problem.
The ca virus is poorly transmissible. It’s almost

certainly not going to get into an animal virus or a

- bird enabling it to undergo a combination in that

host. Therefore, there is certain -- it will likely
occur in humaﬁs.

The ca virus is present in lower titer and
for a shorter duration in vaccinees and this would
decrease the opportunity with which a reassortant
could»oécur. At least 50 percent or even mofe than
that;of any kind of reassortant virus between a ca
virus and the wild-type avian or animal virus wiil
have ca‘reassortaﬁt genes.

This is my last slide. This is actually

a lot of -- there’s a lot of information in here. The

ca vaccine at the time of the possible pandemic, if
you have a ca virus vaccine available at the time of

a pandemic vaccine, you’ll be very lucky. Generally,
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it’s very difficult to isolate a new pandemic virus,
make a reassortant, generate clinical 1lots and do
studies. So We think that this 1is really~not an
issue. It's cerﬁainly'not an issue for inter-pandemic
influenza viruses.

Clearly, you would not -- okay( now if a -
- if you did, if:you‘were #ery wise and had made a
wholé variety of ca reassortant viruses bearing H4,
H5, H6 genes and had them all ready at the time a new
virus appears, you have a new virus in Asia, wants to
come to the United States. Should you be able to
introduce that virus because it could undergo the
combination with the H1N1 ciréulatingVViruses in the
United States at the time and_generate'a wild—type
virus. The answer 1is, yes, you would probably go
ahead and use it when the certainty of a pandemic
virus arriving in the United States is 100 percent.

In the case of an abortive infection, you

~would never use this virus, okay? You would never use

~this virus and introduce it into the population where

there are -- a virus bearing novel glycoproteins, ca
donor viruses into an open population where wild-type
viruses are circulatinéyunléss that virus -- unless
the virus was -- unless. the ﬁirﬂs.was a pandemic

virus. Abortive infections that occurred in 1977 and
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the swine -- and the swine flu or the bird flu, you
would not use a cold-adaptive virus vaccine bearing
those glycoproteins wunless those viruses -became
panaemic.

So- I don’t think that peoplé would use
these viruses or consider using them at a time of a
pandemic -- I think you would -- I don’t think that
they’1ll be available for the time of the pandemic in
the next 10 years but if it were available, you would
use thém to prevent the spread but you would never use
them and introduce them into a population to -- in a
situation where you have an abortive epidemic.

That’s it.

CHAIRMAN’DAUM: Thank you very kindly, Dr.
Murphy. I hate to not provide the committee an
opportunity to ask a couple questions that might be
clarified regarding. your presentation. Are there a
few questions from committee? Ms. Fisher, Dr. Myers,
Dr. Schild.

MS. FISEHER: If up to 20 percent of the

population every year get the flu, I believe that’s

the estimate, up to 20 percent of all people get the
flu every vyear, what are the potential long term
epidemioclogical consequences of targeting every baby,

child and adult for exposure to these flu viruses
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albeit‘an attenuated form? In other words, have you
looked at the,potential for mutatioh of the viruses
iﬁto vaccine resistant forms leaving a majority of the
population without true immulogoical memory and more
vulnerable to future‘ possibly more  virulent flu
pandemics band has there been any assessment' or
evaluation of the long term immunological integrity
and overall health of those who are vaccinated every
year with these live viruses versus those who'are‘not?

DR. MURPHY: I think that’s an extremely
complicated‘ question. = The important relevant
experience is the experiénce that has_been gained withi
a lot of live virus vaccines that have been utilized
to date and generally the information from using these
virus vaccines has beén that the consequences of the
inféction fall within the range of what you’d expect
with a wildétypé virus except that they’'re highly
attenﬁatéd compared to the wild-type virus. So that

you can -- if there are specific problems associated

with the wild-type virus in terms of altered

immunological consequencés, you might see those with
these live attenuated viruses but they would always be
much, much less frequent because the virus is going
1,000 fold less.well, et cetera.

The -- élthough 20 percent of the
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population develoés illness,. a lot more become
infected.: A iot of the population becomes infected
wiéh these viruses, has illnesses that don’t bring
them into the physiéian with wild—type viruses. We
don’t think that there should be anything different
about these live attenuated, cold-adapted virus
vaccines used as an immunogen, versus what occurs with
the wild-type virus. The wild-type virus infects a
large percentage of the kids on an annual -- more than
20 percent.

CHAIRMAN DAUM: Three more crisp question
askers and crisp answers. Dr. Myers, pleasé,

DR. MYERS: Would you build on your last
comment and tell us about concern or your thoughts
about the use of cold-adapted vaccine in travélers to,
for example, Asia, and then just something that I
wasn't clear from what you gaid is does productive
chick embryo productive infection imply virulence for
flocks?

DR. MURPHY: Say that once again.

DR. MYERS: Yeah, does the} enhanced
productive infection that occurs in. eggs imply a
virulence for flocks?

