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PROCEEDIL NGS [8:30 a.m]

DR. FERRIERI: WII| you please take your seats.
We can start the session nonentarily.

Agenda Item: Welcome, Announcements,
Introductions

| amDr. Patricia Ferrieri, chair of the Vaccines
Advi sory Comm tt ee.

W will start today with having a conflict of
interest statenent read by Nancy Cherry from FDA

M5. CHERRY: Before |I begin, | would |ike to nmake
two announcenents.

First of all -- 1 amafraid |l wll forget it
| ater today -- those of you that are comng for the cl osed
session tonorrow, | want to remnd you that it starts at
8:00 not at 8:30 tonorrow.

The ot her announcenent is that our sound is being
pi cked up, | amtold, by National Merit(?), so | just
wanted you to be aware of that.

The conflict of interest statenment is nade a part
of the record of this neeting of the Vaccines and Rel ated
Bi ol ogi cal Products Advisory Conmttee on June 5th, 1997.

Pursuant to the authority granted under the

commttee charter, the director of FDA Center for Biologics



Eval uati on and Research has appointed the foll ow ng

i ndi vidual s as tenporary voting nenbers: Drs. Broone,

Ei ckhoff, d ode, Flem ng and Karzon and Snider for the

di scussion on the safety and efficacy of Haenophilus b
conjugate reconstituted wth acellular DraP for infants --
that is topic 1 -- and the discussions on what types of
data are needed in the future to approve adult pertussis
vacci nes, topic 2.

In addition, Dr. Hewl ett has been appointed
tenporary voting nenber for the discussion on the safety
and efficacy of acellular DraP for infants, topic 1 but not
for topic 2.

Based on the agenda nmade available, it has been
determ ned that all financial interest in firnms regul ated
by the Center for Biologics Evaluation and Research that
may be affected by the commttee' s di scussion, which had
been reported by the participating nmenbers, tenporary
voting nmenbers, consultants and guests as of this date,
present no potential or an appearance of a conflict of
interest at this neeting with the foll ow ng notations and
di scl osures.

Dr. Adinora reported that in the past she was the

princi pal investigator on an unrelated contract rewarded to



her enpl oyer by the sponsor of topic 2.

Dr. Apicella reported that he is the principal
i nvestigator on an unrelated grant supported by a firm
whi ch coul d be affected by the discussions. The grant was
awarded to his university. However, he receives a snall
remuner ati on.

Dr. Mary Lou O enents-Mann reported that she is
the principal investigator on two unrelated grants
supported by firns that could be affected by the commttee
di scussions. She receives no renuneration. Also, she is
listed as a consultant on an unrelated col |l aborative nulti-
center project with an affected firm She receives no
remuner ati on.

Ms. Cole has disclosed that she was intervi ened
by the nedia for a special sponsored by a regulated firm
Al so, during the conference she spoke on an unrel ated topic
and attended an awards di nner sponsored by the sane firm
She recei ved honorari a.

For Dr. Kathryn Edwards, a limted waiver was
approved for the discussion on acellular DTaP in infants,
topic 1. Dr. Edwards will not vote on this topic. 1In
addition, Dr. Edwards has a narrowmy |limted waiver, which

restricts her fromparticipating in topic 2, the discussion



on adult pertussis. She may sit on the sidelines and
answer questions put to her.

Al so, the Agency approved a waiver on April 10th
for a nmenbership on the Data Safety Monitoring Board. Her
menbership is unrelated to the commttee discussions.

Finally, Dr. Edwards is the principal
i nvestigator on an unrel ated, unrenunerated contract,
supported by a firmthat could be affected by the
commttee's di scussion.

For Dr. Ferrieri, the Agency approved a waiver
amendnent on April 8th, 1997, for her financial holdings.
The hol di ngs remai n unchanged.

Dr. Harry G eenberg, a former NI H enpl oyee, has
reported that he is one of several N H enpl oyees who hol d
two unrel ated patents, which were licensed at NNHto a firm
that could be affected by commttee discussions. He has
not received any inconme fromthese patents.

For Dr. Gegory Poland, a limted waiver was
approved for related and unrel ated contracts with the
sponsor of topic 2 and a firmthat could be affected by the
di scussions. In addition, Dr. Poland reported other
unrel ated contracts, including one under negotiation with

firms that could be affected by the discussion of topic 1



Al'so, Dr. Poland reported an unrel ated grant, which
receives outside funds fromregulated firms to support the
National Coalition for Adult |nmunization, which he chairs.

Dr. Poland is limted to discussion only for
topic 2. He will not vote on topic 2. There are no
restrictions on his participation for topic 1

Dr. Robert Breinman, a consultant, is enployed by
a federal agency, CDC, that could have an interest in the
comm ttee discussion because CDC purchases all types of
vacci nes for public use.

Dr. Claire Broone, a consultant, is enployed by a
federal agency, CDC, that could have an interest in the
comm ttee di scussions because CDC purchases all types of
vacci nes for public use.

Dr. Robert Daum a consultant, has a limted
wai ver restricting his participation in the di scussions of
topic 1, acellular DTaP in infants. He may sit on the
sidelines and answer questions. However, he has been
granted a limted waiver for related financial ties to the
affected firns in topic 2, adult pertussis. Dr. Daumw ||
not vote on topic 2, but he wll join us at the table.

In addition, Dr. Daumreported past unrel ated

consulting to several regulated firns.



Dr. Theodore Ei ckhoff, a consultant, has been
granted a wai ver anmendnent for menbership on the Data
Saf ety Monitoring Board.

Dr. Tom Flem ng, a consultant, reported that in
the past he consulted with several regulated firns on
unrel ated subjects. He received a fee for his services.

Dr. Mm d ode, a consultant, disclosed that she
served as a noderator for a discussion on inmmunization,
sponsored by a firmthat could be affected by the conmttee
di scussions. No personal renuneration was received.

Dr. Eric Hewett, a consultant, has been granted
alimted waiver for topic 2 for a related contract,
related consulting and indirectly related generic expert
W tness testinony. Dr. Hewett will not vote on commttee
del i berations for topic 2.

In addition, the follow ng was reported. Topic
1, an unrelated contract of unrel ated generic expert
W tness activity. Also, Dr. Hewett is involved in
soliciting support froma nunber of regulated firnms for the
Borden Conference on Maturity(?) of Toxins and
Pat hogenesis. There are no restrictions on Dr. Hewett's
participation in topic 1 of the commttee di scussion.

Dr. Dixie Snider, a consultant, is enployed by a



federal agency, CDC, could have an interest in the
commttee discussions. As part of Dr. Snider's official
government duties, he is involved with governnent contracts
for the purchase of all types of vaccines for public use.

In regard to FDA's invited guests and speakers,

t he Agency has determ ned that the services of these guests
and speakers are essential. There are reported interests,
whi ch have been made public to allow neeting participants
to objectively evaluate any presentation and/or conments
made by the applicant speakers.

The interests are as foll ows:

Dr. Wendy Keitel, a guest for topic 2, has
recei ved funding froman affected firmfor unrel ated
research on pneunococcal and radi us(?) vaccines.

Dr. David Klein, a guest for topic 2, is enployed
by NIAID, Division of Mcrobiology and I nfectious D seases.
As part of his official duties, he works closely with the
maj ority of pharnmaceutical conpanies to help pronote and
advance candi date vaccines into the clinic.

These studies are conducted with NIAID s contract
wi th vaccine and treatnent evaluation units. As such, he
is involved with a contract on the Swedish and Italian

pertussis efficacy trials, as well as other various



agreenents that support clinical trials.

The follow ng participants did not have any
financial interest to report: Drs. Evans(?) and Villalta.

Copies of all waiver statenents and appearance
determ nations addressed in this announcenent are avail able
by witten request under the Freedom of Information Act.
Screeni ngs were conducted to prevent any appearance, real
or apparent, of conflict of interest in the event a
controversy arises as a result of conmttee discussions.

In the event that the discussions involve
specific products or firnms not on the agenda, for which
FDA's participants have a financial interest, that the
participants are aware, they may excl ude thensel ves from
such invol venent and that exclusion will be noted for the
public record.

Wth respect to all other neeting participants,
we ask in the interest of fairness that you address any
current or previous financial involvenment with any firm
whose products you wi sh to comment on

That is the end of the conflict of interest
st at enent .

DR. FERRIERI: Thank you very much, Nancy.

| would Iike to wel cone again everyone here to



our sessions. W are in for a very interesting day,
focused on one of our favorite organisns, Bordetella
pertussis and the vaccines pertinent.

| would Iike to start by introducing everyone
here at the table. If you could please start, Dr. Edwards,
if you could introduce yourselves and your institution.

DR. EDWARDS: Good norning. M nane is Kathy
Edwards. | am a professor of pediatrics at Vanderbilt
Uni versity.

DR. POLAND: G eg Pol and, professor of nedicine
at the Mayo dinic.

DR. CLEMENTS- MANN:  Mary Lou C enent s- Mann,
prof essor at Johns Hopkins University School of Public
Heal t h.

DR. GREENBERG Harry G eenberg, professor of
medi ci ne in mcrobiology and i munol ogy at Stanford
Uni versity.

DR. API CELLA: M ke Apicella, professor of
m crobi ol ogy at the University of | owa.

M5. COLE: Rebecca Col e, consuner representative
from Chapel HIl, North Carolina.

DR. VILLALTA: Fernando Villalta, professor,

Di vi si on of Bionedical Sciences, Meharry Medical Coll ege.
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DR. FLEM NG Tom Fl em ng, professor and chair,
Department of Biostatistics, University of Wshi ngton.

DR. FERRIERI: Pat Ferrieri, professor of
| aborat ory nedi ci ne and pat hol ogy and pedi atrics,
University of M nnesota, M nneapolis.

DR. KARZON: David Karzon, professor of
pedi atrics and m crobi ol ogy at Vanderbilt University.

DR. HEWLETT: Eric Hewl ett, professor of nedicine
and pharnmacol ogy, University of Virginia, Charlottesville.

DR. ElI CKHOFF: Ted Ei ckhoff, professor of
medi ci ne, University of Col orado.

DR. BREIMAN. | am Rob Breiman. | amdirector of
the National Vaccine Program Ofice.

DR. FERRIERI: Thank you very much.

Agenda Item: Open Public Hearing

We nove into the open public hearing then and we
will start by a presentation from-- a request was made to
us to present sone data and Dr. Robert Col berger(?) wll
make the presentation, entitled "Theoretical Framework for
Correl ati ng Vacci ne I munogenicity and Efficacy."”

Dr. Col berger.

Dr. Paradiza(?) is going to be the audio visua

expert.
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DR. COLBERGER  Peter has gone through a | ot of
training for this job and | just hope he does it well.

| obviously have a conflict of interest. | am
not allowed to vote on anything, but what | want to do is
present to you sone data and sone theory about work we are
doi ng that takes correlative protection, popul ation,

I mmunogeni city or immunogenicity trials and conbines it to
determ ne vaccine efficacy. This is very simlar to
surrogate nmarkers that we see in AIDS trials in CD 4
counts. And we haven't gotten involved in this very much
in the vaccine area.

But we started to look at it. The reason, the
notivation behind it was in our Erlangen(?) acellular
trial, which you reviewed last fall. One of the jobs for
the statisticians was to | ook at correlative protection.
When we began to look at, it wasn't clear what correlative
protection nmeant in vaccines.

As we worked on it, we realized that we could
val idate this protective nodel by predicting vaccine
efficacy and conparing it to what we actually got in our
real trial and, noreover, once we did this in pertussis, it
woul d nean that in pertussis inmunogenicity trials we woul d

now be able to know what differences in GMIs really neant.
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So, that is how we got notivated into this and it
very definitely is a work in progress but | wanted to show
you where we are headed with this and what kind of thinking
we are doi ng.

After a |l ot of discussion with our inmunol ogists
and our clinicians about what mathematically is a
correlative protection, we canme up with this definition
that it is the probability of disease as sone function of
an i mmunol ogi ¢ response. So, that is nice and general. To
get nore specific, we are using a mathematical nodel called
| ogi stic regression and what it does is it takes a titer
and predicts the probability of disease.

We are thinking primarily in sera |1gG responses
i mredi ately after vaccination. |In this equation that you
see, it is Eto the sonmething divided by 1 plus E to the
sonet hing. That sonething is A plus BT. A and B are
constants, which you determne fromthe data and T is a
titer. Now, it doesn't have to be a sera titer or just
like that. You can take logs. You can have different
i mmunol ogi cal functions, depending on the science behind
what is going on.

But using logistic regression because that y

vari able probability is constrained to be between 0 and 1



13
and that is what you get with logistic regression, in
addition, it allows for a variety of different shapes of
curves. | just want to show you sone hypot heti cal nodel s
of protection that you can cone up with. On the hori zontal
axis, it is titer and in this case it is the |log scale.
Probability of disease is on the vertical scale. So, for
the graph on the right hand side, a titer of .1, your risk
of disease then is approximately 95 percent.

I f your titer is 1, the risk of disease is about
5 percent. That is what you get on the right hand side.
And the shape of this curve is dependent on what val ues the
constants A and B have, which, of course, conmes fromthe
data. So, it is a nice nodel to use. It is very richin
terms of obtaining different shapes of these correl ates of
prot ection.

Let's ook at sone real |ife data to see if this
is a reasonable thing. This is from-- and | see Dr.
VWhite, | think she is in the audience, but it is from her
paper on the Merck varicella vaccine. It has been adapted
slightly by conbining followup tines. Wat we have here
is the six week ELISA titer conpared to the rate of VZV(?)
infection and you can see that this could be fit by a

| ogi stic nodel, relatively horizontal at low titers and
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then dramatically declining as your titers increase.

So, it may fit the varicella. The next slide
hasn't been published anywhere. This is what we are
working off. This is our Erlangen acellular pertussis
trial, the household contact study. So, all these subjects
have been exposed to pertussis and we know that fromthe
househol d.

VWat we are plotting in a log scale are the four
anti bodies and vertically it is the percent of subjects
with di sease. Wat you can see is for PT and pertactin(?),
it does seemto fit the logistic reasonably well and
pertactin, except for that one enpirical data point up
here, it doesn't | ook so good, but a |logistic curve could
fit this data.

Now, we are resolving a |ot of issues with this.
But we are going to have to do nultiple logistic. W need
a nultivariate nodel that puts the four antigens together
into a protective nodel and they are all highly
intercorrelated and it is a tough problem This is one of
the things we are working on.

The other thing you should realize and sone of
our scientists have told us, sonetines statisticians have

to be rem nded that correl ati on doesn't nean causati on and
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there is sone discussion about whether these |1gG values are
really what is protective in pertussis. But that is
anot her issue.

In any event, a logistic nodel to this kind of
data seens to fit pretty well and we can estimate A and B
for pertussis. Now, for pertussis, what does this nean?
Vell, it neans that if we can get a correl ate nodel, the
next tinme we do immunogenicity trials, we are going to know
what differences in GMIs really translate to in vaccine
efficacy.

When you do this, there are sone key assunptions
we are making. The first is the disease follow up
interval. Fromwhen to when are we neasuring di seases?

And we have to be very careful about this so that we
under stand what that probability of disease really neans.

The second point is timng of when we take the
titer, when we are going to neasure. |In vaccinology, the
nost useful timng is probably imredi ately after
vacci nation or one nonth and we are assum ng that anti body
declines over tinme are simlar in individuals and
popul ations. There has been sone work in waning i munity
in vaccine efficacy by Bets Howard at Enory. At this

point, we are not using that but that is an extension to
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all those nodels.

Finally, there is the issue of correlation and
causati on because sera | gG values nay not be what is
i nportant. However, | do want to point out that a logistic
type nodel can be fit using other kinds of inmune
responses, but you do have to apply some i mmunol ogy into
t his.

Now, once we have a protective nodel and we do
our inmmunogenicity trials, what you can do is go fromthis
correlative protection and i nmunogenicity and you can conme
up with an estimate of vaccine efficacy. Now, exactly how
you do this is a subject of nore statistics and math than
want to get into but conceptually what | would |ike to show
you is this is a plausible protective nodel, logistic
regression for, perhaps, Hflu. what you see is at a titer
of 1. The probability of disease is .05. For .15 and
bel ow, the probability approaches 1. |In between here, of
course, is sonething we really don't know and this is what
we are hypot hesizing fromlogistic regression.

But it would seem obvious that if you are just
slightly below 1, your risk of disease isn't 100 percent.

It is sonething less than a hundred and it may increase as

your titers go down. This is a typical inmunogenicity
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frequency distribution that you could see with anti-PRP
titers. In this case, the GMI is 1 or the nean. It has
got a standard deviation of 1.2. In actual practice, you
can use whatever you get fromthe i mMmunogenicity trial
what ever your particular trial gets in variability.

But the way you cal cul ate vacci ne efficacy
conceptually is for each subject in your imunogenicity
trial, you go up to the protective correlate nodel. You
figure out the probability of disease. Then you average
that over all subjects in the trial. So, you now have an
average probability of disease; one m nus that average
di vided by the probability of disease unprotected is
vacci ne efficacy.

That stuff has been submtted to a journal and it
is pretty mathematical. | amnot going to get into it.

For this particular exanple, here are three
different titer distributions; one with a GVMI' of 1. You
will note that 50 percent of them are above 1. Naturally,
50 percent are below. You obtain a vaccine efficacy of 77
percent, which is higher than that 50 and, of course, it is
all dependent on this shape, this portion of that curve.

For a GV of 4, vaccine efficacy is 92; vaccine

efficacy is 97. Now, you realize there is a couple of
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probl ens here. One is these are hypothetical curves.
There is real life data that nost manufacturers have on
t hese i mmunogenicity trials and this curve is stil
relatively unknown. W don't know what it |ooks |ike
primarily in this region, which is the key to vaccine
efficacy.

Just to show you what happens to the percent of
subjects achieving 1 in a GMI, there are 14 trials of our
vaccines. W have multiple data points because these are
multiple groups within each of these trials. And what you
see is as your GMI declines, the percent of subjects
achieving a titer of 1 declines also.

This is true fromstatistical principles. |
mean, it has got to happen if you have a | og norma
distribution or any kind of a distribution, but the
enpirical data al so supports it. Basically, what you see
here is that a twofold GMI reduction results in a 10
percent decrease in percent of subjects achieving 1.

Now, we can tie all this together. The |ast
slide showed that | can go froma GMI to a percent of
subj ects achieving 1 and the one before it showed how | can
go froma GMI to vaccine efficacy. So, this conpletes the

pi cture and what we can see here is in this range of GMs,
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this is what happens to the percent of subjects achieving
1; that is, you get around 4 or so. There is a big drop
off in percent of subjects achieving 1. This is
predi ctable froma normal distribution.

Vacci ne efficacy also drops off like that. So,
this is atie-in of GUMI's and vaccine efficacies. Now,
there are a couple of assunptions we are naking here and
you have to be very careful about it. The major one is
t hat popul ation risk curve, which is still unknown.

What concl usi ons can we nmake fromthis? First of
all, using percent of subjects achieving 1 is a reasonable
estimate as long as it is a high percentage. However, it
may be a conservative estimate and the degree of
conservati sm depends on what GMI you are dealing with and
t he steepness of this unknown protective curve.

We have to ask ourselves how well is 1.1 known.
Is that really a good value? How well have we neasured the
GMI in terns of confidence [imts and so on? Now, how can
we use this? Wat can we use this whole franework for?

As | nmentioned before, in pertussis we can use
this now for our pertussis imunogenicity trials to | ook at
what changes in GMI really nean. In Hflu it is really

dependent on determ ning what that nodel is. W know that
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as GMI declines, percent of subjects achieving so-called
protective level of 1 declines.

We al so know vaccine efficacy declines in this
nmodel , but the real question is, well, how nuch does it
decline. In the absence of sone agreed-upon protective
curve, we really don't know how nmuch vacci ne efficacy
declines, but we could figure it out if we had that nodel.

So, what we have done, we have tried to do, is
provi de sone theoretical franmework into tying all these
t hi ngs together so that we perhaps we are going to be able
to really use surrogate markers in our vaccine trials.

I f you have tine, if you have any questions,
woul d be happy to answer anyt hing.

DR. FERRIERI: Thank you.

Any brief comments before we nove into our open
session? Dr. Flem ng.

DR FLEM NG | think one of the key points that
you had made in your discussion is the issue that
correl ation does not establish causality or a causal
rel ati onship. The kinds of considerations that you are
giving are certainly very inportant. | believe they take
the first step. It is a mpjor task to establish ultimtely

whet her or not these i mmune responses are not just
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correlates but are truly surrogates.

It is an issue that has been considered at
enornous length in this area and in other areas, as well.
Specifically, there are a | arge nunber of types of inmune
responses and you are buil ding nodels | ooking at certain of
t hese i mmune responses in a very logical way. The nodels
that you are building are really addressi ng whet her or not,
let's say, FHA changes are correlated with outconmes, with
risk of infection.

One key point, as you note, is that when you see
such a correlation, it doesn't specifically nean that you
have established causality. M bigger concerns, though, go
wel | beyond that and that is there are many different types
of i mmune responses that can be occurring and the ultimte
effect of a vaccine on risk of infection may not be at al
adequat el y addressed by single types of immune responses
t hat are bei ng neasured.

Utimately, there are many intended, as well as
uni nt ended effects of vaccines and those uni ntended effects
are often not anticipated, not recognized, not docunented,
so that as is the case with other potential correlates that
coul d be used as surrogates in other disease settings,

there is a great risk that you could be significantly
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m sled by a correlate thinking that it truly is a
surrogate.

It may well be that in a given data set we can
show with | ogistic regression nodeling, which is a very
| ogical thing to do, as you were doing, that as you
i ncrease FHA response or PT response within a given study,
you will see a reduced risk or rate of infection and, yet,
when you | ook across two vaccines, you nay not find that
i nprovi ng the anti body response, FHA or PT, correl ates or
truly predicts the ultimate protective val ue of vaccines.

A sinple exanple, and we may be com ng back to
this exanple repeatedly in the next two days, was fromthe
acel lular pertussis 1992 Sweden trial involving 10,000
partici pants random zed to four arnms, where there was the
two conponent acel lular pertussis and then there was the
five conponent acellul ar pertussis vaccine. The PT and FHA
responses were much higher in the two conponent than the
five conponent and, yet, the overall |evel of protection
was 85 percent in the five conponent and only 58 percent in
the two conponent.

So, even though within a given study you may wel |l
see with this very elegant |ogistic regression nodeling, a

correlation within the study for increasing protection with
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i ncreasing levels of antibody response of a certain type.
Unfortunately, that doesn't tell us whether or not we can
use that type of imune response as an end point or as a
predi ctor and this has been the major shortfall of
surrogat es.

Utimately, the first step in being able to get
your foot in the door as to whether any kind of an inmune
response or biol ogical response is a surrogate is to show
that it is a correlate, but repeatedly in clinical
literature, we have seen that correlates, in fact, are not
val i dat ed surrogates.

So, | guess ny last point is one of term nol ogy.
When we do these types of studies and we conme back to your
very first point, which is to say we are | ooking only at
correlations and not truly a causality, | have a concern
with the use of the term"correlate of protection,” because
| think we often think of that as vacci ne-induced
protection. There is alnpbst an inplied sense of causality.
We are not |ooking at causality here. W are only |ooking
at statistical correlations.

You have defined this as probability of disease
as sone function of immune response. | mght have

preferred a term"correlate of disease risk" because that



24

is really what you are |looking at in these types of
anal yses.