DR. MURPHY: No. I mean, these viruses

‘are -- would basically be apathogenic for a livestock,
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bixd, et éetera. Human virus is really -- you cbuld -
- yod‘can’t,find hardly any information ér literature
about human viruses going intov livestock -and
associated with lots of problems. There’s some H3N2
viruses that have been in pigs, et cetera, but if
these viruses can to into livestock the wild-type
viruses will be there, okay, before these cold—adapted
viruses would ever be there.

And your first question was?

DR. MYERS: Using the vaccine for
travélers to Asia for example.

DR. MURPHY: Well, I don’t think that

would be a problem. I mean, theré shouldn’t be any

‘inherent problems of using this vaccine in travelers.

‘I think the concerns that were raised about their

compatibility with other vaccines would be an issue,
a separate issue, Dbut in terms of generating
reassortant viruses, you have to remember that the

H3N2 and HiN1l viruses are widely distributed

. throughout the world, okay, so that, you know, they’re

there. There won’'t be anything unique occurring, any

specific. problems associated with the cold-adapted

vaccine.
DR. MYERS: I was trying to ask . the
question about the point that you were making at the
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end about never utilizing in the setting of --
DR. MURPHY: Let me --
DR. MYERS: --circulating other strains.
DR. MURPH?: Right, let me clarify that

point. The ca recombinants, you would not use them,

you would not make a ca recombinant virus and

introduce it into the human population in the setting
of twé‘—— in the settings‘wevknow about. You would
not have doné’that back in 1977 when the swine flu
virus came along because it causea an - abortive
epidemic. You would not have done this when the H5N1 .
virus céme from birds to pigs. You would not make an

H5N1 cold-adapted virus and introduce it into the

bpbpulation.

You would oniy use the cold—adapted virus
dﬁring novel glycoprotein genes énd the threat’of a
bona fide pandemic virus and you’'d have to have a very
special group of individuals whd would say, yes, this

is a bona fide epidemic. That’s what I was trying to

Vmake -- that point I was trying to make.

CHAIRMAN DAUM: Thank you. Dr. Schild,
then Dr. Griffin.

DR. SCHILD: Very masterly review of a
very complex éubjéct. I béliéve the reaﬁpearance

after 25 years of an HIN1 virus that continues to
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spread in co-donors is still an enigma that requires
and explanation in relationship ﬁo what we do when we
work influenza viruses. Have you any reasonable
hypothesis explaining how it hid for 25 years and --

DR. MURPHY: Well, I thiﬁk it was -- I
mean,‘I would say -~ this is a little bit off the
topic, but‘I think'the virus, somebody was working
with‘it on the bench top, somebody‘who was not immune
to H1N1l, got it in their nose, went home, brought it
home to their kids and the epidémic started from that,
in that way . That to me, makes the most sense.

And I would share with you, and as Peter
had indicated on the slide, working withvviruses such
as the H2N2 virus, everybody who has been born after
1968, okay, you be very careful and reassortants wiﬁh
this wvirus have tb be done under -- where you éan
generate an H2N2 wildFtype virus. So 1if vyou’re
working with an H2N2 wild-type virus, I think that:yqu.

have to show ¢considerable caution in that and maybe

“ learn from the HIN1 experiencé. But I don’t think
that has anything to do with using the cold-adapted

virus in an open population.

CHAIRMAN DAUM: Dr. Griffin?
DR. GRIFFIN: My understanding of your

data comparihg both replication and infectivity in
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adults versus children was that, first of all, it's
more infeqtiéus for children thaﬁ it is for adults and
second of all, it replicates'beﬁter and by- a log
approximately for each of those two. So question
number 1 is what were the ages of the children that
those graphs were generally taken from? Were those
one year olds, or four year olds or eight year olds?

DR. MURPHY: ©No, no, no, the seronegative

‘kids are all -- would generally be between six months

and 36 months of age.

DR. GRIFFIN: Okay, then the second
question was, what do we know. about those samer
parameters, infectivity and replication, in immuno
compromised -- I know you won't have any data on
immuno compromised children probably, but in immuno
compromised animals, I don’'t  know, ferrets ‘or
hamsters? You had a 1little data on prolonged
replication, but --

DR. MURPHY: We Jjust did that one

experiment with hamster with the B donor virus. I

have not looked at the prolonged replication of these
viruses in humans. The interesting thing about --
DR. GRIFFIN: And level --
DR. MURPH?: The interesting thing about

influenza viruses in general is, is that individuals
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with AIDS, et cetera, they don’'t stand out or
influenza -- or in people who ére undergoing bone
marrow Eransplant. Théy don’t étand out as thé major
problems in those settings. RSV, PRV are the major

problems in those settings indicating that there is

‘not a lot of information out there that would suggest

that influenza viruses in general or these viruses in

particular would be espécially problématic‘in immuno
suppressed individuals, such as AIDS who have partial
immuno suppression.

Does‘that answer your questions, Diane?