DR. COLBERGER  Could | just make one brief
comment and then | will --

DR FERRIERI: Very brief, please.

DR. COLBERGER  You are absolutely right, Tom
O course, we realize that. One of the things we are
tal king about with sonme of our N H coll eagues and academ c
col | eagues is organizing a workshop with NIH to tal k about
this specifically wwth the vaccines sonetine in Septenber.

One of the things we were thinking of doing and
seeing if we can do this, | don't know, is fitting our
correlates nodel to the Weth-Lederl e data, which, which
has four antigens; then taking a | ook at the Swedi sh data
and applying it to the vaccines with one, two and three
anti gens and seeing whether it validates or not.

| think if we can do that and get the cooperation
anong everybody to share data like that, we are closer to a
surrogate than we were with just the correlate. So, we are
trying to get a workshop together to do this and we w ||
see.

DR. FLEM NG Just one real quick -- | strongly

endorse that because ultinmately what an extensive anmount of
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recent research in surrogates has shown is that to begin --
to really begin to understand whether a correlate could be
a surrogate requires neta-anal yses and data sharing and
maj or joint workshops just in the manner that you have
descri bed.

DR FERRIERI: We will have the opportunity to
rethink these concepts as we deal with the neat of the day.

We have one other itemin the open public hearing
that we are aware of and Ms. Cherry will read a letter
that we received.

MS. CHERRY: Before | do that, is there anyone in
t he audi ence that w shes to nake a presentation or a tal k?
This is the open public hearing session.

There will be one other speaker later in the
nmor ni ng, who couldn't be hear this norning, but seeing no
one in the audience, then | will read a letter. | was
asked by Chiron to read this letter.

It is addressed to nme, Nancy Cherry, Executive
Secretary, Scientific Advisors and Consultant Staff, CBER
FDA, from Janmes Morton(?), MD., MPHA And | amtold that
he is with Health Partners in M nneapolis. Dated June 3rd,
1997, regarding i muni zation of adol escents agai nst

pertussis.
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"I amthe principal investigator in a CDC
sponsored study of pertussis in adolescents and adults. W
have recently conpleted the data acquisition phase of that
study. An interimanalysis of the data was presented | ast
fall to the NIH group, which is planning an efficacy study
of pertussis in adults.

"A partial analysis of the final data was
presented recently in Washington, D.C., at the Society for
Pedi atric Research. Both presentations docunented that we
have found a substantial anmount of pertussis in adol escents
and adults, but especially in adol escents. Many of the
cases were positive by culture or PCR  Depending on the
interpretation of serologic data, the interimanalysis |ast
fall denonstrated an annual incidence of slightly above or
bel ow 1 percent with a sonewhat higher rate in adol escents.

"These cases were diagnosed in patients who net
the followng criteria: They had been coughing fromone to
four weeks or had been coughing for |less than a week, but
had post-tussive enesis and they had no ot her obvious
expl anation for the cough, such as sinusitis, pneunonia or
COPD and they had decided that they were sick enough to see
a doctor.

"One of the main reasons our group applied for
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this project was the substantial amount of pertussis seen
in adol escents in Health Partners in the couple of years
preceding this study. | have personally diagnosed four
famly clusters of cases in the year preceding this study.
Al'l four index cases were in adolescents. This had
pronpted us to do an informal study to see if this was
comon and, indeed, we found pertussis in adol escents.

"Dr. Kathy Edwards and her group have published
data froma serol ogic study | ooking at PT, at adol escents
and adults. This denonstrates a noderate peak in the GVl
to pertussis at age 5, a large peak in adol escents centered
on age 13 and a smaller but significant peak in the
forties.

"The M nnesota Departnent of Heal th provisional
data for 1996 denonstrates a continuing rise for pertussis
occurring in adol escents. Qut of the 433 cases, 30 percent
were in children age 5 to 12 years; 6.2 percent were in
children age 13 to 17 years and 20 percent were in people
18 years and older. Thus, in Mnnesota in 1996, over half
the reported cases of pertussis occurred in older children,
adol escents and adul ts.

"Taking all these data and ot her published

reports as a whole, | believe it supports the foll ow ng
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hypot hesi s about the epidem ol ogy of pertussis. Pertussis
circulates in substantial levels in adol escents. It
certainly occurs in epidemcs, but | believe it is also
endemc in this age group. In the post-vaccine era, |
bel i eve that adol escents and to sonme extent adults who are
no | onger immune to pertussis formthe reservoir for the
di sease.

"Thus, | strongly agree with the presentati on,
whi ch Dr. Edwards made at the SPR this spring in
Washi ngton, D.C. The thrust of her presentation was a
support of the thesis that the tinme has cone to start
i muni zi ng adol escents agai nst pertussis. | believe we
shoul d proceed down this path as rapidly as we safely can.
To do so will save substantial norbidity and sone
nortality."”

That is the end of the open public hearing
session for now

DR. FERRIERI: Thank you very much.

W w il nove on then into Session 1, entitled
"Tripedia used to Reconstitute ActHIB (TriH Bit) for Infant
I ndi cation” and I would like to turn it over to Dr. Car
Frasch from FDA CBER, who wi Il introduce the topic and do

t he FDA presentation.
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Carl .

Agenda Item: Introduction and FDA Presentation

DR. FRASCH As you know, we have a |icense
application before us from Pasteur Merieux Connaught. |
w Il make sone brief comments regarding the FDA position.
The conpany will then nmake a presentation and then | wll
present the questions that we would |like the commttee to
consider follow ng the conpany presentation.

So, what | would like to do is begin with ny
presentati on.

Now, Pasteur Merieux Connaught from Lyon, France,
manuf act ures t he Haenophilus b conjugate vaccine, ActH B
This vaccine is a |lyophilized product and may be
reconstituted with Tripedia. Tripedia is an acellular
pertussis containing DraP vacci ne manufactured by Pasteur
Meri eux Connaught, Swiftwater. The pertussis conponents
are pertussis toxin or PT and fil anentous hemaggl uti nin or
FHA.

Both ActH B and Tripedia are currently |icensed
for use in infants. |In Septenber 1996, the FDA approved
use of Tripedia to reconstitute ActH B for use as the
fourth dose of DTaP and as a booster dose for Haenophilus b

conjugate vaccine in toddlers. The present application is
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to for ActH B reconstituted with Tripedia, a conbination
vacci ne that the conpany has identified as TriH Bit, to be
used for immuni zation of infants beginning at approxi mately
two nont hs of age.

Now conbi nati on vacci nes have becone very
inportant in recent years with the additional vacci nes now
recommended for routine inmmunization. ActH B reconstituted
with whole cell DTP is approved for infant adm nistration,
but the use of whole cell DraP vaccines could be phased out
inthe US  Thus, we really need to think about
repl acenent conbi nati on vacci nes.

O major inportance was for Pasteur Merieux
Connaught to show that the conbination of ActH B and
Tripedia through reconstitution, when admnistered to
infants at two, four and six nonths of age was safe and did
not adversely affect the i mmune response to any ot her
vacci ne conponents, including diphtheria, tetanus, the two
pertussis conponents and the Haenophil us pol ysacchari de.

From t he standpoint of safety, the conbined
vacci ne was adm nistered to approxi mately 4,400 infants.
Now, since the conpany is going to nmake a consi derabl e
presentation on safety, I wll sinply say that the FDA

found no clinically relevant differences in the safety
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profile of the conbined vacci ne conpared to adm ni stration
of the two vaccines in separate |inbs.

There were three studies, only the first of which
was designed as an immunogenicity study but all of which,
of course, contributed safety data. Now, there has been a
nunmber of reports and publications show ng that
i nterference can occur when a Haenophilus b conjugate
vaccine is conbined with a DTaP vaccine. The FDA cannot
i gnore these points.

The purpose of this slide is to illustrate the
magni tude of the differences that may be seen between
separate and conbi ned adm ni stration of a DraP vacci ne and
Hi b conjugate. Although the H b vaccine used in these
studies was not ActHI B, there is a very clear suppression
in the i mune response to the b pol ysacchari de, going from
50 percent seroconversion to 1 mcrogram to about 55
percent seroconversion sinply by conbining the two
product s.

Thus, with these concerns anong the health
prof essionals for reduced potency of Haenophilus b
conj ugat e vacci nes when conbined with an acel |l ul ar
pertussis containing vaccine, it is clear that Pasteur

Meri eux Connaught nust clearly denonstrate that their DTaP
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Haenophi l us b conjugate vacci ne conbi nati on does not result
in a reduced i mmune response conpared to the two vaccines
gi ven separately.

Random zed control studies by Pasteur Merieux
Connaught were designed to denonstrate equival ence in
i mmune response to all vaccine conponents when ActH B and
Tri pedia were adm ni stered as separate sites or conbined in
random zed trial s.

The conpany's i mrunogenicity study conpari ng
separate versus conbined adm nistration in 144 infants
showed that the geonetric nmean anti body concentration to
t he Haenophi |l us pol ysacchari de was significantly higher
when the vacci nes were adm ni stered separately, while no
such differences were seen in any of the other vaccine
conponents. However, the observed 85 percent
seroconversi on seen for the conbined vaccine is consistent
with historical data, as represented in the current package
insert, which range from 83 percent to 97 percent in four
di fferent studies.

Based on our concern for possible vaccine
interferences, we asked that the conpany provide anti body
data froma second i ndependent clinical study. As the

clinical trials were originally designed, only Trial 468-01
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was the antibody data to be collected. This trial was
conducted at four study sites. Another nuch | arger
random zed trial, 468-08, was underway for conparative
safety. This trial was conducted in many nore sites with a
coast-to-coast representation of the U S. popul ation.

The FDA asked that the study be nodified to
coll ect post third dose serum sanples for anti body studies.
Since protective effects of the imuni zation are not
considered until conpletion of the three dose inmunization
series, pre-imunization sera were not necessary. Although
the pertussis responses have usually or traditionally been
measured as fold increases, the confounding effects of
mat ernal anti bodies on the two nonth pre-inmuni zati on sera
make fold responses difficult to interpret; thus, the
additional sera would also be quite valuable for the
pertussis responses | will discuss in a nonent.

Now, in the case of the anti-Haenophil us
responses, the inportant neasure is not only the geonetric
mean response, but the percent of children with |evels,
anti body levels, predictive of long term protection; nanely
1 mcrogramor nore. Now, the data is shown briefly in the
next slide. Shown here are the antibody results from 220

chil dren, random zed to receive the vacci nes conbi ned or



34
given separately. In this study, the antibody
concentration for the separate versus conbi ned were not
statistically different nor were there seroconversion rates
to 1 mcrogram

The ot her concern of the FDA was for the
conparative i nmune responses to the two pertussis vaccine
conponents in conbination; pertussis toxin and FHA.  Unli ke
Haenmophi lus, there is no correlation between a given
anti body level to either PT or FHA and protection agai nst
whoopi ng cough. Furthernore, the acellular pertussis
efficacy trials were not done in conbination with
Haenophi | us vacci nes.

Thus, it was critical that the antibody responses
to PT and FHA be shown to be equival ent whet her DTaP was
adm ni stered separately or as TriH Bit.

This slide presents sone of the information
regardi ng efficacy of acellular pertussis vaccines. As I
mentioned, there is no clinical |aboratory correlate or
efficacy. |Immunogenicity is used as a marker for positive
interference and efficacy of acellular pertussis conponents
i n conbi nati on vaccines is supported by denonstrating no
substantial reduction in response with a conbi ned product

versus a product shown to be efficacious.



35

Here are sone considerations that we should have
for evaluation of pertussis i mune studies. They should be
a direct conparison between conbi ned vacci ne and separate
vaccines in the sanme study, sanme imunization study, the
sane conponent vaccine |lots, random zation enrol |l nments and
| should add random zati on and blinding of the anti body
response neasurenents. The neasurenents should be for al
the pertussis antigens; in this case, PT and FHA. And the
sanpl e shoul d be assayed in the sane | aboratory using
appropriately controll ed nethods.

Now, in regard to the pertussis antibody studies,
the study 468-08 net all these criteria, while in our
estimation the 468-01 anti body data for pertussis did not
nmeet these criteria. Therefore, for its evaluation, the
FDA used primarily the data from 468-08 as their primary
anal ysi s set.

Al t hough there was sonme concern for assay
standardi zation for estimation of pertussis antibodies, the
clinical studies were random zed and the random zati on and
blinding extended to the | aboratory personnel. Thus, any
possible irregularities in antibody neasurenents in either
468- 01 or 468-08 study woul d equally affect separate and

conbi ned admni ni strati on.
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We saw no differences in the i nmune responses to
PT and FHA. Now, a very useful way to conpare these
responses is to plot the anti body data separate versus
conbined in sonething called a reverse cunul ati ve
di stribution curve.

The next slide shows an exanple of such a curve
in which we plot the percentage of subjects. O course, at
a very low antibody |level all the subjects have this
anti body level and out to a very high | evel where none of
t hese subjects have this. And the inportant thing is that
the two curves are very simlar all the way along their

di stribution.

Now, | have no further comrents. |If there is any
i mredi at e question regarding ny presentation, | wll be
glad to take it. As | said, | wll present the questions

af t er war ds.

DR FERRIERI: Are there questions for Dr.

Frasch?

Thank you very nuch.

Tom

DR. FLEM NG Could you quickly clarify a couple
of coments you nade on -- about your second and third to

the last slide, Slides 6 and 7, first on Slide 7 where you
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gi ve considerations in evaluation of pertussis
i mmunogeni city studies. Just quickly you had nentioned
that the 08 study satisfies these criteria; the 01 study
does not.

In a sentence or two, the essence of your concern
with the 01 study?

DR. FRASCH: Ckay. At the point the 01 studies
were being run, we had sonme problens with the assay
validation for the two ELI SA assays, the ELI SA assay for
pertussis toxin and the ELI SA assay for FHA. Therefore, we
| ooked strongly at the Chosel (?) data for 01, but we
reserved our major consideration for 08. By the tine --
first of all, as you know, we had the data in hand for the
01 study and then only at that point we asked themto
collect the data fromtheir ongoing 08 study.

Therefore, in the tine interval between having
done the 01 anal ysis and begi nning the 08 analysis, the
conpany had satisfied all of our concerns regarding the
validation and ability to do the ELI SA assays. So,
therefore, we chose to choose the 08 as a primary data
analysis for the pertussis. This has nothing to do with
Haenophi l us or the other antigens, only pertussis.

DR. FLEM NG The second question, you had stated
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in your slide 6, there is no clinical or |aboratory
correlative efficacy and then i munogenicity used as a
mar ker for possible interference. Can you add a coupl e of
sentences on that? | nmean, what is the basis for those two
st atenent s?

DR. FRASCH: Ckay. | think Dr. Col berger
mentioned that a little bit. The point is we have no firm
correlate of which antibody correlates best with protection
agai nst pertussis and, therefore, since our only possible
measurenents at this point are anti body neasurenents, we
must be very careful to see that there is no difference in
t he anti bodi es being i nduced when the vaccines are given
separately versus conbi ned.

This is one of the reasons why we were | ooking
not only at the -- sinply the fold responses, the GMIs, but
al so at the reverse cunul ative distribution curves to | ook
at all segnents of the i mune response, levels of the
I NMrune response.

DR. FERRIERI: Dr. Edwards.

DR. EDWARDS: M ght it have been possible with a
val i dated assay to reassay the sanples fromOl to get the
informati on that you needed?

DR. FRASCH Yes. As you can imgine, the
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conpany was asked to do assays and they will have nore
explanation on this than we will, but, in essence, they
were asked to do many different assays and by the tinme they
had conpl eted the assays on the 01, sone of the sera were
exhausted. So, therefore, we were concerned about whether
there was any bias in the sera that were used up versus
avai |l abl e for reanal ysis.

Since they started fresh at 08, all the sera
coll ected were analyzed. So, that was anot her reason why
we did not |ook strongly at the reanalysis of the 01 data,
al t hough, again, the 01 data, as they had anal yzed it,
showed there was no difference in their pertussis
responses.

DR. KARZON: It would be useful to know the
mechani sm of the H b response because in the future we
won't know whether it is lot to lot in terns of preparation
of material or whether it is an adjuvant or sone ot her
processing effect, so that we can anticipate and predict
and nmaintain all products to be non-suppressive when they
are conbi ned.

DR. FRASCH: Yes. | think you voice a universa
concer n.

DR. FRASCH. Thank you. W wll nove on.
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W will now go to the sponsor's presentation from
Past eur Meri eux Connaught and the speakers will be Dr. Jim
WIllians, director of regulatory affairs, followed by
Emmanuel -- Dr. Emmanuel Vidor, director of clinical
research.

Dr. WIIlians.

| would i ke to remi nd everyone that we wl|l
adhere to our schedule and this wll permt a nore
conpr ehensi ve di scussion then as we nove into the questions
from FDA.

Agenda Item: Sponsor®"s Presentation

DR. WLLIAMS: Thank you very much.

On behal f of Pasteur Merieux Connaught, | would
like to thank the FDA and the advisory commttee for the
opportunity to present data on the immunogenicity and
safety of TriH Bit, our conbination vaccine that was just
descri bed by Dr. Frasch

The vaccine is conposed of Tripedia, which
contains pertussis toxoid, filamentous hemaggl utinin and
di phtheria toxoid and tetanus toxoid. PT and FHA are
manuf act ured as concentrates and shipped to CLI by
Beacon(?), Osaka, Japan. D phtheria toxoids and tetanus

t oxoi ds are manufactured at Connaught Labs and they are
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formul ated with FHA and DPT, filled, |abeled and
di stributed by Connaught Labs.

ActH B i s manufactured by Pasteur Merieux Sera
Vaccines in France. It is conposed of the purified
capsul ar pol ysacchari de of Haenophilus b antigen conjugated
to tetanus toxoid. Tripedia is used to reconstitute
| yophilized ActHIB to give a .5 nL dose and this vaccine is
given imedi ately after reconstitution.

The licensing status of the conponent vacci nes
for TriHBit: ActH B was licensed in the U S. in Mrch of
1993 and roughly 1.4 mllion doses have been distributed.
ActH B has al so been used to reconstitute DIP -- | amsorry
-- DTP has been used to reconstitute ActH B. It was
licensed in Novenber 1993 and approximately 10 mllion
doses have been distri buted.

Tripedia was licensed for the fourth and fifth
dose in August of 1992 and it was |licensed for primary
i muni zation in July of 1996. Roughly, 17.2 mllion doses
have been di stri but ed.

TriH Bit, licensed for the fourth dose in
Sept enber 1996 and roughly, 200,000 doses have been
di stri but ed.

PLA was submitted in June of 1996 for TriH Bit
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i nfant indication.

| would now like to turn the podium over to Dr.
Emmanuel Vidor to discuss safety and i munogenicity for
TriHBIt.

DR. VIDOR: Thank you, Jim

It is a great pleasure to be here this norning
and to have the opportunity to reviewwth you all the
safety and i mmunogenicity data we have got during the
clinical devel opnent of this conbination vacci ne.

My presentation will give you first the review of
the safety data for the TriH Bit vaccine given at two, four
and six nonths of age, then followed by the safety data for
the fourth dose given between 15 and 20 nont hs of age.

Then | will nove on again for the i nmunogenicity data for
this conbi nati on vaccine given at two, four and six nonths
of age and then I will conclude on sonme of the prelimnary
data we have got for the fourth dose of this conbination
vacci ne.

Five clinical studies have been done to address
all these issues. The first one was safety and
i munogeni city study, which conpared three different lots
of TriH Bit vaccine to ActH B and Tri pedia given at

separate sites.
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The second study was a | arge scal e conparative
safety evaluation between TriH Bit and Tripedia and ActH B
gi ven at separate sites.

The third study was a non-conparative, |arge
scal e safety evaluation of TriH Bit and an anmendnent of
this study, as | told you previously, Dr. Frasch, allowed
us to generate additional post-imrunogenicity data at post-
dose 3.

The | ast study was safety and i nmunogenicity
eval uation of the fourth dose of TriHBit.

Safety: The first main safety study was a safety
conpari son between TriH Bit and Tri pedia and ActHI B gi ven
at separate sites. Basically, nearly 2,600 infants two
nmonths old were enrolled to receive three vaccines at two,
four and six nonths of age. It was a controll ed,
random zed, conparative study involving 30 centers al
across the U. S.

Basically, infants were random zed using a three
to one ratio into four groups. The first -- into two
groups -- the first group was the conbi nati on vacci ne,
TriH Bit, and the second group was the two vacci nes given
at separate sites. Safety evaluation was done during the

first three days after each vaccine dose and adverse events
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and hospitalizations were collected up to 30 days after the
| ast vacci nati on.

On this slide, | presented the results of the
safety profile. \Where you have on the first columm the
definition of the different events wwth for the three
doses, the results and for each group, you have here the
TriH Bit and the separate vacci nes where are presented both
the |l ocal reactions for Tripedia and the |ocal reactions
for the ActH B site.

As the Tripedia site was consi dered as the nost
reactogenic, only the statistical conparison between the
TriH Bit site, next is the Tripedia site, our presented at
the bottomof this table.

The safety profile, the local safety profile,
observed for TriH Bit was not different fromthe separate
injection groups wth the exception of the tenderness,
whi ch was slightly nore frequent after TriH Bit, after dose
1, and for local pain, which was | ess frequent with
TriH Bit after dose 2.

You have here the results fromthe systemc
reactions, which are listed here. No increase of reaction
rates were observed between dose 1 and dose 2 with the

exception of |ow grade fever, which presented a slight



45
i ncrease between dose 1 and dose 3, an increase, which was
considered as not clinically significant; fever between 39
to 39.9 were less frequent for the TriH Bit group at dose 1
and persistent cry were less frequent with TriH Bit at dose
3. During this trial, no hypotonic-hyporesponsi ve epi sodes
was observed.

The second safety study was a descriptive, |arge
scal e safety study involving nearly 2,800 infants two
months old. WIIl receive again at three doses of TriHBit
at two, four and six nonths of age. It was an open | abel
study involving 11 centers and simlarly to the previous
study, the safety was eval uated using the sane criteria.

On this slide, | have presented the |ocal safety
profile for the TriH Bit vaccine at two, four and siXx
nmont hs of age. As you can see, this local safety profile
is quite simlar to the safety profile observed during the
previous study. A trend to observe, with the exception of
erythema | ess than one inch, a trend to observe a decrease
of reaction rates between dose 1 and dose 3 was observed
and this trend reached statistically significance for
swel I'i ng, tenderness and pain.

The system c reaction profile was, again, quite

simlar to the systemc profile observed during the
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previous study. Wth the exception of |ow grade fever,
whi ch presented a slight increase between dose 1 and dose
3, increase considered as clinically non-significant, sonme
of the other reactions, like irritability and tiredness,
presented a decrease between dose 1 and dose 3.

Agai n, no hypot oni c- hypor esponsi ve epi sodes were
observed during this study.

To conclude on safety of TriH Bit given at two,
four and six nonths of age, nore than 4,300 infants have
received TriH Bit at two, four and six nonths of age and
nore than 12,000 injections were docunented and a simlar
safety profile for TriHBit was observed when conpared to
ActH B and Tripedia given at separate sites.

Athird safety study allowed us to docunent the
safety profile of this conbination vaccine, given as a
booster dose to children primed with TriH Bit. Basically,
15 to 20 nonths children, who are previously inmunized with
three doses of TriH Bit, received a booster dose again of
TriHBit. It was allowed to give MVR and varicella
vaccines at the sane tinme on an open basis.