DR. GRIFFIN: Well, I have a more:
elaborate -- but yeah, that gives an approximate
anéwer.

CHAIRMAN DAUM: Thank YOﬁ very much, Dr.
Murphy. And‘given that it’s not an airplane'day for
committee members, I think we’ll take a lunch break.
It’s 12:35 here in ﬁhe Eastefn Time Zone and we'’ll
reconvene at 1:35, one hour from now. Thank you.

(Whereupon, at 12:35 p.m., a luncheon

recess was taken.)
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A-F-T-E-R-N-O0-0O-N S-E-S-8-I-0-N
(1:39 p.m.)

CHAIRMAN DAUM: Good afternoon. Welcome

backrfrom lunch. The FDA staff outside the room has

been kind enough to take messages for people that need
to be reached here within the conference room. You

might want to check out there with the staff if you’re

expecting something. We’re looking for a Dr. Dominick

who people apparently are trying‘to find and have left
a message out there from this morning. I'm sorry,
Dominick Iacuzio, thank you, Dr. Bleshe.

We move to the afternoon’s agenda now.
which are presentations from the sponsor and from the
FDA. Dr. Greenberg will'begin the presentation and --
I did good -- and what we’re going to do is to have
the first two sponsor’s presentations and have
committee input after the second one. We will -- the

sponsor’s presentation, I'm told is 90 minutes long

and we will not charge them the time for the committee
.~ discussion. So those are the ground'rulesvthat have

‘been negotiated and so we’ll have two presentations in

a row and then committee discugsion and then the other
thrée, with committee discussion in between. Without
further ado, Dr. Greenberg.

DR. GREENBERG: Thank you, Mr. Chairman,
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members of'the committee. I'd like to make a brief
remark before I go on and. that is that this morning
you heard that there are'ohgoing discussions between
the FDA and Aviron from Dr. Patriarca and this is true
ahd,they are highly coilegial.and ongoing and we
expect them to continue in the future and we’'re very
appreciative of the FDA for interacting with‘us.

So this afterncon you’re going to hear
about the clinical spectrum with FluMis#m, the
influenza vaccine for ﬁse in‘healthy children and
adults, ages 1 to 64. The proposed indications for

"this vaccine are‘annﬁal immunization for prevention of»
influenza in healthy children 1 to 17 years of age;

“twé doses one month apart for previouslyjunvaccinated’
children less than 9 yéarsbof ageband one dose for
previously vaccinated children ahd children greater
than 9 years of age, for healthy adults, 18 to 64, one
dose.

Not proposed for use in high risk children

and adults, people with a history of allergy to

chicken eggs, - children or adolescents reéeiving
aspirin, women who are pregnant or people concurrently
being vacginated. Well, yoﬁfve had a very brief
discussion ofb why we’re looking ‘at vaccines for

influenza and I actually mentioned this previously,
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but I want to bring home the message again, and that

is that influenza is an equal opportunity package and

by that I mean, it effects all age spectrum7of the

population, from our véry youngest children to our
elderly and it takes a big toll across the population.

So this is data from Dr. Glezen, who may

‘or may not be in the audience, I haven’t seen him but

I thought he would be here but I could have taken it
from any number of people, indicating, as you heard
that in the area of mortality the effect is really
greatest in‘our elderly. Hospitalizations, however,
a type of morbidity/occurs boeth in ocur elderly and in
our young, children under 5 being most effected and
then medically attended illness, illness that probably
took Dr. Murphy to a doctor back then when he got the

pandemic flu, really occurs across the population with

its greatest effect on our young people.

There are limitations with the current

influenza vaccine program. There are 150 million

* healthy people currentlY'not vaccinated. Vaccination

rétes in healthy children are less than 10 percent
deépite this very big burden of disease. Vaccination
rates in‘healthy adults are less than 3Q'percent. The
need, currentvneed, élready outsprips'supply and an
annual injection»ié required currently and the vaccine
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that is currently given is not délivered at a mucosal
surface where virus replicates. |

Next slide. So the‘vacciné that we’re
talking about and you’ve heard this from both Dr.
Levandowskil and from Dr. Murphy, is a liVe virus that
contains that hemagglutinin and neuraminidase gene
segmént of the current epidemic influenza viruses and
the remaining segments from the attenuated Master
Donor Strain. It’s manufactured in specific pathogen-
free eggs. There’s no preservative in the vaccine, no

thimersol and it’s stored frozen. It’s trivalent

containing 107 tissue culture infectious doses of each

of the strains in a half an mlL and it’s administered
by a nasal sprayer as a large particle mist, 60 micron
in average diameter and it’s a gquarter of an mL per
nostril.

Well, you’verall gottén vaccinated and I
won’t belabor you with showing you what.a shot looks

like, but you’ve heard some talk about nasal sprayers

~and I think it would be good for you to see what

vaccine administration by a nasal sprayer is. So this
is a ybung girl Dbeing .édministered a dose of
FluMistﬁﬂ As you can see FluMisfm édministration'is
easy and well tolerated. -Next slide, please.