This study was open, descriptive and invol ved six
centers. Again, the safety was eval uated using the sane

criteri a.
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Two hundred and four children were enrolled and
you have presented here the local reactions observed for
this booster injection of TriH Bit. Wen this |ocal
reaction profile is conpared to the | ocal reactions, which
wer e observed during the primary -- the first phase of the
study, you can see that the reaction rates observed for
this booster dose are quite simlar to the reactions which
were observed after the third dose of TriHBit, with
per haps the exception of erythema high of one inch, which
were, in fact, very close to the rates observed after the
first dose of TriHBIt.

Here are presented the system c reactions, which
wer e observed for the booster dose of TriH Bit and, again,
when they are presented in parallel to the systemc
reactions, which were observed during the first phase of
the study, the systemc -- the rates of reactions were very
close to the rates which were observed for the third dose
of TriHBIt.

To conclude on the safety of TriH Bit given as a
booster dose to children primed with TriH Bit, TriHBit
given at the fourth dose in toddlers primed wth three
doses of TriHBit is as well-tolerated as ActH B and

Tripedia given in toddlers. And no clinically rel evant
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variation of reaction rates were observed between dose 1
and dose 4.

Let's nove on now on the inmmunogenicity data we
have got during these studies. To assess the i mmune
responses to all antigens, we have found the different
assays, which are listed on this slide.

Regardi ng the eval uation of immne responses to
PRP and in order to provide additional data on the quality
of the immune response to PRP, we have found sone |1gG
subcl ass anal ysis and bactericidal activity analysis of
vacci ne-i nduced sera.

So, as sone infants received at the sane tine
hepatitis B and OPV vacci ne, we have al so eval uated the
I mmune responses to these vaccine antigens. The endpoints
used to describe the i nmune responses were classical with
the expression of the germnean titers and the percentages
of subjects reaching short and long termprotective |evels.

For PT and FHA, we used the GMIs and the
percentages of subjects with rise in their antibody titer.
D phtheria and tetanus were expressed as GMIs in units and
equi val ents per nL and al so the percentages of infants
reaching the levels of 0.01 units equivalent per nL and for

hepatitis B and poliovirus antigens, we used either GUIs in
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mni international units and seroneutralizing titers in
di I ution.

The first immunogenicity study enrolled two
nonths old infants will receive vaccines at two, four and
six nmonths of age. It was a controlled, random zed and
conparative study involving four centers. 1In all four
centers infants were enrolled using a three to one ratio
into four groups. In the first three groups infants
received three different lots of Tripedia, A B and C, used
to reconstitute three different lots of ActHI B, 1, 2 and 3.

In the fourth group, infants received one of the
Tripedia, ot a, given at a separate site to one of the
ActH B lot, lot 1. Inmune responses were eval uated before
and one nonth after the third vaccine.

On this slide are presented the i mune responses
to PRP after the third vaccination for the three
conbination lots. The overall GVI was 4.9 m crograns per
milliliter wwth 95 percent of infants reaching the short
termprotective level and nearly 85 percent of infants
reaching the long termprotective |evel.

One of the |lot gave a higher imune response
conpared to the two others. Wen one of the three

conbi nation | ot was conpared to the correspondi ng vacci nes
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given at separate sites, the immune response to PRP were
hi gher in the separate vaccine group conpared to the
conbi nati on group. And the GMIs were different and al so
t he percentages of infants reaching both protective |evels.

The i mmune responses observed for the vaccine
given at separate sites were in the upper limt of the
range of expected responses we nornally see with the PRPT
vacci ne. Also, we considered these differences as
clinically non-significant. Finally, the level of inmmune
response observed in the conbination group were consi stent
wi th historical values.

To support these, you have on this slide a review
of results obtained with the ActH B vacci ne, PRPT, given at
two, four and six nonths of age in the U S. during the
different studies, which supported the U S. |icensure of
the ActH B vaccine. As you can see, the post -- the GJT
after three doses of the ActH B vaccine ranged from 2.6 up
to 10.8 mcrograns per nL and the short term protective
| evel ranged from96 up to 100 and the long termprotective
| evel ranged from75 up to 97

Simlarly, two recent studies perfornmed again in
the US. with the ActHI B vacci ne gave a sim /|l ar range of

variation wwth a post-dose 3 GMI, ranging from4.4
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m crograns to 10.8 m crograns per nmi.

We know that there are variations in the anti-PRP
i mmune responses with all Haenophilus b conjugate vacci nes.
As | just showed you, we have variations for the post-dose
3 anti-PRP GMIs with the PRP vaccine, 2.6 up to 10.8. W
have al so such variations with other Haenophilus b
conj ugat e vaccines. For exanple, HoOC vaccine is able to
provide levels ranging from2.4 up to 13.7 and the PRP-OW
vaccine, given with two doses for the primary inmunization
is able to provide levels ranging from1.4 up to 6.0
m cr ogr ans.

As you know, all epidem ol ogical evidence
suggests that Haenophilus b di sease has been controlled in
the U S. by the use of these Haenophilus b conjugate
vaccines. To illustrate the variations of responses, which
can be observed with the HbOC vacci ne, you have here the
results of four studies perfornmed in the U S., with the
HoOC vacci ne where you can see that post-dose 3 GVIs range
from2.4 up to 13 with the corresponding variations of the
short and long termprotective levels, the long term
protective level ranging from71 up to 94.

For the PRP-QOW vacci ne at post-dose 2, GMIs

ranges from1.4 up to 6.0 and the long term protective
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| evel ranges from 60 percent up to 92.

To concl ude about the variations of the anti-PRP
i mmune response with the Haenophilus b conjugate vacci nes,
we know that the |evel of anti-PRP post-dose 3 are variable
and depends on vacci nes used, vaccine lots, trials, assays
and popul ati ons and we consider that the i mune response to
PRP after three doses of TriH Bit are consistent with
hi storical data fromall Haenophilus b conjugate vaccines
licensed in the U S

The i nmune response to the pertussis antigens
were al so evaluated during this study and you have the
results fromthe first evaluation fromall groups, the
separate vacci ne groups and the three conbi nation groups.
No di fference between the three conbi ned groups were
observed for PT and FHA i mmune responses and the conbi ned
| ot gave higher imune responses to FHA conpared to the
correspondi ng separate vaccines given at separate sites.

In order to conpare this data to historical
val ues, we have retested sonme selected sera. These sera
were retested using a revalidated assay as | just
menti oned, you, Dr. Frasch, and this revalidation was done
in collaboration with CBER | aboratory. And these sera were

tested in parallel at the sanme time with all the retention
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sera still available at Pasteur Merieux Connaught, com ng
from abridgi ng i mmunogenicity study, which was perforned in
order to generate i nmmune responses agai nst Tripedia by
using one of the Tripedia lots, which was used in the
Cerman efficacy study, which supported the |icensure of
Tripedia in the U S.

And, in fact, we observed very good i mrune
responses against PT and FHA for the TriH Bit group and, in
fact, these responses were again higher for anti-FHA
conpared to both vaccines given at separate sites. Wen
these |l evels are conpared to the | evels observed during the
bridgi ng study, the i mmune responses were very high.

The i nmune responses were al so evaluated. The
i mmune response agai nst di phtheria was higher in the
conbi ned group conpared to the separate vacci ne group and
within the three conbination | ots used, one | ot gave a
| ower i nmune response conpared to the two others. This
| evel of immune response was simlar to the | evel obtained
in the separate group

When t he percentages of infants reaching a | evel
of 0.01 units per nmL, nearly 100 percent of infants reached
this level. Regarding tetanus, both vaccines given at

separate sites gave higher response conpared to the
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respective conbination group. No differences were observed
within the three conbination groups and all infants
what ever the group reached the | evel of 0.01 equival ent of
L.

As in one center of this study, infants received
HB and OPV vaccine either at the sane tine of TriH Bit or
one nonth later. W were able to evaluate the effect of
t hese concom tant vaccinations on the i mmuune responses to
TriH Bit antigen and basically no statistically significant
difference for anti-PRP, anti-diphtheria, anti-tetanus,
anti-PT and anti-FHA post-dose three responses were
obser ved.

So, we were able to check the i mune response to
the HBs and polio virus antigens and whatever the schedul e
recei ved, either HB and OPV given at the sane tinme or one
month later. Very good i mmune responses were obtai ned.
You have to note that the imune response to the HBs
antigen are after two hepatitis B vaccines given at two and
four nonths of age and these responses are after three OPV
given at two, four and six nonths of age.

The second set of imune response data were
generated during the |l arge scal e conparative eval uati on of

safety where were able to froma subset of infants to
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generate sone data. You have here the responses agai nst
the PRP antigen. No difference between the two groups were
observed, either for the GWI and al so for the percentages
of infants reaching both the short termand the long term
protective |evel.

These responses are still within the range of
expected i nmune responses as | presented earlier.

The i nmune responses agai nst PT and FHA anti gen
are presented on this slide and, in fact, we did observe a
hi gher | evel of antibodies against PT after the injection
of TriH Bit conpared to the separate vaccines. No
di fference were observed for the FHA anti gen.

Regar di ng di phtheria, again, no difference
bet ween bot h vaccines given at supplied sites conpared to
the conbi nation vaccine. Nearly all infants reached the
| evel of 0.01 units per nL and for tetanus a simlar figure
was observed and all infants reached the |evel of 0.01
equi val ent per ni.

Simlarly, to the previous trial, as sone infants
may have received at the sanme tinme than TriH Bit HB vaccine
or OPV, we were able again to docunent the i mune responses
to these antigens. These responses for HBs are after three

hepatitis B vaccines given at two and four and six nonths
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of age and after three OPVs and, again, a very good i mrune
responses agai nst the HBs antigen and against the three
polio virus types were observed.

As | told you, we have perfornmed sone additiona
analysis in order to provide supportive data regarding the
quality of immune response to the PRP antigen. To do that,
we have firstly on sonme selected sera comng fromthe two
studies and coming fromthe two groups, tested the anti-PRP
for the 1gG subclasses. The nmain results were that the 1gG
subcl asses. The main results were that the 1gGl was the
predom nant 1gG subcl ass as expected and that the 1gGl/IgG
ratio were not different between the TriH Bit recipients
conpared to the ActH B and Tri pedi a recipients.

We have al so perfornmed sone assays regarding the
eval uation of the bactericidal activities of vaccine-

i nduced sera. This work was done in the |aboratory
recommended by CBER. W have tested |imted nunber of sera
but basically whatever the level of killing activity used
to express the results, no difference -- no statistically
significant difference were observed between the two groups
within the two studies, confirmng that it seened that the
quality of the i mune response induced by TriH Bit does not

seemto be different fromthe response induced by both
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vacci nes given at separate sites.

DR. FLEM NG Excuse ne. Just to interrupt, you
are saying no statistically significant difference, but
t hose nunbers are incredibly small.

DR VIDOR  Yes.

DR. FLEM NG So that even though you are
estimating huge differences, you have no power. How do you
| ogically conclude that this is evidence that there is no
change?

DR. VIDOR W refer nore to this study because
this study involve nuch nore serumand as you know, this
assay is relatively difficult to perform time-consum ng
and it is difficult to performsuch an assay on nore sera
and we agree that the power of these statistical
conparisons are low It is clear.

DR FERRIERI: | would like to ask you a question
about this data on this slide conpared to the data in your
ot her briefing book, where of the 52 patients or enrollees
rat her, you have 96.1 percent with the TriH Bit, who had
bactericidal activity in this slide. In your other slide,
you had 37 of 52 or 71 percent of bactericidal activity. |
ama bit confused.

DR. VIDOR Because the first slide you received
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was expressing the level of 99 percent killing activity and
as we have considered -- as we consider that this |evel of
expression of killing activity over 99 is perhaps too

stringent. W are presented on this slide |evels of
killing activity, which are nore commonly used to present
this kind of data.

DR. FERRIERI: Thank you

DR. VIDOR To conclude on the i munogenicity of
the TriH Bit vaccine given at two, four and six nonths of
age, we have shown that TriH Bit is imunogenic in infants
and provides i nmune response agai nst di phtheria, tetanus,
pertussi s and Haenophilus influenzae type b and we have
denonstrated that anti body against PT and FHA are at the
sane | evel after three doses of TriH Bit conpared to three
doses of Tripedia and ActH B given separately.

The | ast study allowed us to generate sone
prelimnary information regarding the i nmune response to a
fourth dose of TriH Bit given as a booster on children
primed with TriH Bit and we were -- here is described the
study design for this study, which was an open descriptive
study involving six centers and we were able to coll ect
sera before and four to eight weeks after vaccination.

On this slide are presented the i mune response
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to PRP, which were observed pre and post-booster. The pre-
booster level was 0.36 with 73 percent of infants stil
above the short termprotective |level and 22 persons of
infants still above the long termprotective level. The
antibody levels after the booster presented a nearly 2 |og
fold increase with nearly 100 percent of children reaching
both protective | evels.

To conclude, a strong booster effect of TriH Bit
on anti-PRP | evel was denonstrated in children prined with
three doses of TriH Bit. The pre-booster anti-PRP |evels
were conparable to historical values and the post-booster
anti-PRP |l evels were conparable to those achi eved when
TriHBit is given in children prinmed with Tripedia and
Act H B adm ni stered separately.

Il will let JimWIIlians finish this presentation.

DR. WLLIAMS: Thank you, Emmanuel .

In conclusion, | would like to present a brief
summary of the safety and i mmunogenicity data that was just
presented by Dr. Vidor.

Regardi ng safety, we have a shown a good safety
profile for TriH Bit given to nore than 4,300 infants. A
simlar safety profile for TriH Bit conpared to ActH B and

Tripedia given at separate sites was al so denonstrat ed.



60

No clinically relevant variation of reaction
rates were observed when TriH Bit was given as a fourth
dose in children primed with TriH Bit.

Regar di ng i nmunogeni city, the inmune response to
PRP after three doses of TriH Bit is consistent with
hi storical data fromall Haenophilus b conjugate vaccines
licensed in the U S. The biological activities displayed
by anti-PRP anti bodies induced by TriH Bit are simlar to
t hose i nduced by Tripedia and ActH B given at separate
sites.

Infants i mmuni zed wwth TriHI Bit at two, four and
si x nmonths of age are prined against PRP antigen.

| mmune responses agai nst PT and FHA anti gens
i nduced by TriH Bit are of the same nmagni tude or even
superior to those induced by Tripedia given alone or in
Act H B given sinultaneously at separate sites.

Regarding the criteria for licensure of TriHBIt,
we believe that we have satisfied and denonstrated the
safety quality of the vaccine. W have al so denonstrated
t he i munogeni ¢ potential of the vaccine and we al so
believe that TriH Bit is an alternative to the use of the
DTP whol e cell reconstituting ActH B

This vaccine is also a step toward a conbi nati on



61
vacci ne of a higher nunber of individual conponents greater
t han four.

Thank you very nuch.

| think we have sone tinme for questions.

DR. FERRIERI: Commttee nenbers, this is a good
opportunity to ask Dr. Vidor or Dr. Wllians or their team
menbers specific questions before Dr. Frasch poses the
Agency questions to us. So, anything that you would Iike
to bring up now woul d be nost hel pful

Dr. Edwards.

DR. EDWARDS: Children that responded poorly to
the -- or less well to the PRP vaccine, did they respond
poorly to other vaccine antigens? Wat was their imune
response in general? Didit appear that they were poorly
responsive in general or was it specific for the PRP
responses?

DR. WLLIAMS: In providing answers to these
guestions, | amgoing to Emmanuel to answer that question.

DR. VIDOR: You are referring to the infants who
apparently failed to respond to PRP?

DR EDWARDS:. Yes.

DR VIDOR Didthey fail also to -- no.

Apparently, there was no -- the infants who failed to
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respond to the PRP antigen did respond well to the others.

DR FERRIERI: Yes, Dr. Karzon

DR. KARZON: Do you have any information about
the effect of the product on neasles or varicella
I mmuni zati on?

DR. VIDOR W are in the process to collect data
regardi ng the i mune response to MVR and varicel |l a vacci ne,
given the fourth -- at the sane tine as the fourth dose of
TriH Bit, but we have already got sone data when TriH Bit
was given at the fourth dose in children prined with whole
cell pertussis vaccine.

May | have one back-up slide, which is -- back-up
47, where we have assessed the i nmune response to the
nmeasl es, munps and rubella. This is the inmune response to
nmeasl es, munps and rubella when TriH Bit is given at the
sane time that MVR vaccine for a booster dose in children
wth -- primed with whole cell pertussis. And you have
here the pre and post-GJls and the seroconversion rates,
whi ch were very high agai nst neasl es, nmunps and rubell a.

DR. KARZON: Do you have a control for that?

DR VIDOR:  No.

DR FERRIERI: O her points fromthe table, from

the comm ttee?
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Dr. Apicella.

DR. API CELLA: Your slide 47, you give a pre-
booster dose in the prined children for TriH Bit. Do you
have any data on the levels in the children who received
separate pol ysaccharide in the pertussis, diphtheria,
tetanus |l evels at that same period of tinme? Are they
conpar abl e?

DR. VIDOR: These | evels which were observed at
pre-booster are simlar to historical values we can
observe.

DR. API CELLA: Wat about the children that you
had in the study, the sanme study?

DR. VIDOR W do not have the, during the
primry phase of this study, any sera recoll ected.

DR. FERRIERI: This is a terribly inportant
guestion. What is your capability of providing an answer
for that question?

DR. HOSBACH. Phil Hosbach(?).

As far as collection of that information, it is
ongoing. W took the trials, No. 468-08. It is nowin the
booster phase and we are collecting that data currently.

DR FERRIERI: O her points? Don't hesitate or

if you are a new nenber of the commttee, please feel free
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to join in.

Dr. d ode.

DR. GLODE: Could I just ask you a quick safety
guestion? | assunme that in these several thousand question
there were no seizures within 72 hours. |Is that right?
Convul si ons?

DR. VIDOR: W have had two vacci ne-rel ated
seizures. We have a back-up Slide 10. Yes, during the
conpilation of all the serious adverse events, we observed
during the studies where TriH Bit or both vaccines were
given at two, four and six nonths of age, and two vacci ne-
rel ated sei zures occurred during these three studies within
the TriH Bit group. Any hypotonic-hyporesponsi ve epi sodes;
25 persistent cry in the TriH Bit group versus 10 TriH Bit
ActH B and six high fever conpared to them

The two seizures were possibly vaccine rel at ed.

DR FERRIERI: A different question, Dr. Vidor.

Can you or one of your colleagues tell nme which
Haenmophi l us i nfluenzae b strain was used in your assay to
assess the bactericidal functional activity in these sera?

DR. VIDOR: W ask soneone from our |aboratory.

DR FERRIERI: It wasn't in any of the briefing

information as far as | can tell.
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DR. VIDOR: | think we do not have the answer.

DR. FERRIERI: |Is soneone -- yes, please
i ntroduce yourself and use the m crophone.

DR. PETRI CAH: Pat Petricah(?).

It is the vaccine strain that we are using.

DR. FERRIERI: O her questions?

Yes, Dr. Fl em ng.

DR. FLEM NG First a safety question.

In the CAtrial, you had noted reduced
reactogenicity as you went fromtwo, four to six nonth
dosing. But there were also 8.4 percent dropouts between
the two and the six nonth. Could that have accounted for a

substantial anmount of that reduction? Have you |ooked at -

DR. VIDOR: The main reasons for dropouts were
w thdrawal s, loss to foll ow up and exclusion by the
i nvestigators due to cal culations(?).

DR. FLEM NG So, did you analyze the 1,789 at
six nonths to see what their reactogenicity was at two
mont hs just to see whether that pattern persisted?

DR. VIDOR No, we did not do this analysis.

DR. FLEM NG  Second questi on.

| f we | ook at inmunogenicity, we have two sources
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of direct conparisons. One is fromthe 01 trial where we
have 75 on conbi nation and 69 on separate and you noted
post-dose three. If we are |ooking at percents that
achi eve the target response of at least 1, level of 1
mcrogramper milliliter, the conbination is 85.3 percent,
separate a hundred percent or in raw nunbers that neans

that 11 people on the conbination of 75 did not achieve or

as all 69 did on the separate, which was -- you had noted
significant at the 01 level. By ny calculator here on a
chi square, it is actually at the 00 -- less than the 001
| evel .

Then the other source of information is fromthe
08 trial, where the estimates are nore conparable, 74.4
percent versus 77.8 percent or 122 of 164 on conbi nation
achieved the level and 42 of 54 on separate achieved the
| evel .

Just doing an informal neta-analysis, putting

these two sets of data together, each of which seemto be

i nconsistent -- in the one case there is a difference at
the 001 level and in the second in the 01 trial -- in the
08 trial, there is evidence of no difference. |If you do a

qui ck nmeta-analysis of the two, you will end up with 90

percent in the separate vaccination group achieving desired
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| evel of immune response versus 77.8 percent.

That pool data is still significant at nearly the
001 level. Your thoughts about this, your thoughts about
why the results fromthe 01 study and the 08 study seemto
be quite inconsistent and then the pool ed anal ysis shows a
noti ceably significant difference in the percent of
patients that achieve a |l evel of 1.

DR. VIDOR As | showed you there are variations
anongst the reason -- the table conpiling the results
comng fromU. S. studies, which supported the |icensure of
PRPT showed | arge range of variation for post-dose three
PRP i mmune risk concern with a ratio of alnbst 3 between
the | owest GMI val ues to the highest.

Per haps - -

DR SICS: Howard Sics(?).

Just like to enforce a point that | think was
made in the presentation. In presenting the historical
data, clinical data that we produced with ActH B, both in
conbi nation and without, the result that sticks out in al
of that is the hundred percent fromthat separate trial.

We have seen high 90s often. That is the only
time that we have ever seen a hundred percent. | think it

is wthin in the high range but it sonmewhat was of nore
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concern to us than the 85. The 85 was an expected result.
The hundred was not.

DR. FLEM NG But even if we acknow edge that by
pooling the data in the two, i.e., in the second study, in
the 08 study, the estimtes were 78 percent -- by pooling
the two, we get a pooled estinate in the separate of 90
percent, which fromwhat you are saying is believable.

DR SICS: Yes.

DR. FLEM NG \Wereas, the pooled result for the
conbination is 77.8 percent. So, we nore than double the
nunber of people that don't achieve this desired | evel of

1. That difference is significant at between the 01 and

001 level. So, it is not just a random event.
Can you explain -- and yet your conclusion is --
DR. SICS: | amnot sure how you are doing a

random anal ysi s when you carry the aberrant result into the
pool. | nean, the second result was a conpletely new trial
at new sites and showed there to be no difference between
the separate and the conbined. And we believe that to be a
nore significant result than conbining the two.

DR. FLEM NG \What you are referring to as an
aberrant result is still froma validly conparative tri al

and even if, in fact, you would have expected | ess than a
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hundred percent, the differences were highly significant.
So, it is difficult to conclude that we can ignore that
result sinply because you had a hundred percent.

When you are pooling all of the data, you end up
with 90 percent, which is a very believable result. And we
haven't even begun to talk about the fact that in all of
these studies, the relevant test isn't of a quality -- a
non-significant P val ue doesn't nean you have established
equi val ence here. Wiat we are really getting at is do you
have an equi val ent i mrune response, neani ng that what can
you rul e out, what differences can you rule out?

And unfortunately, even in this primary anal ysis,
| ooking at a quality, we are actually ruling out a quality,
which is in the wong direction of what we are trying to
do.

DR SICS: Wuld you interpret the first trial as
show ng suppression of the conbination vaccine, based on
the historical data in the second trial? That is the
guestion, as | understand it. |Is there suppression when
you m x the two vacci nes?

DR. FLEM NG I ndeed, and the question is do we--
how i nportant is it to achieve a level of 1. So, turning

the question back, if it is inportant to achieve a |evel of
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1, how nmuch reduction in the |ikelihood of achieving that
level are we willing to accept and still call this
equivalent? That is the fundanental question.

DR SICS: | agree. And that is the reason we
presented the four slides, where we conpare it to the
| icensed product in showing the variation that is seen with
the three licensed H b products, and the fourth slide was
of the current conbination, which is used -- H b titer that
is used in conmbination with whole cell.

The point that we were making is if you | ook at
the range of PRP responses generated with this conbinati on,
it is higher than those or in the high range.

DR. FLEM NG Just to sunmarize, you are
estimating -- in the two conparative studies, you are
estimating a reduction of about 12 percent in the nunber of
people who wll achieve a |level of 1, neaning that although
you haven't presented this calculation, that reduction
could be as nuch as 15, 18 percent. So, instead of having
90 percent achieve the desired level of 1, it could be 70
to 78 percent. That is the concern that | wanted to
present .

DR. SICS: | think that you have to expect that

there is a range of responses that will occur and | think
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the data we have presented says that the range to be
expected with H b titer is equal to or better than the
conbi nations that are currently used or the nonoval ent
ActH B titer conbinations of conjugate vaccines.

DR. HOSBACH. This is Phil Hosbach. | would just
like to add one comment. | thought your -- it was
interesting that you pooled the data in a neta-anal ysis
format, but if you take a | ook at the nunbers from each of
the studies, it biases because only 54 were in the separate
group in the second study; whereas, there were 200 plus in
t he conbi ned group when that study was show ng virtua
equi val ence. Had you upped the nunbers in each of those
groups, you mght see less of a difference when doing a
met a-anal ysis in the future.

DR. FERRIERI: Tom do you have a rejoinder or
can we revisit this issue during our fornmal commttee
di scussi on?

DR FLEM NG Let's revisit it.

DR FERRIERI: Al right. Good. It will permt
peopl e to have a better perspective.

Dr. Apicella.

DR. API CELLA: Do you have any data on the change

intiter after the fourth dose, conpared to children who
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get the doses separately? |If you don't, do you plan to do
t hi s?

DR. VIDOR: Regarding which antigen?

DR. API CELLA: The PRP.

DR. VIDOR: | have presented you with the fourth
dose i mmunogenicity data on PRP

DR. APICELLA: | aminterested in what happens
after the dose to the conparative titers.

DR. VIDOR: You nean long term --

DR. API CELLA: Yes, right. Over six nonths or a
year.

DR VIDOR  Not yet.

DR FERRIERI: Dr. d ode.

DR. GLODE: In 468-08 anmendnent to are there then
in that study nultiple lots of both Tripedia and ActH B
i nvol ved?

DR, VIDOR  Yes.

DR GLODE: (Okay. And then if we go back to -- |
amjust having a little trouble with interpretation, based
on the study design of 468-01. So, you mght be able to
help me wwth that. So, as | understand it then, there were
three different lots of Tripedia and three different |ots

of ActHI B.
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DR VIDOR  Yes.

DR GLODE: Okay. And if there had been no
di fferences observed, then -- and the nunber is |arge
enough, then | guess we could have concl uded that you
establ i shed consistency. Since significant differences
wer e observed, then | guess | have a problemw th whet her
you have established consistency of lots. And | am
interested scientifically in whether the Tripedia
i nfluences the inconsistency or the ActH B | ot.

Did you have any data that you didn't show us
where you hold the ot of ActH B steady, but you
reconstitute with three different lots of Tripedia or vice-
versa?

DR. VIDOR: W do not have this kind of --

DR. GLODE: Don't have that.

DR. M SCHEVI TZ: Carl eton M schevitz(?).

If I think | understood your question, it was
related to the consistency of the i mmune response for
TriH Bit and | think we showed consi stency of response for
the three TriH Bit lots. It was the separate injections
where the question is being raised about a difference
bet ween response.

So, | think we have shown consi stency anong
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manufacturing of the three lots. It is the separate versus
conbi ned.

DR GLODE: Well, actually, 525 for the anti-PRP
val ues of the three different conbinations, there were
significant differences.

DR. VIDOR  Qur basic assunptions to denonstrate
consi stency was made on the percentages of infants reaching
the protective levels. Wen you see the results on the
percent ages, there was no difference for the percentages of
i nfants reaching both short termand |ong term protective
| evel s.

DR. FERRIERI: Thank you.

| would Iike Dr. Frasch to present the questions.
The agenda will be he will present the questions. W wll
then take a coffee break and when we return, we will first
have the presentation by Dr. Scheinfeld that was not able
to be presented in the official open public hearing
earlier.

Dr. Frasch.

Agenda Item: Presentation of Questions

DR. FRASCH: W have four questions. The first
guestion will relate to safety and the next three questions

Wil relate to the i mune response data that we have heard.
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| will wait for the -- another nonent and see if the slide
appears.

[ Pause. ]

The commttee will be asked to give their opinion
on each of the four questions.

Wil e they are changing the slide, let ne just
sinply state the questions.

The first question, as | said, involves safety
and that is: Have sufficient data been presented to show
that when Tripedia is used to reconstitute ActH B that the
rates of | ocal and system c reactions are conparable to
when the two vaccines are adm ni stered separately?

The second question is: Are the data for the
i mmune response to the tetanus and di phtheria toxoids
sufficient to show that the i mmune responses are conparabl e
foll owi ng separate versus conbi ned adm ni stration of the
vacci nes?

The third question is: Are the data for the
i mmune response to the two acellul ar pertussis conponents,
that is, pertussis toxin or PT and fil anentous
hemaggl uti nins or FHA, sufficient to show that the imune
responses are conparable follow ng separate versus conbi ned

adm ni stration of the vacci nes?
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Now, here we have the | ast one that seens to have
caused sonme of the nost discussion and that is: Are the
data for the i nmune response to the Haenophil us
pol ysaccharide sufficient to conclude that the imune
response to PRPT is not conprom sed by conbination with
Tri pedi a?

You will note that the question is stated
slightly differently than the previous two i munol ogi cal
gquesti ons.

That is all the questions. Are there any

comments on the questions?

[ There was no response. |

Ckay.

DR. FERRIERI: Thank you, Carl.

It is time for us to take a break, but we nust be
back pronptly by five mnutes to 11:00.

[Brief recess.]

DR. FERRIERI: W w Il reconvene now, if you
could all take your seats. | hope you had a good stretch
and feel alive and well.

W will nove on to the part of the open public

hearing that was not able to be covered this norning. W
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have with us Dr. Henry Scheinfeld, who is the co-director
of Kai ser-Permanente's Pediatric Vaccine Study Center. He
will be presenting some data fromthe European Society for
| nf ecti ous Di seases on Conbi ned Vacci nes and Denonstr at ed
I nterference.

| may not have the title quite correct.

Dr. Scheinfeld, what can we do to help you? You
W Il use the m crophone, please.

DR. SCHEINFELD: Al | need are a few overheads
and | won't take nmuch of your tine.

DR. FERRIERI: Thank you

DR. SCHEI NFELD: | thought this would be of
interest to this group fromthe standpoint that many of you
have unfortunately not been able to attend the neeting in
Paris. | unfortunately had to attend that neeting.

It was of interest, even though the vaccines were
Eur opean vaccines, but they were related to aspects of
interference and as a result, | thought | would just show
you the two studies that were relevant to those factors.

The first one was from Engl and and there were 272
infants involved in this study and a subset was studi ed at
13 and 14 nonths of age. The routine in England is to

i muni ze infants at two and three and four nonths of age.
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They only -- with H b, and they do not give a booster dose.
They were concerned because of this data relative to where
they m ght go, follow ng these observations.

These infants recei ved PRPT vacci ne conbined with
di phtheria, tetanus, DTaP at two to three, four nonths of
age, followed by a booster dose at 13 nonths of age. Now,
what was interesting was that the pre-levels and the post-
| evel s at five nonths of age |ooked entirely the sane. At
13 nonths of age, again, after the three doses, there
wasn't very much difference and at 14 nonths of age, there
was consi derabl e prim ng.

So, that phenonenon of interference at | east was
denonstrated in those observations. The acellul ar
pertussis was a product that contained 25 mcs of PT and 25
of filamentous hemagglutinin. And it was a European
formulation for the rest of the product. So, it was, as |
found out, considerably different than the United States
product of Tri pedi a.

The second study was a study from Brussels and
here there was the primng of -- again, an attenpt to
denonstrate the primng effect of the conbi ned DTaP ActH B
conbi nati on, the Merieux Connaught product in Europe. And,

again, here in the pre-immunization level is conpared with
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the post imuni zation | evel of the DraP and ActH B
separately versus that given in conbination

What one can see here quite clearly is that there
is sone interference with the H b titer when the vaccine is
given in conbination, a significant |level at 1 m crogram
And | didn't have the data to calculate that at the GV
but it | ooked significant there.

They were | ooking for a primng effect as well
and, indeed, they found it, but interestingly enough,
again, the pre-booster levels, again, at 12 to 14 nonths of
age denonstrated a significant difference in the level of 1
m crogram of antibody in the group that got the conbination
versus that given separately.

So, these denonstrated aspects of interference,
which were of interest and certainly of concern to those
i ndi viduals working with this vaccine in Europe. That is--

DR. FLEM NG  Excuse us. | apologize. Just to
make sure this is understood -- that | understand, the
doses at three, four, five nonths or the pre-12 nonth doses
are adm nistered in conbination with DraP, but the booster
is active al one?

DR SCHEI NFELD:  No.

DR FLEM NG O is the booster in conbination?
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DR. SCHEI NFELD: The study denonstrates two
groups of children. In this group they got the DraP and
ActH B separately. They got it conmbined in the second
group.

DR FERRIERI: Dr. Flem ng's question also is
that they received the Haenophilus vacci ne al one and then
t he post-booster reflects that, as | understand the data,
Tom - -

DR. SCHEI NFELD: That is right.

DR. FERRIERI: That was all the primng that was
done in the left part of the slide wwth the separate
injections and then on the right hand side, the
conbi nati on

DR. SCHEI NFELD: Exactly.

DR. GREENBERG Can you nove the slide up? W
can't see a lot. Just nove it higher on the screen up

DR. FERRIERI: Thanks, Dr. Scheinfeld.

This is the first time that | have seen this data
as well and it is really good that you cane and did this,
Dr. Scheinfeld. It is extrenely interesting.

Does anyone want to see his previous slide or you
have di gested the data? Wuld you like to see -- would you

m nd, Dr. Scheinfeld, putting up the previous one? | think
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it is the nost -- yes, that is the one. Can you nove it up
just a bit, please? Yes, very good.

So, again, for those of you who may not see it
well in the back of the room we have the post-dose three
on the left hand side with the separate injections with
91. 8 percent having greater than 1 m crogram versus those--
68.5 for those who received it in conbination with the
reconstitution approach.

DR. KARZON: Wuld you clarify the difference
bet ween these two slides then, just summate that?

DR. SCHEI NFELD: One represents the booster
effect given at 12 to 14 nonths. This is the dose -- these
are the values given after the first three doses, one nonth
after the first three doses. Gkay? They were then
foll owed. Blood was drawn again before the booster dose
was given and then the booster dose was given.

DR. FERRIERI: Any other question for Dr.

Schei nfel d?

Dr. Sics, do you have sonething you wish to say?

DR SICS: Yes. First of all, Pasteur Merieux
Connaught, France is developing its own set of conbination
vaccines with its own pertussis antigens, its own

di phtheria toxoid, its ow tetanus toxoid. It has a
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different fornulation. The alumis different. The
i mmuni zi ng schedule is different.

None of these studies were done with the vaccine
under consideration this norning. They are very different,
very different vaccines. | don't know -- is it Dr.
Scheinfeld? -- | don't know you. Wuld you mnd telling us
your affiliation and what you do?

DR SCHEI NFELD: Sure. | amco-director of the
Vacci ne Study Center at Kaiser Permanente in Northern
Cal i forni a.

DR. SICS: And are you currently doing any
clinical trials for a vaccine manufacturer?

DR SCHEI NFELD: Gh, for about three or four of
them sir, yes, | am

DR. SICS: Thank you.

DR FERRIERI: Dr. Edwards.

DR SICS: Wuld you like to nention then? |
think that would go into the file.

DR. SCHEI NFELD: Sure. | amdoing studies for
Wet h- Lederl e. W have done themfor Chiron. W are doing
them for SmthKline Beecham and we are doing themfor
Mer ck.

DR. SICS: Thank you very much. | think that is
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hel pful .

DR FERRIERI: Dr. Edwards.

DR. EDWARDS: Could you just put up the first
U K study again? | amsorry.

| think it is intriguing the pre-titers in the
children fromthe U K are really quite high. | don't know

quite what to nake of that, but, in general, U S. kids have
titers that are generally .05 or sonething of that nature.
And | don't know that it -- but it is interesting that the
pre-titers at two nonths are high. Then is this just two
doses, Henry?

DR SCHEI NFELD: Three doses, two, three and four
nont hs of age.

DR. EDWARDS: So, the five nonth data is after
t hree doses.

DR. SCHEI NFELD: W | ooked at these -- | thought
we | ooked at these --

DR. EDWARDS: Right. | just wanted to nmake sure
that was -- but it is interesting that the two nonth pre-
titer is really pretty high.

DR. SCHEI NFELD: Qui te hi gh.

DR. EDWARDS:  Yes.

DR FERRIERI: Well, to put this into
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perspective, | think, it is the concept that is of great
interest to probably everyone here in the room the concept
that you may have suppression of imune response, depending
on the nature of vaccines that are given together. So,
this has great relevance to our discussion today and we
t hank you.

Agenda Item: Committee Discussion
W w il nove on then to the focused di scussion on
the four questions posed by Dr. Frasch and FDA CBER W

have themin front of us, but it mght be hel pful for the

audience if we -- Carl, is it possible for us to put Slide
1 that has questions 1 and 2? Oherwse, | will just read
it again.

Have sufficient data been presented to show that
when Tripedia is used to reconstitute ActH B the rates of
| ocal and system c reactions are conparable to when the two
vacci nes are adm ni stered separatel y?

What we have usually done for anyone new here at
the table is a spontaneous response to the question and
then FDA is interested in a formal response. So, we wl|
then go around the table for each question and indicate in
the affirmative or negative or whatever the appropriate

response is to the question.
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Who woul d |i ke to open the discussion?

M m d ode.

DR GLODE: | would just like to ask one nore
clarifying question fromeither the sponsor or the FDA

| have assuned that when very serious adverse
reactions, such as seizures, deaths or hospitalizations,
were not shown to us that they either -- actually, |
assunmed that they did not occur, which is, obviously,
incorrect. So, | guess | just need to be reassured that
there was no difference between the groups and there was no
unusual causes of hospitalizations or unexpl ai ned deaths or
sonething |like that that we were just not shown that
i nformation.

DR. FERRIERI: Sponsors, please -- Dr. Vidor.

DR. VIDOR Regarding hospitalizations, we have a
slide to you the rates of hospitalizations, which were
observed during the trials. It is Slide 11, which shows,
obvi ously, that we collected hospitalization during these
trials. Any of the hospitalizations, which occurred during
the trials were vaccine-related and you have here the rates
of hospitalization between the two groups, which were
simlar.

DR. GLODE: And are discharge diagnosis, causes
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for hospitalizations also simlar?

DR. VIDOR W have back-up Slide No. 5, where
are listed here for one trial the reasons for the
hospitalizations and, as you can see, the reasons were
classical and no difference in the rates --

DR. FERRIERI: Wat were the causes of
meningitis, Dr. Vidor, in that left colum for the TriH Bit
group? Do you know if there were bacterial isolates
identified?

DR. VIDOR: No bacterial isolates. Viral
meni ngitis.

DR FERRIERI: You think it was viral neningitis.

Dr. Apicella, did you have a question?

At the projector, please -- it is sharp here,
Mke. | amsorry that we didn't appreciate that.

DR. GREENBERG What is the second one down after
bronchiolitis? | can't -- this is like an eye test.

DR, FERRIERI: Wat is your question -- your
gquestion is what is G TD?

DR GREENBERG | can't read -- that is --

DR. VIDOR: This? Gastrointestional tract
di sorder.

DR. GREENBERG What is the next one?
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DR. VIDOR: Urinary tract infection.

[ Mul ti pl e discussions.]

DR. VIDOR. The denom nators were approximately 8
-- 6,000 injections and 2,700 injections.

PARTI Cl PANT: Were there any deaths in the two
groups?

DR. VIDOR: Any deat h.

PARTI Cl PANT: No deat hs.

DR. FERRIERI: Thank you.

DR. FLEM NG So, this is just sonewhat crude
guesstimates here, but you are |ooking at a rate of
approximately four tinmes as many hospitalizations, but that
is occurring in, fromwhat you just said, about tw ce as
many injections. |Is that correct? You said 6,000 versus
2, 600.

DR. VIDOR  Yes, of course.

DR. FLEM NG Excuse ne. Three -- it is a 3 to 1l
random zati on

DR VIDOR  Yes.

DR. FERRIERI: Pl ease.

DR. BREI MAN. Could | ask does the question al so
address the issue of booster doses in terns of safety? |Is

that sonmething you also want to discuss? The data that was
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presented, | think, on Slide 18, has such very smal
nunbers -- | think they were 234 observations -- that if
one was worried about the nore serious types of concerns
t hat have driven the devel opnent of acellular pertussis
vaccines to begin with, obviously, you wouldn't have the
capacity to |l ook at that.

DR. VIDOR: The safety profile of the fourth dose
of TriH Bit has already been described previously and three
studi es have docunented these safety profile on
approximately 2,500 children and we have already submtted
to FDA this kind of data and the product is |icensed for
the fourth dose.

DR. FERRIERI: Does the FDA have any further
response to Dr. dode's question then? Do you have
anything different to say than what we have just heard?

The m crophone, please. W are tal king about any
safety data. Anything that you wi sh to add?

DR. FRASCH | amnot sure what the question is.
Are we tal king about -- does Question 1 relate to only the
primary inmunization series or also to the fourth dose? |If
that is the question, the application is for the primry
i mmuni zation series to allow use in a two nonth ol d.

We | ooked at the ability to use it as a booster
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i muni zation for the previous |licensure, which occurred in
approxi matel y Septenber 1996.

It is true that the fourth dose data at that tine
was nostly follow ng or alnost entirely foll om ng whol e
cell vaccine, but the primary thing on the table today is
the primary imuni zation series, two, four and six nonths.

DR. FERRIERI: Thank you, Carl.

So, in response to Question 1, is there any other
di scussion on it fromthe nenbers of the conmttee? Do you
feel prepared to address the issue of "yes" or "no" on it
then? We will start with Dr. Pol and.

Are the data sufficient?

DR. POLAND: | vote "yes."

DR FERRIERI: Dr. d enents-Mnn.

DR CLEMENTS- MANN:  Yes.

PARTI Cl PANT:  Yes.

DR. FERRIERI: Dr. Apicella.

DR API CELLA: Yes.

DR. FERRIERI: Ms. Cole.

MS. COLE: | agree, yes.

DR. FERRIERI: Dr. Villalta.

DR VI LLALTA: Yes.

DR FLEM NG | believe the data are sufficient
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relative to the nore frequently occurring types of
reactions; i.e., those on the order of one in a hundred or
| ess. The data are sufficient on that basis. For the
rarer outcones, the ones that are nore on the .1 percent
| evel, fever above 40, HHE, seizures and the
hospitalization issue, there are -- in small nunbers, there
is no HHE, but there are the two seizures and | think
slight excess in fever above 40.

Hospitalizations, | couldn't tell. There is
fourfold as many, but fromtw to three tinmes as nmany doses
were delivered. So, there are slight trends for a slight
increase there. So, in sumary, | would say the frequently
occurring types of adverse reactions, there is sufficient
data to establish conparability. For those rarer events,
we woul d need, as we typically do in vaccine settings, we
woul d need postmarketing to be able to nail down whet her
those nore rare events are, in fact, nmeaningfully
i ncreased.

FERRI ERI : Thank you.
G ode.
GLODE: Yes.

FERRI ERI : Dr. Karzon.

5 3 3 73

KARZON: | vote "yes," wth an interesting
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question of the major difference between the two colums is
bronchiolitis and off hand, | accept that as a tenporal
phenonmenon of the winter, that we happened to have an
epidem c then, and | know of no prior information, which
woul d make nme worry about that particular syndrone. But
there it is. There is surely a significant difference
bet ween those nunbers. But | vote "yes."

DR. FERRIERI: Thanks.

Dr. Hewett.

DR HEWLETT: Yes.

DR. FERRIERI: Dr. Eickhoff.

DR ElI CKHOFF:  Yes.

DR. FERRIERI: Thank you

And for the record, | also vote "yes" and woul d

like to reenphasi ze the issue of the postmarketing
surveillance that was stated by Dr. Flem ng.

W will nove on then to Question 2, which is on
the screen. Are the data for the i nmune response to the
tetanus and di phtheria toxoids sufficient to show the
I mune responses are conparable follow ng separate versus
conbi ned adm ni stration of the vaccines?

First, any further discussion of the question,

any information anyone wants to lay out on the table to
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tease apart before we would do any official formal voting?

Yes, Dr. Flem ng.

DR, FLEM NG It mght be relevant to just put
forward a concept here that in particular is one that |
would like to address in Question 4, but it does, in fact,
relate to Questions 2, 3 and 4, and that is, in essence,
what is the nature of data or strength of evidence we need
to see to establish issues of equivalence. Here what we
are looking at in Questions 2, 3 and 4 is the issue, is the
i mmune response relative to various of these neasures
equi val ent when you deliver a conbination versus separate.

One inportant clarification is that equival ence
is not established by non-significant P values fromtests
of equality; i.e., looking at two rates of imune responses
and finding that the P value for the difference is non-
significant doesn't establish equivalence. It just neans
the data don't rule out equality.

To establish equival ence on any of these
measures, we need to first define what the neasure is; that
is, the clinically relevant neasure, and then we need to
define what the smallest difference is of clinical
rel evance that we would want to be able to rule out; i.e.,

equi val ence occurs or can be achi eved when you can rul e out
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all differences of clinical relevance, which ideally should
be defined before we collect the data.

Once that is defined, then, in essence, what we
do is we obtain confidence intervals for the relative
effects and if the lower |limt of that confidence interval
rules out differences of clinical relevance, then we have
est abl i shed equi val ence.

DR. FERRIERI: Thank you, Tom That is a
critical question and we will revisit that, obviously, when
we get to Question 4 that has been the nost difficult to
struggle with and the npbst controversial.

Mm , Dr. d ode.

DR GLODE: If | could refer the conmttee to
Slide 35 and Slide 41, in the red book here. So, if on
Slide 35 -- again, | would just like to clarify if I am
interpreting this table correctly because possibly I am not
-- but on Slide 35, | guess | would conclude -- now, | do
want to separate statistical significance fromclinica
significance. But | guess | would interpret this then that
the tetanus antitoxin GMI was statistically significantly
| ower in the conbined group than in the separate group for
the sane | ot that was studi ed.