You also heard about the substantial
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history of the investigation of this wvaccine and I

wanted to bring home this message, so this vaccine,

live influenza vaccine milestones over the first three

decades and I‘ve given you for a reference point the
presidents who were in office during that period of
time. John MaasSab, who  has beeﬁ "sick and
unfortunately cannot be here today but he was the
inventor of ﬁhis vaccine -- the first published cold-
adaptation back in 1967. Actually, I was juét leaving
college at this time.

The first human studies carried out with
6:2 reassortants that you’ve heardvabout were in 1976, -
over‘zs years ago. There were lots Qf étudies and
I've only put on one here, the four -- it’s actuaily
five years, but four years of data because of wild-
type circulation, the Vanderbilt Study was one of the
big studies showing this vaccine, a bivalent
formulation and how it worked and how safe it was and

that was in the late ’80‘s. And Aviron entered the

- picture in 1995.

BY»1995 and that’s when you’re going to
start hearing the story'éftér I geﬁ off the podium, 19
separate ihfluenza straiﬁs in over 8,000 people had
been tested and generally, they‘were shown to be safe

and effective. Next slide, please.
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| There are however, I just want to bring
home to YOu some differences vbetween the studies
you’re about to hear about and that historical'record
that is being covered. The studies that are going to
be described this afternoon are all carried out with
trivalent composition vaccines. The vaccines have
been annually updated tod as Dbest aé could be
predicted, meet what was circulating in the community.
That’s not always possibie, as you’ll see. Consistent
doses have been given to children and adults. A
consistent 6:2 genotype has been used in all of these
studies and the vacciﬁe is administered by large
particle mist. In most of the previous studies it was
administered by nasal drops.
And finally, the data that you’re going to
see presented are reallykrelatively large clinical
trials énd much of the historical record is smaller

clinical trials. Next slide, please. So the way

"we’re going to do this now is, you’re going to first

hear about safety and you’re going to hear about a -

large scale safety trial carried out in Northern

California Kaiser by Dr. Steve Black and that will be

followed directly'by safety in children by Dr. Paul

Mendelman which will joiﬁ all the other safety in

children with the Kaiser study. I want to remind you
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and the point with these safety studies is that the

safety of this vaccine should be discernible to you in

this very large safety data base that we're_going to

present in over 9,000 -- in over 18,000 healthy
children, and in' this Kaiser study, in over 9,000
total enroilees. |
Following the discussion of safety in
children, we’ll have safety in adults. Theh we’ll
move onto efficacy and effectiveness in adults aﬁd
that Qill be given by Dr. Kristin Nichol from the

Univergity of Minnesota and the Minneapolis VA; then

efficacy and effectiveness in children, Dr. Robert

Belshe from St. Louis University medical cenﬁer and I
will give gsome brief concluding remarks. Thank you.
Dr. Black. |

DR. BLACK: Good afterneon. I have the
privilege now of describing to you a clinicel trial

that we had the opportunity to conduct in our

population to evaluate the safety of the Aviron
~ FluMist™ vaccine through medical utilization in t he

clinic emergency room and hospital to assess possible

occurrence of rare adverse events. The first slide,
please.
This study was a randomized, double blind,

placebo controlled clinical trial and employed a two
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to one randomization with twice as many children
receiving the FluMist™ vaccihe' as placebo and
occurred ‘at essentially all of the wsites ‘withia
Northern California Kaiser Permanente. The dosage
scheme that we employed was similar to what was just

described for two doses for healthy children 1 to 8

'Years of age, giVen'at least one month apart and a

single dose for healthy children 9 to 17 years of age.
Next slide; please. The primary:objective
of this study was to evaluate the safety of FluMist™
in this large cohort of children by comparing within
a 42-day observation window 'folloWing receipt ofv
either FluMist™ or placebo the rates of medically
attehdant adverse events, in other words, c¢linic
Visits, hospitalizations, or what we’llvcall ED visits
or emergency room visits, the rates Qf those events
for all observéd diagnosis, that is without a priori
hypothesis as well as for pre—specified group
diagnoses that ws’ll talk about a little bit later.
We’'re also comparing the occurrence of
serious adverse events in the two groups as well.
Next slide, please. The analysis format, I think, as
you’ll see, is this ——‘as we pressnt this, but it’s
important to bear in mind employs a lot of different

comparisons being made. We analyzed the data by site

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
_ 1323 RHODE ISLAND AVE., NW.
(202) 234-4433 - WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14
15

16

17

18

19

20

21

22

23
24

25 .

82
of care, emergency, clinic, hoSpitél or anywhere
combined' analysis by dose, Dose 1 or Dose 2 or
regardless of dose and by as you can see, multiple age
groups and»for each diagnosis that was observed in
each one of these analysis.

Overall, there are more than 1,500
different comparisons being made without statistical
adjustment for the multiplicity of comparisons here
and that has implicatigns that I'1ll elude to as We go
on.: Next slide, please. This gives you an idea of
the enrolimént in the study. There are 9,689
participants, again, to remind yoﬁ ofithe two to one
randomizatidn. Here. there was slightly more children
in the younger age group by design than in the older
age group. |

Next slide, piease. What I'm reporting on
today is an interim analysis that was done as of data
that was complete through the end of last year. The

study began in the fall of last year and by the end of

j?ﬁecember of 2000 enrollment was complete. All

Nparticipants had received one dose and 88 percent of

the total Dose 1 follow-up time was complete. Sixty—
four percent of second doses had been administered and
43 percent of Dose 2 follow-up was complete as of the

data that I’11l be presenting. And overall, 72 percent
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of‘the total follow-up time was complete.

Next slide, please. To give you an idea,
these are all of the diagnoses that We~did.observe in
the sﬁudy. So there really‘are a lot of different
diagnostic comparisoné that were being made. Next
slide, please. And another way ofvgiving you an idea
of the lay of the landscape here overall is that you
can see that .4 percent of FluMistT‘;'I participants and
.4 ’perceﬁt;‘of placebo participants experienced a
hospitalization during the 42—day window. ED visits,
as you might expect, were more comﬁon, at about two
percent and‘clinic visits and children auring thej
winter season as all pediatricians in the audience
will know, aré quite a common event but there’s 28
percent in each case.

Next slide, please. These are the four
pre—épeCified diagnostic groups that were analyzed;
acute respiratbry tract events, systemic bacterial

infections, acute GI tract events and rare --

. potentially rare events that have been -- that are

known to be potentially related to influenza infection

and to summarize these results here, there is no
gsignificant risk difference in the rates between the
two groups. This shows the rate per 1,000 person

months and this is the relatively risk and P-value.
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Next slide, please. When we look at the
diagnOStic~categories where we did.not«pre—specify'the
outcomes, this table summarizes the results that were
observed and I should comment this is using a one-
sided test énd a P-value of .1 for significance, so
it’s quite conservative in terms of trying to identify
events that might be assoéiated with wvaccination.
There are, as you.can see heré; roughly an equal
number of cateéories of events that have decreased
relative risks that are significant and those that
havé an increased relative risk and we’'re going to
focus. on the left-hand side of this chart for a moment
and especially on the firsﬁ four eyents where we felt,
based upon what we knew about the way the vaccine was
administered and influenza that these had biologic
plausibility although we’ll address all of these as
you’ll see.
bNext slide, please. Now, in order to lqok

at these further based upon the initial analysis, we

;aid several things. We did -- looked at the time

".course of these events, what was the time relationship

between receipt of vaccine and the onset of the
events. We would anticipate for any physiologic
phenomenon that there is some defined time interval

between wvaccination and onset. We also looked at
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review of prior history which included determining

whether the onset of the even pre-dated receipt of

. vaccine.

We did descriptive review of individual
cases from medical records to try and characterize the
event and finally, for two of the outcomesvwhere we
were trying to ‘cheracterize them further, we did
parental interviews to determine the nature and
character of these events for abdominal pain and
conjunctivitis.

. Next slide, please. The first of these.
outcomes we’re going to talk aboutvis conjunctivitis.
We,observed 96 events in 90 patients. The incidents,
as you can see here, was relatively uncommon with 1.1
of FluMist™ participants, .7 percent in placebo.
However, we did'observe this in multiple utilization

settings, multiple age group analysis and multiple

~dose comparisons and the fact that we observed these
in multiple comparisons to out mind makes us think of

them as it would be more 1likely to be a real

phehomenon. So these are the settings Where we
observed them and these are descriptive factors that
we obtained iﬁ talking to the_parenﬁs and reviewing
the chart.‘ That was a concomitant diagnosis in aboﬁt

two-thirds of the children in both groups and prior
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history in about 12 to 19 percent.
| _ Eye‘discharge appeared to be more common
in the ©placebo group than in . the FluMist™
participanﬁs and paiﬁ was quite uncommon in either
group. Next slide. This gives you an idea of the
range of the relative risk that we did observe and as
you can sée,vthese range roughly Dbetween 1.6 and

almost 3 fold increase in relative risk but remember

" the incidents is still relatively uncommon. You can

see this occurred in both the youngest children and
the middle aged children, if you will, and then the
overall age group as weli.

Next slide, please. This graph -- let me

orient you to this because we’ll be looking at more of

these. This shows the number of FluMist™

participants on this side and the number of placebo
participants on this side and the scale is different
to try and correct for the fact as you look for this

visual aide that there are twice as many FluMist™

- participants as there are placebo. And in loocking at

this, we seé that there’'s a clustering of these
conjunctivitis events toward the beginning of the
observation window. Again, our interpretation'would
be giving this higher physiologic plausibility.