Now, | personally think that has no clinica



94
significance, but it does address the issue of were they
conpar abl e and the answer is that, according to this table,
there was a reduction in the tetanus anti body geonetric
mean titer in the conbined as conpared to the separate. Am
| interpreting that the way everyone else is?

DR. FERRIERI: The sponsors will have to address
that, assum ng that the doubl e dagger, indeed, does go with
the point that you are referring to, 0.14 for the separate
versus 0.11 equivalence per mlliliter. 1Is that what you
are referring to?

DR GLODE: Yes. Yes.

DR. FERRIERI: Can you confirmthat, Dr. Sics,
that that is correct?

DR SICS: | wuld like to refer you a little bit
| ower in the table.

DR. GLODE: Ckay.

DR. SICS: The reason that 0.01 was chosen to
show responses is that is the protective correlate for
humans. So, we believe the neaningful data there are how
many people reach a protective i mune response, not
necessarily what the geonetric nean titer is.

In direct response to your question, there is a

statistical difference between the GMI. W think that it
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is clinically irrelevant because 98 percent of the people
or better all get a protective immune response. To confirm
that, there is an animal nodel that one can use to
chal | enge and we have actually taken sone of the | ow | evel
sera and challenged in those nodels to make sure that they
were getting a protective response and they were, in fact.
| don't knowif we -- we have a slide if you would like to
see the data that we could show

DR. GLODE: No. And | have no disagreement with
the fact that it is likely to be clinically insignificant.
| amjust interested in the scientific issue of is there
sonme suppression of the tetanus anti body response in
conbi ned versus separate?

DR SICS: W don't believe that is rea
suppression. W believe there is sone variability between
the group, but if you look in the other group, we saw sone
i dea that the diphtherias were enhanced. | amnot sure
either one of those are real differences in responses or
variability that one sees in doing clinical trials.

DR. FERRIERI: Thank you.

The other table you wished to refer to, Dr.

d ode, is 417

DR GLODE: Well, it was just another chance,



96
guess, to look at the sanme issue. Again, now, perhaps not
quite as pure data because all the lots are -- various
different |lots are used, but | guess | amjust assum ng
there that was no statistically significant difference
bet ween the geonetric nmean titer. Nothing is stated. |Is
that a correct assunption?

DR VIDOR Correct.

DR. HOSBACH. One comment. This is Phil Hosbach.

In that study 468-08, it was a single lot used in
both groups. 468-02 is the one with nultiple |ots.

DR. FERRIERI: Thank you

O her points about the data presented relative to
Question 2 on tetanus and di phtheria toxoid anti body
responses?

Yes, Dr. Greenberg.

DR. GREENBERG Can sonebody help nme?

Does this nmean that with .01 being the
biologically relevant | evel, does that nean that all these
| evel s are tenfold above -- is that what you are saying,
that you have ten tines as nmuch anti body as you woul d
possibly need to be protected? O am|l msinterpreting
t hat ?

DR. FERRIERI: That would be ny interpretation.
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Sponsors are nodding their heads "yes," Dr. G eenberg.

Dr. Frasch, do you have anything to add to that

poi nt ?

DR. FRASCH  No.

DR. FERRIERI: Thank you

O her questions regarding the data we have seen
t hen?

Dr. Fl em ng.

DR. FLEM NG | think the discussion on Table 35

does help to further enlighten this issue of statistical
significance and clinical significance achieving
statistical significance on a neasure that is not
clinically significant isn't significant.

DR. FERRIERI: Thank you. That is one of the
best statements | have ever heard a statistician nmake.

DR. FLEM NG And hel pful.

So, it would seem advi sable that the first step
istoreally carefully define what is clinically
significant and define what differences in those clinically
significant nmeasures are clinically nmeaningful and then
apply statistics to that to determ ne whether or not we can
achi eve substantial evidence or significant evidence

relative to that particular neasure.
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So, in the case of Table 35, what we were seeing
was for the tetanus GMI, we were seeing a statistically
significant difference, but that is not really clinically
significant. As was pointed out, you have defined what is
clinically significant here is to be able to achieve with
high reliability, levels of .01, which is what | am
interpreting to be your judgnent of protective neasure.

So, having stated that, then what the key
question is, how nuch -- if we can achi eve a hundred
percent with separate adm nistration and we woul d tol erate
slightly less than that with conbi ned, how nuch | ess woul d
we tolerate before we would judge that to be clinically
meani ngful ? And, in essence, that is how we establish
equi val ence. Then just to apply statistics to that to rule
out that you would achieve a clinically neaningful
reduction in the percent of people that achieve this
protective |evel.

DR FERRIERI: Dr. d enents-Mnn.

DR. CLEMENTS-MANN: | think the other thing that
we need to keep in mnd is that these children are
programmed for two nore inmunizations.

DR. FERRIERI: Ckay.

Dr. Karzon.
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DR. KARZON: The .01 level in sonme ways is very
arbitrary. |In fact, the reality is that we recommend
boost er doses every decade for adults, sonething that we
don't do very well in the United States, but
epidemologically we are safe because | suspect that the
chal | enge hasn't been here to really aggressively chall enge
the decay results.

This was shown in the outbreak in Europe that you
all know about where in situations where the challenge is
hi gh, that .01 nmay have been a shaky level for adults. So,
the other dinmension in the .01 is its longevity and our
ability to sustain that level with the subsequent boosters,
as Mm pointed out, or wwth this every decade further
i muni zations, which is always going to be a problemto
enforce froma public health point of view

It would also be of interest to me to see what
the percentage is at .1 for both diphtheria, where we have
nore chal | enge experience, and the tetanus, the challenge
is irregular and in small nunbers. So, | amnot sure we
have those nunbers with security.

Neverthel ess, | amgoing to vote for this.

DR, FERRIERI: Thank you. | appreciate your

moving us in that direction.
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Dr. Pol and.

DR. POLAND: Just one question. Really probably
a request for help from Tom

Wth the nunbers that we have here related to
this particular question, what kind of power do we have to
find a relevant difference if one existed? Can you
guesstimate, Tonf

DR FLEM NG That is a very relevant question
because what | was com ng back to earlier, in order to
answer the question positively that we have established
equi val ence, we have to be able to rule out reductions in
percentages that receive this or achieve this protective
| evel that would be clinically neaningful. So, if we are
estimating it to be a 1 percent reduction, we need to know
the width of that confidence interval. And that is
directly a conclusion or a consequence of the sanple size.

| don't know if the sponsor has that. | don't
have that particular calculation at hand. M sense is that
the reduction is that would be possi ble when we are
estimating it to be a hundred and 99 percent is probably
not nore than a few percent.

DR. FERRIERI: Any comments from Pasteur Meri eux

Connaught ?



101

Dr. Vidor

DR. VIDOR: Yes. The study was originally
pl anned to have 80 percent to detect a 15 percent different
on the percentages of infants reaching the protective
|l evels. And to achieve that, the nunber of subjects needed
was 76 per group.

DR, FERRIERI: Thank you

DR. FLEM NG Eighty percent power to detect a 15
percent difference?

DR. VIDOR: Yes. For D and 10 percent for T.

PARTI CI PANT: 50 or 157

DR. FLEM NG 1-5, 15 percent difference. Now,
what we are observing is a 1 percent difference in the
di phtheria, a hundred versus 99. And in the tetanus it is

a hundred versus a hundred. The study is certainly

under power ed because a 15 percent difference, | would
assunme, would be highly clinically nmeaningful. But wthout
these -- | don't have the exact cal cul ations, but off the

top of nmy head, ny belief is we are estimating a hundred
versus 99, which is a 1 percent reduction and in the
confidence interval probably would not go beyond about 4 or
5 percent difference.

DR. FERRIERI: Thank you
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W will start wwth Dr. Eickhoff then on the
formal response, whether the data are conparable follow ng
separate versus conbined for tetanus -- immune responses
for tetanus and di phtheria toxoid.

DR EICKHOFF: | will vote yes.

DR. FERRIERI: Dr. Hewett.

DR. HEWLETT: | think there is another issue
here. W are talking about -- the term"variability" in
responses has been used on a nunber of occasions and
certainly that does occur. Wien we see in one study the
di pht heria response in the conbi ned vaccine is higher and
in another study it is conparable or |ower, that nay well
reflect variability in popul ations and from studies.

It seens to ne -- and | don't want to get ahead
of where we are, but it seens to ne variability with regard
to these other antigens probably is an appropriate term
wher eas, the phenonenon of interference or suppressed
I mmune response i s one that has been seen repeatedly in
different studies with different vaccines.

Dr. Sics referred to a different conposition of
the vaccine that is being devel oped in Europe for
conbi nation, but it seens to nme the data that we just saw

suggests that there is, even though we don't necessarily
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under st and the biol ogi cal nmechanismat the nonent, there
probably is some phenonenon, which is occurring in
conbi ning these vaccines. It is only a matter of degree as
to whether it is present or not.

That is different than the variation that we are

seeing with the response to the other antigens. But given

that, I vote "yes" on the present question.
DR. FERRIERI: Thank you.
Dr. Karzon.
DR KARZON: | vote "yes."
DR. FERRIERI: Dr. d ode.
DR. GLCDE: Yes.
DR. FERRIERI: Dr. Flem ng.

3

FLEM NG On this neasure, | accept "yes"
because al though we don't have the exact figures, it is
highly likely that this difference is at nost on the order

of 3 or 4 or 5 percent.

DR FERRIERI: Dr. Villalta.
DR VI LLALTA: Yes.

DR. FERRIERI: Ms. Cole.
M5. COLE: Yes.

DR. FERRIERI: Dr. Apicella.
DR API CELLA: Yes.
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DR. FERRIERI: Dr. G eenberg.

DR GREENBERG  Yes.

DR FERRIERI: Dr. d enents-Mnn.

DR CLEMENTS- MANN:  Yes.

DR. FERRIERI: Dr. Pol and.

DR POLAND: Yes.

DR. FERRIERI: Thank you. And for the record ny

vote is "yes" also.

Coul d we have the slide then for Questions 3 and
4 so that everyone can continue to ponder thenf

The next question is simlar in many ways, only
we are tal king about a different organism Are the inmmune
responses to the two acellul ar pertussis conponents, PT and
FHA, sufficient to show the i mune responses are conparabl e
foll owi ng separate versus conbi ned adm ni stration of the
vacci nes?

W will first have any spontaneous conments on
this point that we haven't already brought up or anyone
that wanted to reenphasi ze t hem

Dr. Edwards.

DR. EDWARDS: | think that Slide 34, certainly we
have a | ot of experience fromthe NIH trial |ooking at this

particul ar vaccine in American children and | think that
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the 468-01 sera does, in general, have nmuch or
significantly higher titers than we have seen in previous
studies that the NIH has sponsored. Although in the second
part, the 35701, those are, indeed, very conparable, both
in the separate and conbined to what we had seen earlier in
previ ous studi es.

So, | think it, again, confirnms that this | ooks
very conparable to other studies, either the conbi ned and
the separate and | think is, indeed, quite reassuring.

DR FERRIER : Thank you, Kathy.

O her points on this data?

[ There was no response. |

Al right. Then | think that we should vote on
this because the fourth question is going to take

considerably nore tine.

Dr. Pol and.

DR. POLAND: | vote "yes."

DR. FERRIERI: Dr. d enents-Mann.
DR CLEMENTS- MANN:  Yes.

DR. FERRIERI: Dr. G eenberg.

DR GREENBERG Yes

DR. FERRIERI: Dr. Apicella.

DR API CELLA: Yes.
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DR. FERRIERI: Ms. Cole.

M5. COLE: Yes.

DR. FERRIERI: Dr. Villalta.

DR VI LLALTA: Yes.

DR. FERRIERI: Dr. Flem ng.

DR FLEM NG | think the FDA has nade this

guestion a lot easier in that we are sinply asked to
determ ne whet her or not the PT and FHA responses are
simlar to establish equivalence. | vote "yes" to that, as
wel |, although I think we are nmaking a major assunption
that the PT and FHA are valid correlates or surrogates in
this setting, but we weren't asked to address that.

DR FERRIERI: No, we were not, Tom That is
anot her day.
G ode.
GLODE: | vote "yes."
FERRI ERlI: Dr. Karzon.
KARZON: | vote "yes."
FERRIERI: Dr. Hewl ett.
HEWLETT:  Yes.
FERRI ERI: And Dr. Ei ckhoff.

El CKHOFF: Yes.

T 3 3 33333

FERRIERI: M vote is "yes" al so.
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Now we will nove on to the question that really
raises lots of questions, red flags. Are the data for the
i mune response to the Haenophil us pol ysacchari de, PRP
sufficient to conclude that the imune response to PRP is
not conprom sed by conbination with Tripedi a?

| wonder if we could have an opinion, not
necessarily an opinion, but just some conmments in general
on i mmune responses to this fromDr. Daum who is sitting
on the sidelines. [If it could be very brief and w thout
slides, perhaps this could be valuable for the whole
audi ence.

DR. DAUM Very brief and guaranteed no slides.

| have been following this story for a long tine
and had a couple of comments that | thought m ght be
hel pful to -- at |east as discussion points to be
considered here. The first oneis really that we like to
poi nt to Haenophilus as the situation where we have the
correlate or the surrogate for protection and we rely a | ot
on this nunber 1.0, but | would like to rem nd everybody
how t hat nunber cane to be.

It really cane froma different era. It cane
fromwhen we were considering imunity rendered by

unconj ugat ed capsul ar pol ysaccharide. It came at a tine
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when that was the major provision of host defense offered
by a different kind of vaccine. W now live, of course, in
the conjugate vaccine era and we cling to this nunber 1.0
in part because we don't know how else to do it, but we
nmust renenber that conjugate vacci nes probably work
differently and provide nore to a host than sinply
circulating anti-capsul ar anti body.

| amnot trying to downgrade the inportance of
circulating antibody. It is very inportant, but they also
prime a host for subsequent response to at | east
unconj ugat ed capsul ar pol ysacchari de vaccines -- we know
that -- and, hopefully, to the organismif it were
presented and they al so induce a reduction in asynptomatic
carriage, which | believe in the population basis is an
inportant effect in hel ping the popul ati on becone i nmune.

So, we have -- we stick to this 1.0 nunber and,
yet, we nust renenber that it doesn't necessarily dictate
protection. Oher things are inportant as well. There are
two instances that come to mnd that may be used to
reinforce this point. One is one of the trials that was
done in Finland, where the geonetric nean anti body was wel |
less than 1.0. On the other hand, the efficacy estinate

was around 90 percent in that trial. | think that is an
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i nteresting possible reinforcenent of that point of view

During the break, Neil Halsey rem nded ne of a
concern about PRP OW at one point in tinme, where there
were several |lots out there that were nmuch | ess i munogenic
than we all have been |l ed to believe and as best people
could do -- Dave Greenberg in Los Angel es and Matu(?)
Santocium(?) and their colleagues in the Southwest in the
Navaj o and Apache, |ooked for a reduction in efficacy
during that tine and were unable to denonstrate any.

So, now cones the question to conclude that is
how to interpret interference. W look to this 1.0 |evel
and we cal cul ate a percentage of children, who are over it
and then | ook at a conbination vaccine and try and conpare
t hat percentage and al so conpare the geonetric neans by
statistical analysis.

This interference issue troubles ne. It troubles
me because it is seen in virtually all the trials and al
the conbi nations that have been devel oped. | nust say |
woul d be nmuch nore confortable if we understood the
mechani sm by which it occurred.

But | eaving that question aside for just a
moment, | think the real question that the commttee is

going to have to grapple with is how nmuch interference is
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okay and how nmuch interference is too nmuch. | think that
until that fundanental question is dealt with, it is going
to be very hard to interpret the data that we have all seen
t hi s norni ng.

|f, for exanple, separate injections achieve a
geonetric |level of 10 and the conbined was 5, is that okay?
4, 3, 2. \Wwere is the cutoff? And | think that that is an
issue that | would recomrend you deal with right now as
best you can because it is going to conme up again and again
and again if we don't.

So, | thought those comments m ght be hel pful.

DR. FERRIERI: Thanks so nuch, Bob.

Dr. Flemng, could you pick up on this thene,
pl ease?

DR FLEM NG | conpletely concur. | think that
is nailing the issue of greatest concern to ne as well,
which is if we are charged with the need to address whet her
t hese data establish equivalence, it seens we have to be
very clear up front about what clinically we interpret to
be equivalent. O the way | would state that is what
reductions in imune response would we allow to occur, what
| evel, before we would then say this is clinically

meani ngful ? We don't want to go beyond that point.
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I f we choose to use 1 as the |evel, and maybe we
shoul dn't be using that, but for the nmonent if we choose to
use 1 as a level and we can achieve, let's say, 90 percent
of individuals achieving 1 with separate, then in the
conbi nation, are we willing to allow that to drop to 80?

Then | think we are positioned to be able to say
do the data allow us to establish equivalence. So, it
seens to nme that a careful clinical discussion of what we
mean clinically by the type of imrune response, we need to
see to be equivalent is critical to be addressed first.

DR. FERRIERI: Thanks. You are right on target.

Dr. Edwards.

DR EDWARDS: | think it is inportant to, again,
hi ghlight that the conbination that has consistently been
shown to interfere with i mune responses has been
Haermophilus. In general, all the studies have projected
that there is not nmeaningful interference or really
significantly statistically significant interference with
the pertussis antigens or with other antigens, but tinme and
time again, the interference has been seen with the H b
anti body response.

So that is a source of concern and we certainly

do not know the nechani sm by which that is caused.
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t hi nk, however, it is very inportant to point out that the
variability of the i mune response to the Haenophil us
vacci nes has been a major problemfor over a decade; first,
because there has been initially with difficulty conparing
anti body responses, one vaccine to another, one lab to
anot her and certainly the FDA has been a real |eader in
maki ng sure that we can conpare the i mune responses. So,
| think we certainly have a good standardi zed assay.

But even using that standardized assay, | think
it is remarkable that you can |look at different |ots of
vacci nes that are not conbined. And, for instance, sone of
the studies that we had done that had | ooked at this
particul ar vacci ne had antibody titers that were in the 3,
4 range, actually that are | ower than what you are talking
about in sone of the conbined products.

In addition, | think it is inportant to renmenber
that the Merck vaccine, which is very -- has been very
effective, in general, nmakes anti body responses that are
much | ess than any that we are | ooking at for this conbi ned
product. So, | think that if we are fixated on a nunber,
there are a nunber of instances that nunber is
significantly | ower than what we are seeing in the conbi ned

product, are being used and apparently are being effective.
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| think, finally, last week |I took care of an
i nfant that had Haenophilus neningitis and vaccine failure
and | think it is inportant to renenber that we are going
to have to be exceedingly careful about, first of all,
recording the patients that may, indeed, be failures if we
i cense conbi ned products and giving clinicians a way to
actually have these children evaluated in ternms of their
i mmune responses, in terns of what vaccine they had
received in a way that is really very neticul ously done so
that we don't | ose what we have gained in the past.

Thank you.

DR FERRIERI: Oher comments fromthe table?

Does anyone feel a need to have a refresher on
the data, one slide naybe that would sumrarize this
particular issue? Carl, is there a slide that you would
like to have that woul d best represent what we are
struggling wth? O don't you think we can do it in one
slide, a slide of the sponsor's?

DR. FRASCH | think we should |ike the sponsor
choose.

DR. FERRIERI: Okay. Wuld the sponsors like to
show us a slide that exenplifies the issue that we are

struggling with, please?
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DR. FRASCH: Wile they are discussing that, |
think Dr. Edwards' points were very well-taken

PARTI Cl PANT: Carl, how about the two slides we
pr epar ed?

DR. FERRIERI: | have those in front of nme, from
468- 08.

PARTI Cl PANT:  You nean, 468-010A?

DR FERRIERI: If you would Iike to show yours,
the slides of Dr. Frasch were Slides 3 and 4 in the -- for
the comm ttee nenbers.

PARTI Cl PANT: | think we should | ook at the data
t hat they put together.

DR. FERRIERI: Fine. Everyone can see these
figures then? Is this the slide the sponsors wi sh to show?

[ Mul ti pl e discussions.]

That was hel pful for us. This is also the slide
that Dr. Frasch had presented as Slide 4. This is at post-
dose three. The conbination had an n of 164, the separate
of 54 and you see conparabl e percentages at the two
anti body cutoffs indicated.

Dr. d ode.

DR GLODE: | would just like to nake a comment

about the consistency or inconsistency of the degree of
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interference as at least for nme in an inportant issue. |If
we don't know the nmechani sm and, therefore, we don't know
exactly what variables are critical and they could relate
to lot differences in either the Tripedia conponent or they
could relate to ot differences in the ActH B conponent.

| realize this is using the retrospectroscope,
but it would have been extrenely helpful to nme to go back
to Slide 26 and to have seen the data for A plus 1 separate
versus A 1 conbined; B plus 2 separate versus B 2 conbi ned
and C plus 3 separate versus C 3 conbined. | know that
data doesn't exist, but that would have given ne sone idea
of the consistency of the interference based on different
lots of Tripedia and different |ots of ActH B because now I
don't know the breadth of that possible interference, which
appears to be different in this slide and nonexi stent,
conpared to Slide 26

And, yet, there was no changes, as | understand
it in the manufacturing of the vaccine. So, | nust

conclude that this is lot-to-lot variability in the

interference. 1Is that correct?
SPONSOR: -- also ranges for vaccine. This is
not unusual to this vaccine. If you would please put up

Slide 27. And in this slide you can see fromvari ous
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studi es of PRPT given at two, four and six nonths of age,
the far left hand colum over here, percent greater than 1
as Dr. Vidor presented earlier, the range of responses here
are from?75 up into the m d-90s.

Then if you woul d show Slide No. 30, please.
Now, this is another licensed vaccine, HBOC H b titer. As
you can see here, the GMIs of this |icensed product varied
froma 2.4 up to 13.7

Then Slide No. 31, please. This is the PRP OW
vacci ne from Merck and, again, you can see ranges of
response are greater than 1 mcrogramof -- here, 60
percent up to levels in the 90s. So, it is not unusual for
all of the licensed vaccines to show this kind of
variability anong manufactured |ots.

Yes?

DR. FERRIERI: Dr. Apicella.

DR API CELLA: This is for Bob Daum

Bob, is there any information about the relative
| evel of antibody as a function of eradication of the
carrier state?

DR FERRIERI: Please, turn off the slides.

Dr. Daum

DR. DAUM | think the easy, sinple answer is
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"no." | think we don't understand how the eradication
mechanismreally works. There are many experts on this in
the room | wll just offer very quickly ny own ideas. |
t hi nk that conjugate vaccines produce such high | evels of
lgG that it is likely that this antibody gets into the
secretions where the organismlikes to attach and thereby
bl ocks carriage. But that is nothing nore than specul ation
and we don't have the information that we need to really
answer your question well.

DR. FERRIERI: Dr. G eenberg.

DR. GREENBERG It seens to nme we know that there
is variability in basic vaccination and it seens that there
is a reproducible interference. The critical question,
which | don't know the answer to is if you took a | ow | evel
response at the 1 mcrogramlevel and added interference on
top of that, would you ever drop bel ow the biol ogy that you
want? And is there any way that we woul d know t hat doesn't
happen?

| haven't been given information to figure that
out .