Next glide, please. So in summary, we saw
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a temporal association with vaccinétion. These were
mild and self—limited, I should séy, in review of the
medical records. Tﬁere was no specialty refetral or
any sequelae observed at all and the éttributable risk

depending on the setting that you look at, is

. somewhere between 2.8 and 11.6 cases per thousand

person monthsi So our conclusion, our interpretation
is that there was an apparent léw level increased risk
of conjunctivitis with receipt of FluMist™ vaccine.

- Next slide, please. Another outcome that
we observed at increased risk as asthma. Asthma was -
- a history of asthma, achrding té the parent, was an
exclusion criteria from participating in the trial.
Nonetheless, we ébserved that asthma was observed in
the combined setting only for this age group only,
following Dose 1 only, a very different situation thén
what we observed for the conjunctivitis. There were
six cases in the FluMist™ group, zeroyin the placebo
group and the P-value here is .04. |

Next slide. If we’d look at the time

course of these events, you can see they range from 12

to 41 days, so there isn’t really any consistent time.
relationship. ©Next slide, please. And of these six
patients with asthma, four actually had a prior

history, prior to participating in the trial, two had
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had a history of many URIs but no -prior asthma

diagnosis and the onset of these two children were at

the twoveﬁtreﬁes of the time windéw that I talked to
you about.

| So our interpretation here is that the
lack of a consistent temporal relationship suggests
that the increased relative risk for asthma in these
yoﬁng children was not related to vaccination. Next
slide. Another outcome we observed was otitis medial
with effusion. It was aiso‘observed with increased
risk. For the non-clinicians in the audience and not
to insult the clinicians, otitis media with effusion
is not tﬁe same as what we normally call an ear
infection-v The children, although it can be
associated with ear pain, but is more of a chronic
inflammatofy process associated with fluid and is a
chronié condition.

We observed this to be ele&ated in the
clinic setting in the young children 1Vto 8 years old
énd only after the'seéond'dose of vaccine with a 21 to
4 éaée point estimate for the relative risk of 2.6 and
a P-value of .03. Next slide, please. If we:look at
the time course éf évents here, yqu can see that this
is quite spread out. However, we feel YOu’d need to

interpret this with -- somewhat with caution, since
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this is a chronic condition and the date of onset;
really is difficult to determine.

Next slide, please. But inASummarizing
this, we ‘did not observe a consistent temporal
association. Medical record review revealed a prior

diagnosis of otitis media with effusion in three-

~quarters of these children roughly, whether they were

in the FluMist™ or in the placebo group, so the
majority these children had this prior to receipt of
vaccine. So the nature of a relationship, if any,

between otitis media with effusion’visits that we saw

and FluMist™ following Dose 2 really we cannot

determine from these data.

Abdominal pain was also observed in one
analysis to be elevated and‘the emergency departmeﬁt
only in 1 to 17 year old childfen for combined doses.
Youvcan seé the case split here is 11 to 1 and the
ratio is 5-1/2 which is statistically significant. So
we evaluated this further again by"lookiné at these
graphs which you’re probably nowltired of looking at,
but again, there’s no consistent time association here
at all, not clustering toward thervaccine or further
away. It’s completely épread‘out.

Next slide, please. And of the 11 cases

and the FluMist™ reci ients, specific etiology was
o p _
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subsequently assigned in 4 and actually confirmed ih

2. One child had pneumonia with a positive x-ray.

- One child had a urinary tract infection with ‘at

positive urine culture. The diagnbsis in one child
was felt to be pain secondary to ovulation due to the
timing and localization and character of the pain and
one was felt to be due to stress in the family, due to
what was going on in the family‘and'that child was
referred to psychiatry.

Next slide. Additionally, if we loock at

abdominal pain in other settings, the c¢linic or

‘combined settings, we actually see statistically

significantly decreased risks of abdominal pain
occurring with ratios here, as you can see varying
between .33 and 4 in the clinic or combined setting in

1 to 8 year olds. Next slide,'please. And if we look

~at all settings after all doses combined, all settings

could include hospitalizations but there weren’'t any.

You can see here again that there’s no statistically

~significant -- there’s no evidence of any association

between abdominal pain and receipt of FluMist™
vaccine.

Next slide. If we look further, since we

know that abdominal pain has been something that'’s

been of interest to the committee recently, we look
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further at other events that might be associated with
abdominal pain including, as you can see here,
appendicitis, gastroenteritis, and rare eventg which
include intestinal obstruction and intussusception.
There was one -- in the daté that I(m reporting to you
here, there was one case éf appendicitis in a child in
the FluMist™ group, zero in the control group. This
is slightly diffefent than what’s in the briefing book
because we’ve had an opportunity now to include the
pathology aata which confirmed this child was actually
having‘appendicitis and‘another child actually which
was 1included as 'appéndicitis ié having negative
pathology.