DR FERRIERI: O her comments on this point?

Dr. Sics.

DR. SICs: | think that the comments on the
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variability of the response are certainly relevant to the
H b conjugate. | think we shouldn't forget that according
to the last publication | saw from CDC, that 98 percent of
the H b b vacci ne has di sappeared fromthe United States
with the antibody titers that we are showing up there for
the licensed products that are being used.

That is a pretty good success story. | also
think that we are focusing on one specific conparison in
all the data that we have showed you on the H b responses.
You are conparing an 85 percent greater than 1 to a 100
percent greater than 1 and interpreting that as
suppression. Wen you have a variabl e response, | am not
sure that that really neans suppression. And we have no
ot her evidence that when you put it in TriHBit there is a
suppression of the PRP response. That is the only single
pi ece of data that suggests there m ght be. Even in
another trial, where we did another random zed popul ati on
and | ooked at it, it was not seen.

Thi s conbination vaccine is not a liquid product.
It is a reconstituted product and it is given imediately
after mxing. The problens of fornulation are not the sane
as they are when you make a fully liquid product. All of

the trials that I know about where suppression has been
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seen significance -- real suppression of PRP responses,
t hey have been liquid products, not with reconstituted
product s.

DR. FERRIERI: Thank you, Dr. Sics.

Coul d we refocus the question, though? W are
addressing are the data sufficient to conclude that the
i mune response i s not conprom sed by the conbination with
Tri pedi a.

Carl .

DR. FRASCH: One comment. W were al so concerned
about whether or not there would be variability. So, what
we did was since the study was done in four different study
sites, we | ooked at each study site independently; that is,
we | ooked at -- for the nonent we said there were four
i ndependent studies. The nunbers in those sites were about
50 per for the conbined and 15 to 20 per for the separate.

We got ranges of seroconversion to 1 m crogram of
87 percent, 86 percent, 90 percent and 80 percent. It
seened that one of the study sites was | ower consistently
than the other three study sites. For what reason, we
don't know.

DR. FERRIERI: Are we ready to address the

gquestion?
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Dr. Eickhoff.

DR EICKHOFF: As a non-pediatrician in this
group, | would like the sponsor to address specifically
what is nmeant by reconstituted vacci nes as opposed to
[iquid product. Does "reconstitution” nmean m xed at the
time of adm nistration?

DR SICS: That is correct. Wat is supplied to
the pediatrician is ActH B, which is a |yophilized product.
And Tripedia or right now a whole cell DIP, which is a
[iquid product that is used to dissolve the |yophilized
powder of ActHI B, it is mxed and injected into the patient
at that tinme. It is not stored in a liquid form

DR. FERRIERI: Thanks, Dr. Sics.

O her points? | think we should nove ahead then.
W will start down here with Dr. Pol and.

DR. FLEM NG Comment .

DR, FERRIERI: Yes, Tom

DR. FLEM NG | wanted to allow the clinica
di scussion relative to the issue of what is the proper
nmeasure before -- could | have Slide 27 one last tine --
before making a statistical interpretation.

DR. FERRIERI: People at the table can turn --

DR FLEM NG And it is also on your table on
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page --

DR FERRIERI: -- turnto it, please --

DR FLEM NG On slide, page 27.

PARTI CI PANT: While they are bringing up the
slide, I would like to nake one comment that m ght have

sone relevance and it ties in to what Bob Daum nenti oned
earlier. And that is we previously devel oped anot her

conj ugat e vacci ne, Prohibid(?), PRPD, which was never
licensed for infants in the U S., but it was |licensed for
infants in Germany and it was the only vaccine used in
Germany during the period of time when Haenophil us di sease
was reduced dramatically and al nost elimnated. That was a
vacci ne that provided a GMI' of sonewhere in the range of
0.5 for QM.

So, | think those kind of factors are inportant
in the consideration as well.

DR. FERRIERI: Tom would you like to --

DR FLEM NG Sure. A brief summary.

If we ook at that as our attention was called to
earlier, the far right hand colum, then if we are, in
fact, still at least substantially | ooking at the percent
of people that achieve a level 1, we certainly do see in

the historical experience sone considerable variability in
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those estimates in separate, running from?75 to 97 percent.
The data in the 01 study and the 08 study are not
inconsistent wwth this type of variability. W are
estimating a hundred percent and we are estimating 77.8
per cent .

So, in that sense, these two random zed
conparative trials are not out of line wth the historical
experience and in both cases, both in the historical
experience and in the random zed trials, if you look in the
aggregate, you are getting an estinmate of about 90 percent
of people with separate admnistration will achieve a |evel
of 1; 90 percent fromthe historical experience and 90
percent by averaging the hundred and the 77.8.

If we |ook at the two random zed trials, what we
see -- and as one of ny colleagues earlier noted -- and if
we do so with proper adjustnent for sanple sizes, what we
see is 90 percent in the two trials versus 80 percent in
the two trials, one study showing a difference of about 15
percent and the other one showing a difference of about 3
1/ 2 percent and those two together were a difference of
about 10.

Now, that is the point estimate. The confidence

intervals, which we weren't presented, would show
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approximately that the |level of patients or participants
that woul d achieve this level 1, it is estimated to be 10
percent less and could be at a lower |imt of the
confidence interval, 15 to 20 percent |less. So, we would
be | ooking at 90 percent achieving this level with
separate. W are estinmating 80 and the lower |imt of the
confidence interval could allowthat to be as low as 70 to
75 percent.

So, that is where statistics takes us on this
issue. So, then the question is that we are being asked to
address if we address it in ternms of achieving a level of 1
is a reduction or is an increase from-- a reduction -- it
is a reduction from90 percent to roughly 70 to 75 percent
achieving this level, a difference that is clinically
rel evant because we can't rule that out with the data.

DR FERRIERI: | think that is exactly where we
are and sone of the pediatricians who deal with this issue
at the table mght want to address that. |Is that
acceptable or not to you?

DR. EDWARDS: Well, | think that early on M chael
Decker(?) and | did a study, which is up there, that
conpared the four vaccines, PRPD, as well, and there

certainly was a difference in the i mune response to the
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vari ous vacci nes, which we showed. But, in general, all of
the titers were quite low and we were achieving levels with
1 percent greater than 1 in the 80 percent range. So, |
personal |y am not unconfortable with the nunbers that we
are seeing wth the conbi ned product, given the variability
in studies that | have personally done nyself that have,
obvi ously, gone on to -- these vaccines have gone on to be
Iicensed and shown to be highly effective.

DR. FERRIERI: Dr. d ode, how do you react to
this?

Could we have the lights up a bit, please?

DR. GLODE: M concerns really just go back to
the issue of the range of interference that m ght be noted.
So, what | see is two studies here wwth two different |ots.
One shows statistically significant interference by al
measur enents, which may not -- which, again, we can argue
may not be clinically significant and the other one didn't,
al t hough it showed | ower responses, if you will.

So, ny concern relates to whether there has been
enough sanpling, since we don't know the nechanism of the
range of interference.

DR. FERRIERI: Dr. Breinman.

DR. BREI MAN: One al so potential hooker, 1 think,
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in ternms of doing the kind of off-the-cuff analysis that
Tomjust did is that | assume that there can be assay-to-
assay variability as well. It is nentioned in the
conclusion slide on Slide 32. Do we know how nuch assay-
to-assay variability is expected in -- you know, in one
case, we are conparing paired specinens that are run
presumably blinded and so forth and maki ng that kind of
conpari son

In the other case, we are | ooking at a nunber of
different tests done in different |aboratories or different
times and may very well account for substantial
variability. So, | don't know what is known about the |ab
test variability itself.

DR FERRIERI: Well, there is a trenendous anount
t hat has been done on it. Dr. Frasch, would you or one of
your colleagues |like to comment on that?

DR. FRASCH | think nost of these assays were
done with a standardi zed radi ol munoassay. | think Dr.
Edwar ds havi ng actually done these assays could comment on
t hat .

DR. EDWARDS: | think you are the guru, Carl.

DR. FRASCH  You have done the assays.

DR. EDWARDS: Well, the conpany did the assays
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here as well, though.

DR. FRASCH: | think his point is -- | nean,
Rob's comment is exactly right. Wen we are trying to | ook
at the historical record, yes, these assays were done at
different tine intervals, different populations. | think
we do have to | ook at these values in the historica
perspective. Oherwi se, we would | ose what the neaning is
al so.

DR. FERRIERI: Wul d you consider that the
variability in the assay could be as great as 10 to 15
percent, Carl?

DR FRASCH. Yes.

DR. FERRIERI: Wuld that be the best ball park
figure we mght conme up with then under the best
ci rcunst ances when done neticulously -- | have done a | ot
of FARS(?) and | would have to conclude that that is
probably for other antigens --

DR. FRASCH Well, we have been doing ELISA
assays and we were accepting an intra-| aboratory
coefficient of variation of plus or m nus 20 percent as
bei ng quite good.

DR FERRIERI: So, with that information, what is

your reaction, Dr. Breiman?
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DR. BREIMAN. | think it is apples and oranges
really then. | think the type of conparison that was done
in a paired way, you know, in the sanme |aboratory | ooking
at those that -- you know, sera from people that had
conbi ned versus individual, separate, | think, is very
different. | don't know if you can draw the concl usion
that the kind of variability that was seen on that -- you
know, on the slide of the nmultiple studies necessarily
reassures you that you are not seeing an inportant --
potentially inmportant, that not being established yet --
reduction as a result of, you know, a conbination approach.

DR. FLEM NG That would nmean -- if | interpret
what you are saying, you would put particular enphasis on
t hose careful conparisons fromrandom zed assessnents that
are -- and we have two.

DR. BREI MAN:  Yes.

DR FERRIERI: Oher points?

Dr. Hewett.

DR. HEWLETT: In addition to the issue of
bi ol ogi cal rel evance and whet her the decrease is enough to
be significant in ternms of protection, the other way, |
think, that it is useful to look at this is if we

acknow edge the fact that the interference phenonenon does
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occur, and | think that there are enough studies that
denonstrate that, at |east one of these studies indicates
that this particul ar product doesn't have that problem and
t he ot her studies suggest that it may.

Is that a result of changes in this vaccine
relative to the others; that is, that are adequately
reproduci ble? Dr. Sics suggested that there are sone
differences that they think may be contributing to the fact
that there are differences here fromthe previous studies.
| s that phenonenon -- are we satisfied that it is
reproduci bl e enough that it will be present in all of the
products that are nmade by this fornulation in the future?
Do we know enough about it to conclude that?

DR FERRIERI: Dr. Karzon.

DR. KARZON: This takes into account sone things,
whi ch assuaged ne. One is the history of this nunber of
1.0. It is arbitrary. W don't know that nunber. W
chose it, | suppose, largely because we could attain it and
it worked. It has no other origin base. So that now when
we say we want 90 percent at that nunber of 80 percent, we
are dropping dowmn to that now, again, that is arbitrary.

We don't know what protects.

And | amw lling to accept that because it has no
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ot her landmark which is better upon which we can base this.
When | see nunbers down in the 80, | -- it bothers ne
because it isn't that 90 that | think -- that | renmenber
some of us wanted to attain

The other thing that assuages ne is the natural
hi story of the disease. Historically, it has been a
di sease of young children, not just children, and the
anti body was acquired very early. Adult disease was al nost
a reportable disease in the literature. | think we have a
long termproject to make certain that this is a controlled
di sease.

We are also helped by the fact that we can get
rid of the organi smon the nucosa, which we can't do very
easily with sone other agents that go on into adult life.
| am al so bothered by the | ack of consistency of the tests,
t he assays thenselves and | wonder if we can't clear this
up.

The other variable in the vaccines with different
manuf acturers now use entirely different starting points,
different carriers, for exanple, which could be very
inmportant in this business of drop in titer.

Saying all that, | vote "yes."

DR. FERRIERI: You vote "yes" that the data are
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sufficient to conclude that the imune response i s not

conpr om sed.

Dr. Eickhoff.

DR. El CKHOFF: Are we voting?

DR FERRIERI: W are voting.

DR. FLEM NG Can | ask for a clarification

before we --

DR, FERRI ERI : Yes.

DR. FLEM NG Quick clarification. |Is the
absence of know edge then justifying the concl usion of
equi val ence because what | thought, David, you were saying
was -- and | understand this -- we can't say we know 1 --
reaching a level of 1 is synonynous with protection.
| deal |y, we should be | ooking to see whether or not we see
a reduction in protection directly by | ooking at infection
as the endpoint, but we are arguing that we are going to
rely on a surrogate instead.

Far be it fromne to be an advocate of using
surrogates, but if we, in fact, acknow edge that we are not
going to do a study to |ook at the actual endpoint of
infection, we are going to use a surrogate, then we are
relying on our ability to establish equival ence on that

surrogate and if we challenge the rel evance of that
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surrogate, does that nean that we can readily concl ude
equi val ence?

| am having trouble with that.

DR. KARZON: | have the sane trouble but | nust
tell myself that when | vote with a 90 percent |evel being
satisfactory, that | don't know those answers either.

DR. FLEM NG So, what do we need to see
scientifically to be confident about the issue of
equi val ence?

DR. KARZON: That is tough. You are asking the
design of a public health and | aboratory foll ow up, which
mght clarify this in the future. One approach, of course,
is to look at the products thenselves. OW is a different
beast than tetanus as a carrier and what are the
inplications of that in terns of immunogenicity and
survival of the antibody and what are the differences in
the possibility of some kind of an interaction with each of
them which is different when another product is added to
it? These are questions that | think could be addressed by
extensive studies of children, which | visualize as being
extraordinarily difficult.

Keepi ng your ear to the ground on breakthroughs,

as Kathy has reported, if one occurs, others can. And it
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woul d be nice to have known what a titer is before, but
t hese kinds of studies are extraordinarily difficult to do.

Then reappearance of the flora, appearance of
adult cases, | think surveys of |ooking for |ongevity would
be a good idea. One of the values of having a higher titer
rather than a lower titer clearly is it is going to |ast
| onger and that is reassuring. Froma public health point
of view, it is wser.

So, | think followup of various sorts m ght be
instituted and sonme work in the |aboratory is needed.

DR. FERRIERI: Dr. Edwards.

DR. EDWARDS: | think that perhaps we are al
fond of our own data. So, | nust acknow edge that, but in
our study where we conpared the four vaccines, the PRP OW
vacci ne, which is supposed to be given as two doses, we
actually used a three dose schedule so that we woul d have
it conparable and our percent that achieved greater than 1
after three doses of OMP was 55 and that is a |licensed
vacci ne.

DR FERRIERI: Dr. Sics, do you have sonet hi ng
you wi sh to say?

DR. SICS: Yes, please.

In regard to the PRP assay, a nunber of years ago
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when people first started working on the H b conjugates,
there was a conparative study done with the manufacturers,
CDC and with FDA and also wth a central |ab, which was
used to run a lot of the assays. | nean, the conparison of
our assay with the FDA assay and with other assays is in
the literature and they were actually not so bad at that
time. They were pretty good.

| don't know that we can -- | wouldn't want to
say that the variability you are seeing is due to the
assays. Part of it may be, but | think it is also partly
t he conjugate.

The other thing, the point that | was neking, |
would i ke to rephrase it in regard to reconstitution
versus liquid. | amnot suggesting that if everybody goes
to reconstitution, they will solve all their problens. |
am saying that this is a different vaccine. It has
di fferent pertussis conmponents. It has different DNT(?),
different formulation than the other vacci nes.

The damagi ng data for suppression of H b
responses cone from vaccines, which are not |ike the one
under consideration today. That is a big job to
extrapol ate that we should have a probl em because others

have it. Their pertussis conponents are manufactured
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differently. They are inactivated differently. They are
formul ated differently. They have different Ts. They have
different Ds. They have different alum They have
di fferent preservatives.

Al'l of those are factors and to nake the
extrapol ati on because soneone el se saw 90 percent
suppression, that we mght also, is a very big junp and |
think not scientifically founded.

DR. FERRIERI: Dr. C enents-Mnn.

DR. CLEMENTS-MANN: | guess in the real world
right now the kids are getting these vaccines delivered in
two shots, which at |least fromthe pediatricians I know is
creating sone problens and probably | eading to fewer
children getting all the vaccines.

In the real world, sone of these kids are getting
di fferent conpanies' vaccines as the two conponents. So
that we nmay be actually in the real world conparing a
vacci ne that does induce about 55 percent of the kids to
devel op an anti body of greater than 1, plus a very
effective, as they all are, seemto be, acellular conbined
vacci nes.

| guess | would like to keep a public health

perspective on this. |If we could nmake the | eap to conbi ned
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vacci nes and achi eve a higher immnization rate, 1in the
long run, that nmay have a better effect in ternms of herd
immunity and elimnating sone of these pathogens.

DR. FERRIERI: Dr. Apicella.

DR. API CELLA: Can | ask a question about Slide
26? 1s Slide 26, the products in this in the separate
conponent are all the Connaught products and the only
di fference between the vaccine that was given in the
separate and the conbined is that the separate was |iquid;
wher eas, the conbined was a reconstituted vacci ne?

DR. VIDOR In the separate groups, infants
received Tripedia in one armand ActH B at the other arm

DR. API CELLA: Right.

DR. VIDOR In the conbined group, they received
the same lots of Tripedia used to reconstitute the sane | ot
of Act HI B.

DR. SICS: [Comment off m crophone. ]

DR. FERRIERI: Dr. Karzon, you had your hand up a
little bit ago, a nonent ago. Do you wi sh to say anything
nore? | don't want anyone to feel suppressed here at the
table. We will do this as thoroughly as we can, whether or
not you get lunch or not.

DR. KARZON: | think it is very possible that ten
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years fromnow this group or its successors to us wll be
wonderi ng about sporadic outbreaks of this disease. By
t hen, perhaps, the | aboratory people and the people who
under st and adj uvant responses and i mrune responses W ||
have sone nore answers for us, so we can nake a better
vacci ne.

But right now, it is one of the best vaccines
t hat we have.

DR FERRIERI: Dr. Apicella and then Dr. d ode.

DR, APICELLA: | ama little confused by the
di scussi on because there were actually two questions that
peopl e are responding to. One is whether or not there is a
clinical -- going to be a clinical significance if this
vacci ne were used and clearly the data suggest that that
woul dn't occur.

The question as it is witten, though, is it
sufficient to conclude that the imune response to PRP is
not conprom sed by the conbination, the i mmune response?

DR. FERRIERI: How do you feel about this precise
gquestion?

DR. APICELLA: | do not believe that we can
answer that question, given the data we have. It is right

now conflicted. | would agree with the other conversation
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t hat probably this vaccine woul d provide the biologic
response we want to have for protection, but it doesn't
answer this question.

DR. FERRIERI: Thank you, Mke. That is exactly
what we are grappling with. | don't knowif Dr. Frasch
woul d agree with us or not, but we have a dichotony going
on here in terns of the responses from many nenbers of the
tabl e.

Dr. dode, did you want to anplify that?

DR. GLODE: | just wondered if there was even
anyone here perhaps from CDC that could conme in on the
i ssue that Dr. Edwards brought up and that is of the cases
that are now reported, 500 or sonething, that are occurring
-- | just wondered, the intensity of the efforts to
determ ne the vaccine status of each of those cases, so
that if there were 50 vaccine failures this year and 150
vaccine failures next year in the 500 cases and that was
due to interference, let's say, with licensure of a
conbi ned vacci ne, do we have the ability to know that?

| just didn't know if those 500 cases are tracked
with regard to vaccine that were adm nistered and all that
and it is possible to keep track of that.

DR FERRIERI: Dr. Breiman, would you like to
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tackl e that?

DR. BREIMAN: Well, | don't knowif | know the
entire answer to the question. Caire, who has just cone
in, may have the answer or have a different perspective on
the answer, but | know that within the ten popul ati on-based
surveillance sites in the United States, which are quite
| arge, there is an active attenpt to determ ne vaccination
status, but | don't actually -- | personally don't know the
i nformati on about other cases from other |ocations.

DR FERRIERI: Dr. Broonme, do you wi sh to comment
on that? Cone up here to the table, Caire, and you can
use the m crophone next to Nancy.

DR. BROOME: Rob is correct that the active
surveillance has the best information about both -- not
only the vaccine status, but insuring that these are
serotype B isolates. One of the problenms with the sort of
generic reports of Haenophilus influenzae is that we only
get serotype information on, you know, around a half. So,
it is not -- those reports are not a good way of nonitoring
what is going on. However, this is a priority disease for
the i nmuni zati on program and we are intensifying follow up
on cases of Haenophilus disease, trying to obtain

i nformati on about vacci nati on st at us.
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| wish | could be definitive. W |ooked very
hard to see whether we could find any evi dence of increased
di sease when there were concerns about inmunogenicity of
anot her manufacturer's product several years ago, as you
remenber. And we could not docunent any increased di sease
due to a clear decrease in immunogenicity with certain
| ots.

But, you know, was that negative study
definitive? | think it illustrates the difficulties of
bei ng sure how easily or rapidly you could pick up a
pr obl em

DR. EDWARDS: | think fromjust having a case, as
well, that I know was a b, | wasn't even quite -- | know
that we are one of the ten states that were reported to you
and | know that that will be done, but | wasn't even quite
certain. | certainly checked the vaccine records, but |
wasn't sure who to call and, you know, did | call VEIRS(?),
did 1 call CDC, did -- you know, | felt like |I needed to do
sonething but I didn't know what | needed to do. | thought
maybe | needed to | ook at the serology in the | ab, you
know, and assess i mune response and | think that kind of
gui dance for people in the trenches that is very clearly

outlined is really needed.
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DR. BROOME: Well, active surveillance, the
name -- the whole neaning of the name is that we actually
get in touch wwth the clinical |abs and then there are
fol ks on salary in each of those sites, who do necessary
foll owup studies. So, not all of that may necessarily be
visible to a clinician, but it happens.

In general, the inmunization -- we wll
definitely be | ooking at whether we can do this better,
but - -

DR. EDWARDS: But if you want bl ood, | am going
to have to get it, you know, in terns of the patients that
are breakt hroughs and that sort of thing. So, if there are
i ssues, you know, that need to be | ooked at, other than the
i solates,| think we need to, obviously, know that.

DR. FRASCH: From the standpoint of VIERS,
failure to achieve the desired effect is a VIERS reportable
event.

DR. FERRIERI: | think we need to get back on
track here. W have teased this apart about as much as we
can go. |Is there anything el se that anyone would like to
say before we go around and take a vote?

Dr. G eenberg.

DR. GREENBERG Yes. The point of inmune
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response. |Imune response i s now being defined very
precisely as either GMI or percentage of people with -- or
are you defining that as protective i mune response? |
mean, that is a definition of inmune response and is a nore
nebul ous, but maybe a hel pful one for sone of us who are
havi ng troubl e here.

DR. FERRIERI: Dr. Frasch.
DR. FRASCH: (bviously, all we have in front of

us is the geonetric nean | evels and the percent

seroconversion to tw different levels. | think what we
need -- | think we need to ask this question in relation to
what Dr. Flemng said, is that is -- if there is a

difference, is there a clinically relevant difference?

DR. FERRIERI: GCkay. W have already heard from
Dr. Karzon. W will start again at the end with Dr.

Ei ckhoff.