That’s this child here and really for the
other events, there was no data that would support any

level for concern, vis-a-vis, these events. Next

slide, please. So in summary for abdominal pain, in

this study we saw no consistent clinical presentation

Oor - temporal relationship to vaccine. When we

-~ interviewed the parents some of the pain was diffuse,
some was dull, some was sharp, some of the pain

disappeared between when the child registered in the

emergéncy room and by the time they were seen it was
gone. Some of it lasted for days longer. There was

no consistent localization.
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There was no evidence of an agsociation

with potentially serious cOnsequences. The relative

‘'risks were inconsistent as I pointed out to you.

However, as Dr. Mendelman will mention in the talk
that follows me, there was an increased risk of

abdominal pain as ascertained through parental diaries

-Observed in another study. 8o we feel that the lack

of consistent «clinical presentation or temporal
relationship observed in this stpdy again suggests

that abdominal pain observed in the emergency

department was unrelated to FluMist™

Next slide. These are the other outcomesA
that wé observed with increase risk and let me just
point out a couple things. One of them, speech delay
was observed. However, six of the seven children
observed with this had speech delay identified prior
to pérticipation in thevtrial} Enuresis, similarlyi
again,‘ail these children had this prior to the trial.

Benign lesion and cellulitis were observed. Thesge

" were a lot of contributing diagnoses and no consistent

:body site. And the éellulitis was, again,'all over

the map in location in terms of where this was as
well.

Next slide, please. | I'd like to make the
committee aware, Wefve.had an opportunity -~ what I’ve
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reported to‘you'on here 1is this analysis through
December.. We’ve had an 6pportunity‘now to lock over
the last week at the final data set and I'd like tb
highlight the differences which are quite few, between
the final data set and what we observed in the interim
analysis. ' OVerall,‘ the results are really quite
consistent. There were two diagnostic categories that
were obserfed witﬁ an .increased relative risk,
elective procedures and warts, neither ones of which
caused us much concern beéausévwe didn’t feel that
there really is any'possible‘physiologic mechanism for
this. And two, medically attended adverse events that
were previously observed with an increase relative
risk Wére no lohger statistically significant, benign
lesion and qellulitis, which as I pointed out, we were
not(very concerned abgut before that anyway.

And.to highlight the influence of multiple
comparisons here there were eight new diagnostic

categories with decreased relative «risk were

 identified. Next slide. So overall we concluded that

FluMist™ in this large cohort appear to be well

tolerated. There was no increased risk in the

FluMist™ recipients for any of the pre-identified
diagnostic groups. Serious adverse events occurred at

a low rate in both groups and in blind did an
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evaluation by the investigators. None were felt to be

vaccine related.

SeveralvoutCOmes observed with elevated
fisk and biologic plausibility were e?aluated further,
as I‘ve highlighﬁed to yéu here. Abdominal pain was
not consistently observed or associated with serious
sequelaeL bMuscle aches and ear or eye symptoms,
although we highlightithem, were cbserved but had been
reported in ‘prior studies and are known to be
associated with vaccine. And conjunctivitis we felt
was associated with receipt of vaccinétion and
although the risk is low.

And finally, several biologically
plausible outcomes had reduced risk, including
interestingly acute GI tract evénts, cough, febrile
illness, tonsiliitis, viral syndrome, wheezing and
shortness of breath. Thank you very.much.

CHAIRMAN DAUM: Thank ydu, Steve. We’ll

move right onto Dr. Mendelman’s presentation and then

~ have some committee discussion.

DR. MENDELMAN: Good afterncon. My name

is Paul Mendelman. I'm Vice Preéident of Clinical

 Research at Aviron. I’'m honored to be here and I’'d.

like to thank the FDA and the committee and legion of
individuals for their individual efforts and their |
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collective efforts over the past 25 vyears to -bring

this day to fruition. And I'd particularly like to

thank Dr. Maassab and the National Institute of
Health. One housekeeping issue is that in order to
stay within time and keep it off of our clock, some of

the slides you got yesterday I’'m not going to present

- but I’ll take gquestions.

The first slide presents the data from 799
peer review journal articles prior to the Aviron
experience. In those articleé, the 6:2 reéssortant
cold—adapted vaccine were studied in over 8,000

individuals and 2,743 of these individuals were

‘children. These were primarily'monovalent or bivalent

formulations and these vaccines were found to bé safé
and well tolerated. The next slide presents the
Aviron experience; 18}390 heaithy children whigh
includes the vaccinees in the Kaiser trial that you
just heard about from Dr. Biack; in 1 to 8 year:olds,

12,069 in the 9 to 17 year olds, 6,321 children.

' There were high risk populations that were studied and

the totalbis 1,317.. So the overall number of childreh
dosed with FluMist™ is 19,707.

The next slide shows thé‘collectidn of
safety data iin the various trials. The methods'
included a symptom diary card. This was completedvby
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_the parent  or guardian in the children trials, the

monitoringrof medical records by the contraét research
organizations and.co—monitoriﬁg'witklAvirQngpersonnel,
telephone calls from the investigators, the
investigators’ staff to the participants’ parents or
guardians as well as health maintenance organization
data basevreview.