DR, EICKHOFF: Well, | amgoing to be as
conflicted, as | am sure everyone el se around the table is.
You know, if the question were is this vaccine effective in
t he usual context of discussions of efficacy that we have
had in this commttee, | think I would probably -- I would
certainly nore likely than not by that 51 percent

definition say "yes." And it may even be 75 or 80 percent
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definition, yes. That is not the question we are being
asked, however, and Dr. Frasch has chosen to draw this
question nmuch nore narrowy and in a nuch nore focused way.

| amgrateful to Dr. Daumfor his comments way
back at the outset of this discussion, rem nding us that we
are not dealing here wth PRP pol ysacchari de vacci ne, but
rather with a conjugate vaccine and the depth and breadth
of i mune responses caused by that product nmay be beyond
our imagination, at least at this point in tine. And we
are |l ooking at only one basically, one of these responses;
nanmel y, the PRP anti body response.

There may be others as well and if we accept the
fact that there seens to be interference, perhaps that
interference extends beyond interference sinply with the
PRP anti body response.

So, ny answer to Question No. 4 is regrettably
"no." | amnot convinced that the evidence is sufficient
to conclude that the i mune response to PRP is not
conpr om sed.

DR. FERRIERI: Thank you, Ted.

Dr. Hewett.

DR. HEWLETT: | feel like | amin the sane

position. The answer specifically to this question, |
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think, given the data that we are | ooking at and that there
are multiple unknowns here, each of which has a variability
about it, which conmpound each other is "no." | agree with
Mary Lou, however, that if we ook at this as a nore
general question and nmake sone assunptions about the
i kelihood of protective efficacy and the utility of this
to the population in terns of greater |evel of imrunization
by virtue of fewer doses of vaccine, then ny answer woul d
be "yes.” | think this is appropriate to use.

DR. FERRIERI: Thank you

Dr. d ode.

DR. GLODE: M analysis would say that there
were, with regard to the relevant question, two studies, a
total of a 123 children, if | added right, that were given
t he separate vacci nes and 239 given conbined. The first
study, | believe, does show evidence of interference. That
i s independent of the clinical significance of it, but
scientifically, I think, it shows evidence of interference
and the second did not.

So, | feel that | don't have enough nunbers of
children and | ots of vaccine studied to understand the
magni tude of the difference that nmay be denonstrated. So,

| feel that the data are insufficient.
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DR. FERRIERI: Dr. Flem ng.

DR FLEM NG Dr. David Karzon indicated, if | am
interpreting correctly, that in his viewthe ActHIBis a
very good reginen, a very effective vaccine. Mary Lou
Cl enments pointed out that -- and | agree wwth her as well--
that it is critical to keep a public health focus here, to
| ook at what is the public health inpact of what a decision
such as this could nean, i.e., any change that we make from
what Dr. Karzon refers to as a very effective vaccine, we
need to be reasonably confident will still maintain nuch of
that benefit that we are al ready achi eving.

If we were to use what has been put forward as a
key surrogate in this setting, which is achieving a |evel
of 1, the data are suggesting that as the historical data
showed that with the separate adm nistration, you get about
90 percent. Wth the conbined, there is a reduction
estimated to be on the order of 10 percent, from90 to 80,
where confidence intervals don't allow us to rule out that
there could be as nmuch as a 15 to 20 percent reduction.
However, this endpoint, as we have heard, this surrogate
may not, in fact, probably likely is not a fully adequate
surrogate to really capture the essence of what |evel of

protection we are achi eving.
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But then if we step back fromthis, the question
is then what is the scientific basis upon which we are
going to draw our conclusions. There certainly is evidence
of sone interference. VWat | amstill very uncl ear about
is what level of interference would we have -- would we
have had to have seen in order to say that is not
accept abl e.

And it seens to nme in conclusion then, just to go
back to Mary Lou Cenents' earlier coment, the issue of
i kely increase and use of a vaccine is inportant but it is
still sonmewhat specul ative as to what that would be. And,
again, | amleft with very relevant considerations being
put on the table, but in the absence of clear information
upon which to make a reasoned deci sion or reasoned judgnent
-- so, it is on the basis of that |ack of clear information
that | have no alternative but to not be able to say that
the data are sufficient to conclude that the imune
response i s not conprom sed.

| don't have the scientific basis upon which to
draw t hat concl usi on.

DR. FERRIERI: Thank you, Tom | think that you
can gather fromeveryone else's remarks that we are also in

a nuddy situation.
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Dr. Villalta.

DR VILLALTA: | agree with Dr. Flemng really
but, nonetheless, | also balanced both points. W have a
variation here from70 to 90 percent response to this
pol ysacchari de and anot her variation from60 to 90 percent.
We don't know the nechani sns that caused this particul ar
variation. W don't knowif this a different response of
infants or whether or not it is in the parallel of the
vacci ne.

| was worried if really there is a suppression.
| f the response to this Haenophilus b pol ysaccharides is
opposed, but | really don't have any certainty to say
whet her or not the variation is going to affect the
efficacy of this particular vaccine, but on the other hand,
| am consistent wwth what was nentioned really that this is
up to a new technol ogy, up to the new strategies, to al ways
recommend that these vaccines m ght serve the m ssion of
the public for this tine.

DR. FERRIERI: Thank you

Ms. Cole.

M5. COLE: This is really hard for ne. | want to
see a real good, good conbination vaccine out there because

there woul d be a greater nunber of immunizations, but at
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the sanme tine, we don't know what a conprom se coul d be
accept abl e, you know, what anount, how far can it go. So,
| amgoing to have to say "no" as far as the question goes
as witten.

DR. FERRIERI: Dr. Apicella.

DR APICELLA: It has all been said. | am not
going to repeat it. | would say "no."

DR. FERRIERI: Dr. G eenberg.

DR. GREENBERG | amgoing to say "no," but |
think I amsaying "no" to a clinically insignificant
problemas it is posed. So, | personally, based on the
hi storical record -- now, this is not ny field, but |ooking
at the historical record, | would say that the clinical
significance of ny saying "no" is mnimal. | think this
vaccine is perfectly acceptable clinically. So, | don't
know how staff uses this decision. The way it is
formul ated, the answer is "no," but | really think -- the
ot her part of your question, what is clinically relevant,
is really what we are all about here, not sone fine point
of statistics.

| haven't heard all the data, but from what has
been presented, this vaccine, the reconstituted vacci ne,

| ooks like it will be clinically useful.
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DR FERRIERI: Dr. d enents-Mnn.

DR. CLEMENTS-MANN:  Yes. | would like to give ny
response in light of what | thought | interpreted Car
saying and that is is there data for the imune response to
Haenophi l us i nfl uenzae sufficient to conclude that a
clinically significant imune response to PRP is not
conprom sed and | think, you know, that there is
conparability in ternms of the percentage of children who
achi eved seroconversion, that there is sone difference,
albeit, | think, insignificantly clinical difference in
terms of their achieving the level of 1 mcrogram per ni.
The GMIs achieved are |less but they are wthin the range of
what has been found to be acceptable for |icensure of the
separ at e products.

So, | would like to vote that they are "yes" to
concl ude that the i mmune responses are of no -- they are
different but not of clinically significant difference.

DR. FERRIERI: Thank you

Dr. Pol and.

DR. POLAND: The question is a narrow and focused
one, but the data is not. | guess | feel that there is
evi dence to suggest that the imune response is

conprom sed. The question is is that clinically rel evant?
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That is a testable hypothesis, albeit, maybe not in the
United States, but it is possible. W have also heard a
| ot about variability in response. | amalso confident
that that variability can be quantitated and we can
determ ne whether that variability is significantly greater
in a conbined versus separate adm ni strati on schedul e.

So, taking the narrow question then, | vote "no."

DR FERRIERI: | vote "no" also but | would |ike
to summari ze how | perceive the commttee's responses, Dr.
Frasch. There is a |level of disconfort about interpreting
the differences seen. There are concerns about the
i nadequacy of nunbers in the trials that led to the data
that we saw. We see a mxture of lots making it difficult
for us to truly interpret the scientific data.

On the other hand, there is great concern in
trying to reconcile these problens and to respond to the
public health need for conbined vaccinations. So, | wll
take the prerogative of directing you and the Agency to
reexamne all of this with the sponsor to see whether or
not you can respond to all of the concerns that have been
articul ated over the past hour and a half or nore on the
vacci ne.

| f you have any further comment, fine. But I
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think that the transcript of our deliberations when read
will give you the direction that you need.

DR. BREIMAN. |If | could just say that | think
that to sone degree what the commttee has been considering
today, the data that were presented were really not what
ultimately the commttee needed to consider the real issue,
which is what is clinically relevant. And it m ght be
hel pful to summarize al so what the questions are that need
to be answered in order to best assess that. | think
peopl e have hi ghlighted a nunber of things, including, you
know, what |evel of variability there is in the assays, but
also | think probably nore inportantly | think we need to
have nore of a sense of how antibody levels correlate with
carriage, wth disease.

You know, as been said, | nean, having additional
data on failures, you know, vaccine failures would be
useful and we actually didn't hear anything at all about
duration of antibodies. You know, | think that that also
woul d be inportant in having some way to | ook at how --
whet her or not there is a difference in the primability, if
you will, of the cells. Are they nore or less likely to
respond appropriately, given, you know, a chall enge.

You know, to sone degree, a |ot of those data may
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already be there. | nean, Dr. Sics presented, | think,
sone interesting data just off the cuff about the conpany's
own product in Germany and how | evel s of anti body
correlated wth reduction of disease and those |evels of
anti body were markedly | ess than what we usually consider.

So, | think it -- in a way the question is
different than what we initially examned and it m ght be
useful to, you know, have a good sense of what kind of data
you now need in order to best assess these questions.

DR. FERRIERI: Thank you, Dr. Breinman.

DR. FRASCH: If | could sort of -- what I
under stand you have said is that you have not been able to
say that there was not an interference, but that the data
that you have actually seen, the differences were probably
not clinically relevant or inportant.

DR FERRIERI: Well, sonme nenbers of the
commttee said that, Carl, but not everyone. So,
woul dn't take that away as the strongest nessage. W don't
know whet her the differences would be relevant. There are
guesses by sonme nenbers of the commttee that they may not
be and there is an inclination to think they probably are
not. But we don't have a firmgrasp of that.

This is not easy and if we seemto be non-
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decisive today, | don't feel that it is because of our |ack
of trying. W have really tried very hard, everyone, and |
t hi nk the Agency and the sponsors have done a great job in
trying to open up the issues for us. | think that maybe
six months fromnow and a year fromnow, we won't have nore
to guide us, Dr. Breiman, and sone of the issues you have
brought up have been tackled here over the past several
years w t hout having an answer. So, we have gone around
and around on what is a protective |level and so on and so
forth.

Carl, | think tinme nust be considered here. W
are convening again this afternoon at 1:30 sharp. W wl|
be starting half an hour |ate, so people can get refreshed
and have a bite to eat for the next session.

Thank you all very nuch.

[ Wher eupon, at 12:50 p.m, the neeting was
recessed, to reconvene at 1:30 p.m the sanme afternoon,

Thur sday, June 5, 1997.]
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AETERNOON SESSLON [1:30 p.m]
DR. FERRIERI: Good afternoon, everyone. |If you
coul d pl ease have a seat so that we can start the second
session. This is an open session on adult pertussis. It
is sort of an ongoing thene of the day, as you well know.
| think we are all energized by our break so that
we can put our very best talents to this subject and do
justice to the sponsor, as well as to CBER
W will start wwth Dr. Burns, Dr. Drusilla Burns
fromthe FDA CBER, who will introduce the subject and then
nove the program al ong.
Agenda Item: Introduction
DR. BURNS: This afternoon we are going to
consi der what kind of data we need to support the efficacy
of adult pertussis vaccines. For nmany years now, pertussis
vacci nes have only been given to children up to seven years
of age. The reason for this is probably several fold.
First of all, the disease in adults, until recently, was
t hought to be a rare occurrence and when it did occur, the
di sease was thought to be relatively benign.
Al'so, until recently, the only vaccine that we
had to give was the whole cell vaccine, which was

associated with sone | ocal and system c reactions. And,
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therefore, the risk of pertussis vaccinations in adults was
t hought to outwei gh any benefit that they may gain.

However, with the recent devel opnent of the safer
acel lular pertussis vaccines and with increasing
recognition of adult pertussis, the nmedical conmunity is
now reconsidering the use of adult pertussis vaccines.

The di scussion today will be generic. W are not
going to consider a particular vaccine, but we are posing
t he questions concerning what kind of data we need to
pertain to all applications that we m ght get in the
future. What we thought we would do today is before we
begin -- before the conmttee begins the discussion of the
questions that | will pose after the break is to give
everybody a little bit of background about pertussis in
adul t s.

W will start wwth a talk by Karen Farizo, who
wi |l talk about the epidem ol ogy of pertussis, including
pertussis in adults. She will touch on the type of disease
that adults get and also will touch on what little is known
about transm ssion of pertussis fromadults to very young
chi | dren.

Then | wll review the data on the efficacy of

acel lul ar pertussis vaccines in infants, in case any of you
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have m ssed the | ast eight neetings that we have had, and
after that, Wendy Keitel will show sone data that she --
sone i mmunogenicity data, where she exam ned acel |l ul ar
pertussis vaccines in adults.

W w il then have the break and then several
manuf acturers have requested to speak, to show sone data
that they have that pertains to this subject.

Finally, then, we will get into the questions.

So, we will start with Karen Farizo, who is from
t he FDA.

DR FERRIERI: An interruption for an urgent
announcenent Ms. Cherry will make.

MS. CHERRY: |Is there a Dr. Marcel Solard(?)? |
have a nessage for you

PARTI Cl PANT: He just went back to the office.

M5. CHERRY: Ckay. Thank you.

Agenda Item: Epidemiology of Pertussis in Adults

DR. FARI ZO As you have heard fromDrusilla, the
purpose of ny presentation is to review what is currently
known about the public health burden due to pertussis in
adol escents and adults in the United States.

| will begin with a review of recent trends in

the National Surveillance Data and then | will present sonme
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of the major findings of relevant epi dem ol ogi cal and
serol ogi cal studies of pertussis, discuss the spectrum of
di sease due to pertussis in adol escents and adults and the
rol e of adol escents and adults in the transm ssion of
pertussis to infants.

Because of tinme constraints, | will only be able
to highlight the major points and common thenes in the
literature, using data from published representative
studi es.

In the pre-vaccine era, pertussis was the nmgjor
cause of nmorbidity in the United States. Then follow ng
the introduction and w despread use of whole cell pertussis
vaccines in the md to late 1940s, the incidence of
pertussis declined dramatically, initiating a trend that
continued for nearly 30 years.

Al t hough the annual incidence of pertussis had
been reduced by 99 percent by 1970, rates began to
stabilize over the next decade. During the 1980s, as best
shown in the insert, the annual nunber of reported
pertussis cases began to increase, a trend, which has
continued thus far in the 1990s.

Now, al though the recent peaks are consistent

with the previously observed three to four periodicity in
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pertussis incidents, it is clear that the nunber of
reported cases has steadily increased. This increase
likely reflects to sonme extent increased recognition and
awar eness of pertussis and increased diagnostic efforts.

However, the general consensus anong public
health officials has been at |east sone of this apparent
trend likely represents a true increase in disease.

Now, in evaluating this increase, it is useful to
exam ne age-specific incidence data, which are shown on
this slide for the years 1980 through 1996. And it becones
apparent that the increase in incidence of reported
pertussis has been nost pronounced in adol escents and
adults, as shown by the blue Iine, the pink and the white
line at the bottom conpared to the relatively flatter
curves at the top of the graph for infants and young
chi | dren.

Now, underreporting in general is a well-
recogni zed limtation of the National Surveillance Data and
reported cases disproportionately consist of clinically
obvi ous cl assic and severe cases, which tend to occur nore
frequently in infants and unvacci nated young chil dren.

Thus, the conpl eteness of reporting is thought to be | owest

anong adol escents and adul ts.
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Nevertheless, it is well-recognized that the risk
for significant pertussis illness remains highest anong
infants, as reflected in these data. On average, infants
have accounted for approxi mately 40 percent of all reported
cases in the past several years in the U S And of infants
wWth reported pertussis, approximately 80 percent were
younger than six nonths of age. Thus, many infants with
pertussis are too young to have been fully protected with
three doses of pertussis vaccine and to prevent disease in
these infants, additional strategies, such as booster
vacci nati on of adol escents and adults, as well as earlier
vacci nation of infants, have been proposed.

Neverthel ess, in recent years, nearly half of
i nfants and preschool -aged chil dren, who were old enough to
have received three doses of pertussis vacci ne, were under-
vacci nated. Thus, tinmely vaccination of infants and
children remains an inportant focus of primary prevention
efforts.

Now, returning to pertussis in ol der age groups,
in addition to the National Surveillance Data, there are
several other |ines of evidence, which indicate that the
burden of pertussis in adol escents and adults may be

consi derably greater than previously appreciated. Over the
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years, pertussis rarely has been docunented in the U S as
a cause of |arge outbreaks of cough illness anong
adol escents or adults.

In the 1980s and 1990s, there have been reports
of outbreaks of pertussis in which a |arge proportion of
cases were in previously vaccinated adol escents, who al so
had relatively high attack rates. One of these was a
community outbreak in three counties in Wsconsin in 1985,
in which approxi mately one-third of 161 culture positive
cases were in adol escents, who had the second hi ghest
attack rate after infants.

O her pertussis outbreaks have occurred in school
settings, including a small outbreak in classroomin
M ssouri in 1991 and several school outbreaks in
Massachusetts, where surveillance efforts have included
i ncreased investigation of outbreaks of cough illnesses in
school s.

One of these involved 218 students in a mddle
school and a high school and in that outbreak nost of the
cases were diagnosed only on clinical grounds w thout
| aboratory confirmation. Thus, the contributing role for
other respiratory agents could not be excluded. However,

this investigation suggested that pertussis may cause | arge
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out br eaks anong adol escent s.

Now, because of the problens with the
conventional nethods for diagnosing pertussis, nanely, the
| ow sensitivity of culture and the variable sensitivity and
specificity for direct fluorescent antibody staining or DFA
stai ni ng of nasopharyngeal secretions, there has been nuch
interest in the use of serological diagnosis of pertussis
to better estimate the burden of disease in adol escents and
adul t s.

In several of the slides to follow, I wll be
presenting data fromstudies in which serol ogi c nethods for
detecting Bordetella pertussis infections were used. And |
won't have tine to present the nethods for each study in
great detail and certainly an evaluation of the serol ogical
assays used in these studies is beyond the scope of this
presentation. However, in reviewng these data it is
inportant to keep in mnd that the accurate serodi agnosis
of pertussis in adolescents and adults is conplex in that
assays, nethods and definitions have varied anong studies.

Wiile there is general agreenent that
denonstration of a significant change in antibody |level to
pertussis toxin is a reliable nmeans of diagnosing

pertussis, further evaluation of the specificity of sone of
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t he other assays for other antibodies and of the use of
si ngl e serum speci nens i s needed.

So, with that in mnd, we will turn to sone of
t he data.

The Massachusetts Departnment of Public Health
provides a free diagnostic service for pertussis to
physi ci ans and the hospitals statewide. This service has
i ncluded culture and DFA staining of nasopharyngeal
secretions.

Then in 1987, the Massachusetts state | aboratory
initiated serologic diagnosis of pertussis, using a single
serum anti-pertussis toxin 1gG ELISA in persons 11 years of
age and older. During the four year period, 1988 through
1991, the addition of this serologic criterion increased
the incidence of reported pertussis in this age group
approximately fourfold, from3 to 12.9 per hundred thousand
i n adol escents and from .16 to .56 per hundred thousand in
adul t s.

There have al so been several prospective case
series in the US in which adults presenting to a health
care facility with persistent cough were eval uated for
pertussis by both bacteriologic and serologic nethods. In

these studies the reported preval ence of Bordetella
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pertussis infection anong adults with persistent cough
ranged from 12 percent to 26 percent. And although paired
sera were collected on sone patients in three of these
studies, in nost instances the serol ogic diagnosis was nade
on the basis of a single serum specinen in which the
anti body |l evel to one or nore specified antigens was
significantly el evated above | evels obtained for a control
group.

Now, using the data fromthe study in the HMO
whi ch was conducted in San Francisco in which single serum
anti-pertussis toxin antibodi es were used, the authors
estimated that the annual incidence of adult pertussis in
the patient popul ation was actually several hundred fold
hi gher than that which is reported at the |ocal or national
| evel .

And as sone of you have heard this norning,
results generally consistent with these al so have been
obtained froma study in an HMO in M nneapolis, where
adol escents and adults with cough are bei ng eval uat ed.
Taken together, these studies not only denonstrated the | ow
sensitivity of culture for the diagnosis of pertussis in
this age group, but also suggested that pertussis may be a

nore conmmon cause of persisting cough anong adults than
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previ ously appreci at ed.

So, what are the clinical characteristics of
pertussis in adol escents and adults? As expected, cough is
t he nost comon synptom The illness is generally
prol onged, often lasting nore than three weeks. Mre than
two-thirds of adol escents and adults with pertussis have
reported that the cough was paroxysmal or spasnodic in
nature. However, there are no clinical features which
reliably distinguish pertussis fromother cough illness in
adol escents and adul ts.

The reported frequencies of sone of the classic
signs and synptons of pertussis, as well as of the severity
of the disease in adol escents and adults, has varied
somewhat across studies. It seens that overall severe
di sease does not seemto be the typical presentation

Serious conplications and hospitalizations have
been reported but occur relatively infrequently and deaths
due to pertussis in adolescents and adults are rare.

Serol ogi cal studies in healthy individuals also
suggest that sub-clinical Bordetella pertussis infections
may be relatively frequent in adol escents and adults. And
in two recent |ongitudinal studies, one in adol escents and

one in young adult health care workers w thout known
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exposure to pertussis, consecutive serum sanples were
tested for pertussis anti bodi es and dependi ng on which
anti bodi es were consi dered and depending on the definition

of "seroconversion," the predicted annual incidence of
Bordetell a pertussis infections anong the adol escents
ranged from1l to 8 percent and the average annual rate
anong the adult health care workers ranged from8 to 33
per cent .

There al so have been pertussis seropreval ence
studies in health persons and in one study of persons ages
1 to 65 years, two peaks in pertussis toxin in FHA anti body
| evel s were observed; one in children ages four to six
years, concurrent with the adm nistration of booster doses
of pertussis vaccine, and a higher peak in adol escents,
suggesting that pertussis infection may be relatively
frequent in this age group.

In the second study, U S. university students and
GCerman mlitary recruits had simlar levels of |gA antibody
to four pertussis antigens. Now, since |IgA antibody
results mainly frominfection and not from i mruni zation
these results suggested that pertussis infections nay be

comon in young adults in the United States, given the much

hi gher incidence of clinical disease in Germany, where
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routine vaccination has only recently been recomended.

Finally, in a study of young adults enployed in
an energency room nost had pertussis toxin and FHA
anti body |l evels that were substantially | ower than |evels
commonly seen in children or adults follow ng inmunization.
And al t hough there is no diagnostic cutoff value for PT or
FHA anti bodi es that can be used to determ ne pertussis
imunity, these results suggested a high |evel of
susceptibility anong these health care workers, who nay be
at risk for comng into contact with pertussis and
transmtting it to susceptible patients.

So, these recent epidem ol ogi cal and serol ogi cal
studi es taken together with the National Surveillance Data
have hei ghtened concerns about increasing susceptibility to
pertussi s anong ol der age groups due to waning i nmmunity.