The types of events included serious

adverse events. In children these‘were.collected from

~day’ zero to day 42 and also post-vaccination

reactogenicity events which in some early studies were
day zero to 7 and in latef studiés were day zero to
10. These were events that might be expected to be
observed with viral replication or with wild-type’
influenza and a parent or guardian had to cﬁeck a box,
was it present or was.it absent or did it exist. And
these were prefspeéified evehﬁs, nine events, whiqh
I"11 go over with you shortly as well as_temperature

documentation with a thermometer on each of those

days.

‘The parent also reported on the diary card
any event that‘occurfed within thaﬁ post-vaccination
period that was not pré—specified. Ana they also
recoxded the medication.usevthat Was taken during that

time interval. The next slide presents the
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demographic characteristics for the children 1 to 17

| years of age broken by the younger age group 1 to 8

and the older age group, 9 to 17. On averdge the
ybunger agé group was 4 year of age and the §lder age
group wa5712 years of age. Thererwas a balance in
gender between the two age groups and there was a
balance in race ethnicity and the race ethnicity was
similar to the generalU.S. population coverall.

The next slide presents the serious

~adverse events in the clinical trials by age and

population. In the healthy children 1 to 8 the
incidents rate was .4 perceht; in the placebo.
recipients it was .5 percent; in the healthy 9 to 17
yeaf olds, .3 percent in the FluMist™ recipients and
.1 percent in the placebo recipients. In general the
serious adverse events were low and nearly all of
these were.considered by the investigatpr and reviewed
by Aviron as being not wvaccine related. 'Iv will
present in a subsequent slide the vacciné‘related

serious adverse events that have been observed to

-date.

The next slide presents the mdrtality in

children in thése over 19,000 children that have been

dosed. There was one death due to bronchopneumonia 27

‘days after the sécond dose. This child was in a trial
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conducted in Souﬁh Africa by Wyeth Lederie»vaccines.
This child on the diary card, after the first‘dose,
had né temperature recording on a digital thermometer
that was recorded as febrile on each of those 10 days
and the child did not héve any other reactogénicity
events which were systematically recorded. They were
all noted as not present by»the parent.

Six weeks later the child got the second

" dose and again the child remained afébrile after the

second dose) all 10 days of the recordihg, and had no
events other than a runny nose on day zero and day 3.

Unfortunately, approximately 24 days after the dose,

the second dose, the child had an episode of vomiting,

sought medical‘care, got penicillin for a couple of
days and had a rapid respiratory death, very soon
after hospitalization.

| The other death was a child with a brain
tumor and complication of malignant hyperthermia, 145

days after dosing in a second season. This was also

~not considered vaccine"related. The next slide

presents the vaccine related serious adverse events.

There were two in vaccinees. This was in a study in
children initially enrolled at 12 to 15 months of age.
A child came in what wheezing six days following the

second dose. The investigator felt it was medically
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important and therefore, was serious. And another
childvlé months of a§e with brénchiolitis 21 days
following the second dose. We’ve'had a third vaccine
related éeriqus adverse event that we were told about
yvesterday after you got your briefing document slides.

This child was also in this study, was 16
months of age. The child had gastroenteritis and
croup 10 days after rédeipt of the seéond dose‘and was
hospitalized overnight. There ' actually were two
vaccine related serious adverse events prior to
unbliﬁding. The inVestigators determined this and
then subsequent unblindiﬁg bthey' wére noted to be
placebo recipients. One was a case of laryngitis in
an 18-month old three days following the>first dose
and the other was a case of croup four days following
the first dose in a 21-month old child.

The next slide ?resents the review of the

systematically collected reactogenicity events

following the first dose and this varies somewhat from

“ your briefing document that we provided in that in the

briefing document we provided all children integrated,
regardless of whether they wefe placebo ccnﬁrolled
trials‘or not and in the data I will go thfoughvwith
you here these are in placebo controlled trials sé we

can provide statistical analysis on which events were
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statistically significant in a correct statistical
fashion.

This slide shows after Dose 1 the nine
events that were systematically collected as well as
temperature and what is observed that runny nose,
nasal congestion is higher in the FluMist“frecipients

than in the placebo recipients. Muscle aches was also

increased and the low grade temperature of an oral

temperature of 100 degrees Fahrenheit was increased
statistically over the placebo recipients looking at
a temperature of 102 ’there was no differehce
statistically between the two treatment groups.

The one event, just to highlight to you
here, vomiting, 1s our GI event or gastrointestinal
erent within the reactogenicity period end you can see
there’s no difference locking at all the placebo
cohtrolled trials and that may be seen somewhat as a
surrogate for abdominal»paihﬂ The next slide presents
the by day of occurrence anal&sis for the temperature
ehalysis. And there’'s a‘peak on day 2 and there’s a
statistical significant increase on day 2 and day 3 in
the FluMist™ reeipients compared to the placebo
reéipients.

The next slide presents the data after

dose 2 in the same seasgon and for all of the events,
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