In exam ning the Surveillance Data, it seens that nost
persons who were born after 1950 in the United States, and
particularly those born after 1970, which woul d incl ude
young adults and adol escents, were |ikely to have acquired
immunity to pertussis fromvaccination, wth natural
infection playing a | ess prom nent role.

Fewer exposures to pertussis, which nay have

resulted in natural boosts in inmmunity, conbined with
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gradual |y wani ng vaccine imunity, nmay have led to an
i ncreased pool of adol escents and adults, who are
susceptible to pertussis.

Now, the interest in booster doses of acellular
pertussis vaccines for adol escents and adults is driven in
| arge part by concerns that this age group nmay be an
inportant reservoir of infection for infants and avail abl e
information on patterns of transm ssion of pertussis
obt ai ned from househol d studi es of pertussis are presented
in the next couple of slides.

Per haps the nost frequently cited study on the
transm ssion of pertussis fromadults to infants was a
retrospective review of pertussis cases confirnmed by
culture or DFA that occurred in Dallas during a 12 year
period in the sixties and seventies. In that study of
infants for whom source of infection was docunented, 15 or
54 percent acquired infection froman adult.

In that same columm, in two household
transm ssi on studi es, one conducted during the outbreak in
W sconsin in 1985 and one conducted in Finland,
transm ssion of pertussis from adol escents or adults to
i nfants was docunented but the nunmber of infants reported

on in these studies was snuall.
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There al so have been several reports of a
substantial proportion of primary cases of pertussis in
househol ds occurring in adults or adolescents. |In addition
to these househol d studies, there have al so been a handf ul
of reports of neonatal pertussis in which an ill nother was
the likely source.

Also, in the 1970s, there were a few reports of
smal | out breaks of pertussis in health care settings with
nosocom al transm ssion fromadults to infants docunented.
VWiile there may be others, | am unaware of nore recent
publ i shed reports of nosocom al transm ssion to infants.

In a case control conducted during the pertussis
outbreak in Chicago in 1993, young maternal age and a
hi story of cough in the nother were risk factors for
pertussis in young infants. In a recent household study in
CGermany, spread of pertussis was just as likely in
households with an adult prinmary case as in those
households with a child primary case.

Finally, in a study in Los Angel es, nost i ndex
cases or the first recognized cases in households were in
infants or young children. However, further investigation
i ndicated that only about a fourth of primry cases who

were responsi ble for introduction of pertussis into the
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househol d were in infants and young children. And
approximately half were in adol escents or adults.

So, in summary, although the actual incidence of
pertussis in adol escents and adults in the United States is
not known, there has been an apparent increase in pertussis
in these age groups in recent years. The increase is
possi bly due, in part, to decreased natural imunity and
wani ng vacci ne-i nduced i nmunity.

Al t hough reported pertussis in adol escents and
adults usually is not severe, the cough illness is
typically prolonged, |asting several weeks.

Finally, although avail abl e data have
denonstrated a role of adolescents and adults in
transm ssion of pertussis, the extent to which such
transm ssion contributes to the overall burden of pertussis
ininfants is not known.

DR. FERRIERI: Are there any questions for Dr.
Fari zo?

Dr. Apicella.

DR. API CELLA: Has anyone | ooked at this question
using sonething like PCRto identify presence of the
bacteria in respiratory secretions?

DR FARI ZO In fact, at | east sone of the
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studies in which both bacteriol ogic and serol ogi c net hods
were used, PCR was al so used in sonme of the patients. Just
as wth serologic diagnosis of pertussis, adding PCR does
seemto add to the nunber of cases over that which is
confirmed by culture alone. But | don't think we have any
nmore concl usive data about the incidents of pertussis by
adding PCR to the diagnostic efforts.

DR FERRIERI: Yes, Dr. G eenberg.

DR. GREENBERG  How sure are we that the
serol ogic diagnosis is accurate? That is, that people have
tried to culture and there is always a sero response that
there aren't other antigens in the environnment that could
|l ead to i mune responses that would be read out as
pertussi s-type responses.

DR. FARIZO As | nentioned, the serologic
di agnosis of pertussis is quite conplex and relatively new
and certainly I think there is general agreenent that
denonstrating a significant rise in antibodies to pertussis
toxin is a reliable nethod for diagnosing pertussis.
However, in many of these studies, it is not possible to
get acute and conval escent sera. So, people have al so
| ooked at the useful ness of single serum speci nens and nuch

of the data on serology that | have presented, the increase
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in the nunber of cases or the -- a lot of the patients who
were classified as having serol ogic evidence for infection,
t hose di agnoses were nade on the basis of a single serum
speci nen.

In all of these studies, there has been a control
group. So, there is a |lot of questions about how nuch
hi gher than the control group is really reliable. So, the
specificity of using single serum specinens in general,
guess, i s sonmewhat open to question.

There are al so sone concerns regardi ng
specificity to antigens -- anti bodies to anti gens other
than pertussis toxin and cross reactivity to other
organisms. Certainly, other species of Bordetella, besides
Bordetel |l a pertussis, produce FHA-1ike nol ecul es and there
may be some cross reactivity with peri-pertussis antigens
and antibodies to FHA. There has al so been a report of
nmonocl onal anti bodies to FHA i munoreactive with high
nmol ecul ar wei ght outer nenbrane proteins of non-typable H
flu.

DR. FERRIERI: Any other points? Oherw se we
will nmove on -- Dr. Flem ng, again.

DR. FLEM NG The contrast between the

serol ogi cal data and the epi dem ol ogi cal and Nati onal
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Surveillance Data is quite striking, where you had begun
with the National Surveillance Data showing rates in
adol escents and adults of 1 down to .3 cases per hundred
t housand per year and then we evol ved through your
di scussion to the point near the end where the serol ogical
data was reflecting subclinical |levels detectable in up to
10 percent, which is 10,000 fold greater.

| guess ny first questionis -- that is really
striking -- can you comment on that? Then, secondly, how
do we proceed from here subclinical disease that would
never be clinically diagnosed? |If that is the vast
majority here, howinportant is it to control that?

Now, you have nentioned one of the reasons and
that is it may be transmssion to infants, although it is
not clear at what |evel of disease you would need to have
to be infectious. | don't know how much we have gotten to
that. So, there are really the two questions for you.

DR FARIZO | think in addition to what appears
to be a very high incidence of subclinical infections,
there were sone data presented on patients who actually
have cough ill nesses. Then the serol ogic diagnosis seens
to be increasing the estimated incidence about a hundred

fold over than what is reported. So, there does seemto be
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-- the serologic diagnosis is seemng to not only add a
| arge pool of subclinical infections, but also sone anount
of true clinical disease and these patients who do have
cough illnesses and have serol ogi c evidence for infection
are truly coughing for prolonged peri ods.

DR. FLEM NG So, does that nean, if | followed
what you said, that the actual not subclinical but
synptomati c di sease may be on the order of a hundred tines
greater than the .3 to 1 per hundred thousand that the
Surveillance Data woul d show? |Is that what you were
sayi ng?

DR. FARIZO That is what | am saying, that the
avai |l abl e data that we have from non-popul ati on- based
studi es woul d suggest that. The only popul ati on-based data
that | presented were those fromthe State of
Massachusetts.

DR FLEM NG So, that would be 30 to a hundred
per hundred thousand or one case per 1 to 3,000 person
years.

DR FARIZO | think that is right.

DR. FERRIERI: Dr. Broone, the |ast question.

DR. BROOME: | aminterested in whether any of

the studies give us any information about at |east whether
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the whol e cell vaccine has much effect on the occurrence

and circulation of -- if we accept a certain | evel of
mnimally synptomatic or adult disease. | guess one way to
| ook at that would be -- you sort of did mddle school and

hi gh school attack rates. Wat if you go down into

el ementary school -- you know, is there anything which lets
you say that, well, it is only 10 to 15 years after your

| ast booster that we start seeing this disease?

DR FARIZO | think that the avail able data
woul d suggest just what you said. There doesn't seemto be
an i ncreased probl em anong younger children; exanple, five
to nine years of age. And certainly in the Nationa

Surveillance Data the curve for the five to nine year ol ds

is relatively -- | guess | amnot answering your question.
DR. BROOME: Well, | guess | don't put a |ot of

wei ght on the National Surveillance Data, | amsorry to

say. | amtal king about systematic studies where you do

periodic bleeding from--

DR. FARIZO. | think that in nost of the studies
t hat have been done, people have really focused on
adol escents and adults. The one study in which serum
speci nens were collected on people frominfancy to age 65

did not seemto suggest that there is a problemin the five
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to nine year olds. The problemwas first -- seened to
first surface in adol escents, but I am not sure people have
| ooked really hard, as hard in younger children as in
adol escents.

DR. FERRIERI: Thank you, Dr. Farizo.

W will nove on to the summary of efficacy data
ininfants. Qher questions can energe |ater during the
comm ttee di scussion period.

Agenda Item: Summary of Efficacy Data in Infants

DR. BURNS: Since the first question that we are
going to ask the commttee to address is whether you can
use efficacy data that cane frominfant clinical trials to
support the efficacy of adult pertussis vaccines, | thought
| would I would review the information that is available on
the efficacy of these vaccines in infants.

This commttee has seen a | ot of data over the
|ast two years and what | thought I would do is just go
over the efficacy information for the six vaccines that
this coomittee has seen at one tinme or other over this two
year peri od.

| amgoing to start with the | east conplex of the
acel lul ar pertussis vaccines and that is the one

manuf actured by Anmvax. It is a single conponent vaccine
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conposed of inactivated pertussis toxin. O course, in
these trials the pertussis conponent was conbined with
di pht heria and tetanus toxoi ds.

The trial for this vaccine was in Gothanberg(?),

Sweden. It was a prospective random zed double blind
trial, in which the acellular vaccine was conpared to a
pl acebo control. There were about 3,400 infants in the

trial and the dose reginmen was three, five and twel ve
nont hs of age.

The case definition that was used in this trial
really describes what we consider fairly severe pertussis;
at least 21 days of paroxysmal cough, plus culture serol ogy
or contact and the vaccine efficacy neasured for this
vacci ne had a point estimate of efficacy of 71 percent and
| al so show the 95 percent confidence intervals.

Moving on to the two conponent vaccine that
actually we heard a little bit about today, this norning,
this vaccine is pertussis toxoid and FHA, manufactured by
Connaught Laboratories, Incorporated. It goes by the nanme
of Tripedia. This vaccine was studied in several trials
and the first of these trials was in Sweden in 1986 and
1987. It was a prospective, random zed, double blind,

pl acebo-controlled trial.
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Two doses of the vaccine were given; the first
dose at five to eleven nonths of age, followed by a second
dose, eight to twelve weeks, the later. They had two
definitions of disease that they used in this trial. One
describes really not what you woul dn't consider very --
includes mld disease. It is positive culture with any
cough. The second one is positive culture with nore than
30 days of cough, so nore severe disease.

Vacci ne efficacy for the primary anal ysis was 69
percent and for secondary or the nore severe type of
di sease was 79 percent.

We have a three conponent vacci ne manufactured by
Chiron. It is conposed of pertussis toxoid, FHA and
pertactin. This vaccine was studied in the Italian
efficacy trial that actually this conmttee heard about
about two years ago when the trial was first over. It was

a prospective, random zed, double blind trial and included

two acel lul ar pertussis vaccines -- and | wll get to the
second one next -- a whole cell pertussis vaccine and a
pl acebo.

About 15,000 infants were in this trial. The
vacci ne was given at two, four and six nonths of age.

Again, they used a fairly severe definition that would
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describe fairly severe pertussis, 21 days of paroxysma
cough, plus positive culture or positive serology and it
had a point estimate of efficacy of 84 percent.

The second vaccine in the sane trial was anot her
t hree conponent vacci ne, manufactured by Sm t hKline Beecham
and was recently licensed in January of this year. It had
a point estimate of efficacy of 84 percent also.

The Wet h-Lederl e vaccine, which is actually
conposed of four conponents, the three that | have tal ked
about previously and Type 2 finbriae. This vaccine was
studied in a trial in Germany. There were actually two
strata and the commttee heard about this vaccine |ast
Cct ober and the vaccine was |icensed in Decenber.

In the first stratum the acellular was
random zed versus the whole cell vaccine and in a second,
non-random zed group were chil dren whose parents declined
to get a pertussis-containing vaccine. So, they received
DT al one. There were 10,000 infants in this trial.
There were four doses given, three, five and seven nonths
of age with a booster at seventeen nonths. Again, the
definition was fairly severe pertussis, at |east 21 days of
cough with paroxysm whoops or vomting, plus positive

culture, positive serology or contact.
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After three doses, the vaccine efficacy was 73
percent and after four doses it was 85 percent.

Finally, a five conponent vaccine that contains
both Type 2 finbriae and Type 3 finbriae. This was in a
trial conducted in Stockholm Sweden that ended about two
years ago, when the commttee heard the data fromthis
trial. In this trial there were two acel lul ar vacci nes, a
whol e cell vaccine and a placebo control. There were
10, 000 infants who received the vaccine at two, four and
si x nont hs of age.

The definition of disease was at |east 21 days of
par oxysmal cough, plus positive culture, positive serol ogy
or contact and the vaccine efficacy was 85 percent.

So, in sumary, we have seen a | ot of acellular
pertussis vaccines and all of them had a significant
efficacy in the infant popul ation.

As Karen Farizo just told you, pertussis in
adults often presents as not as severe a disease as i s
observed in infants. So, the question cones up do
acel lul ar pertussis vaccines protect against |ess severe
di sease as well as nore severe disease. W can get sone
i nformati on concerning this question fromthe efficacy

trials that | just descri bed.
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For instance, in the Italian trial, in addition
to the primary case definition, they | ooked at secondary
definitions, which included any cough greater than seven
days for laboratory confirned disease. In that case, both
of the three conponent vaccines that were in that trial
still had significant efficacy against pertussis; 71
percent was the point estimate for both vacci nes.

In the Swedish trial, which had the Connaught
Labs limted five conponent vaccine, this vaccine had an
estimated efficacy of 78 percent against |aboratory
confirmed pertussis with at | east one day of cough.

| want to rem nd everybody -- | nmean, the trials
were, | would say, quite successful in many ways, but one
di sappoi ntnent of these trials was for the fact that there
was no serol ogical correlate of protection energing from
any of these vaccine trials.

There now is interest in adult vaccines and
clinical trials have begun. You wll| hear about sone of
t hese today, including safety and i nmunogenicity studies,
pertussis vaccines in adults. And in addition, there is an
efficacy trial that is planned and it is about ready to
start.

This trial is sponsored by NNAID and | wanted to
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go over sone of the goals of this trial. O course, it
w |l evaluate the protective efficacy of a single acellular
pertussis vaccine, given as a single dose in individuals
who are 15 to 65 years of age. Because of the age of these
i ndi viduals, they will have either never been vacci nated as
children or will have received a whole cell pertussis
vacci ne.

Now, | bring this point up for a reason because |
t hink we have a noving target here of what type of
i ndi vidual we are going to try and protect in the future.
In 1991, the first acellular vaccine was |icensed as the
fourth and fifth dose. So, that cohort of kids will cone
i nto adol escence probably in just a few years.

After that cones another cohort of kids that wll
have received acellular vaccines for all five doses.

The second and third goal of the NTAID trial, I
think, are very inportant and, | think, | have heard David
Klein, who is here today to answer any questions you m ght
have about this trial, are very inportant goals of this
trial. They are to characterize the spectrumof illnesses
caused by b pertussis in adults and adol escents and to
determ ne the incidence of b pertussis infections in

adol escents and adul ts.
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Finally, of course, they will get safety and
i mmunogenicity information fromthe vaccine.

DR. FLEM NG Excuse nme. WII| you be comrenti ng
a bit nore on the design of this trial? Wat we wll |earn
about efficacy?

DR. BURNS: Barbara Howell from SmithKline
Beechamwi || go over the design of the trial in the
manuf acturers' presentations. And David Klein is here to
answer specific questions that you m ght have.

| want to be careful and not -- | knowit is
i nportant that everybody understands about that trial, but
| don't want to dwell on that trial because | think we have
a very generic question to ask and that is what kind of
efficacy data do you need, not anything specific. W don't
want to dwell on the NTAID trial per se. But Barbara
Howell will go over the design.

So, what will the N AID study not answer because
it 1s not designed to answer these questions. First, it
will not answer what the duration of protection is and,
secondly, it wll not tells us about transm ssion of the
di sease fromadults to children

So, that is the end of ny presentation. |If

anybody has any quick questions that | could clarify?
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DR. FERRIERI: Dr. Apicella.

DR. API CELLA: You passed over the safety data in
children pretty quickly on those studies, but as |I renmenber
there was sone data that suggested that the nore doses the
child received, the nore side effects they had.

DR. BURNS: That is true.

DR. API CELLA: And there was a question about
five doses and what you coul d expect.

How does this figure into the fact that you are
going to get a cohort of children in eight years who are
going to have had acel |l ul ar vacci ne and then you are goi ng
to vacci nate them again as adol escents?

DR. BURNS: Wendy Keitel mght be able to answer
this question specifically. | nmean, she has done a study
in adults, but, of course, those adults received the whol e
cell vaccine. So, we don't have any information on kids
that got five doses of acellular and then as an adol escent,
got a booster dose. But |I think that manufacturers have
taken this probleminto consideration.

Qoviously, it is a problemwth, and it has
al ways been a problemthe diphtheria conponent of the TD
vaccine. And for that very reason because of reactions

with repeated doses of diphtheria toxoid, they | owered the
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dose of diphtheria in the TD vaccine. And |I think that is
what several manufacturers are considering.

We may not have the full pediatric dose in the
adult vaccines, but | think that is going to be sonething
that we need to address on a case-by-case basis, depending
on which vaccine that we are tal king about. | don't know
if we can really quite generalize to all vaccines yet.

DR FERRIERI: Dr. Daum

DR. DAUM Drusilla, | got alittle confused
about your concl usion about the business of mld disease.
| thought you showed when you were going through the trials
a slide of the Connaught two conponent vacci ne, where they
had two estimtes of efficacy, one wwth a cough of nore
than 30 days and one with any cough, inplying that nore
severe di sease had a higher efficacy estimate in that
trial.

Then | thought you showed sone ot her data
subsequent |y, which suggested there wasn't a difference
between mld di sease and nore severe di sease.

DR. BURNS: There still was a difference if you
| ook at the exact nunbers. |In the Italian trial for the
very severe disease as point estimate of efficacy for both

vacci nes was 84 percent and it went down to 71 percent when
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you include the mlder disease. So, there is still a
di fference.

DR FERRIERI: Dr. Snider -- | amsorry. |
i nterrupted you.

DR. DAUM Just one quick foll ow up.

| was really involved with the original sort of -
- the first Swedish trial way back in the m d-1980s and
there the efficacy estinmate for culture proven pertussis
varied pretty inpressively with the degree of clinical
i nvol venent that went with that positive culture and cough
And | came away, | guess, believing that the acellul ar
vacci nes, |like probably the whole cell vaccines before
them did protect against nore severe clinical disease
better than nore mld di sease.

| wonder if you would coment on that.

DR. BURNS: Well, that is actually the nunbers
showed. |If you have | aboratory confirned pertussis for a
cough of 30 days, it was 79 percent and the cough -- any
cough was 69 percent. So, it did go down.

DR. SNIDER.  Dr. Burns, | wonder if you could
rem nd us of the duration of followup in these various
studi es? Wat happened to efficacy over tine? Also,

whet her any of the study popul ations are still under
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observation or the possibility that they could be | ooked at
agai n?

DR BURNS: W may -- to a certain extent, the
answer to that question is vaccine specific. In the

Italian trial, they have followed up for a fair anmount of

ti me and depending -- both vaccines actually still have
over -- | think it is 18 nonths or two years follow up
after the end of the trial. There is still significant
efficacy.

In one vaccine -- | don't know, naybe the people

from SKB or Chiron would want to tal k about their vaccine
specifically?

DR. EIDEN. | am Joe Eiden representing Chiron
vacci nes.

In the Italian efficacy trial followup is
ongoi ng but through at |east three years of age, efficacy
is sustained for both of the acellular pertussis vaccines.
For the Chiron vaccine it is at 89 percent through three
years of age. That is with no additional pertussis vaccine
doses being given in the second or third year of life.
That is based upon the three dose series at two, four and
six nmonths of age. |In that study, they are still

continuing to follow efficacy through additional years.



186

DR. FERRIERI: Those were comrents of Dr. Joseph
Ei den for the transcri ber.

Dr. Jo Wite.

DR WHI TE: Jo Wite, Amvax.

It was just published fromthe Yotaborg(?) study
for up to three years of followup after three, five and
twel ve nonths and the vaccine efficacy was 77 percent. So,
it did not decrease over tine, at |least that tine period.

DR. FERRIERI: Any comments before Dr. Keitel's
presentati on?

[ There was no response. |

| think we nust nove on then.

Dr. Wendy Keitel fromBaylor will present on the
i mmunogeni city of acellular pertussis in adults.

Agenda Item: Immunogenicity of Acellular
Pertussis i1n Adults

DR. KEITEL: Wile nost cases of severe and fata
di sease caused by Bordetella pertussis occur in infants and
young children, the occurrence of infection and disease in
adults is increasingly recognized, in recent years the
i nci dence of reported pertussis in adol escents and adults
has been ri sing.

Qut break investigations and fam |y transm ssion
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studi es confirm higher infection rates in adults and adults
often are responsible for transm ssion of infection to
infants in these settings.

Several prospective studies have indicated that
Bordetella pertussis is responsible for about a quarter of
prol onged cough illnesses in adults, based on serol ogic
response to the organism Waning imunity after
i muni zation in childhood appears to contribute to the
occurrence of pertussis in adults.

These data suggest a potential need for booster
i muni zation of adults after childhood to control pertussis
in adults and children nore effectively.

No current recommendations exist for routine use
of pertussis vaccines in adults. In sone studies,

i muni zation of adults with whole cell pertussis vaccines
has been associated with noderate to severe | ocal
reactogenicity and unacceptably high rate of fever and
occasi onal generalized skin rashes.

In contrast, nunerous studies have denonstrated
safety and i mmunogenicity of acellular vaccines in adults.
However, nost studies in adults have been designed with the
needs for primary inmunization of infants in m nd.

The purpose of our study was to conpare several
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acel lul ar pertussis vaccines with the needs for booster
i mmuni zation of adults as the primary focus. In view of
the consideration that affective rei munization of prinmed
adults likely will require | ower doses of antigen, limted
dose response eval uati ons were conduct ed.

Healthy 18 to 45 year old adults were invited to
participate in a nmulticenter, double blind, placebo-
controlled clinical trial. Only persons with no history of
pertussis or immunization against pertussis within the past
ten years were eligible for participation

Fi ve acel | ul ar vaccines were studi ed, placebo
with saline with thinmerosal.

The conposition of the highest dose of each
vacci ne studied are shown in this slide. The diverse
met hods of inactivation of the PT have been descri bed
previously and just for review here, the Amvax vacci ne was
-- the PT was inactivated with hydrogen peroxide, in
Massachusetts, with tetranitromethane(?), the Biocine with
genetic and a small anount of formal dehyde, SKB with
gl ut aral dehyde and fornmalin and Connaught with
gl ut ar al dehyde.

Not e that vaccines containing two, three or four

plus antigens were included in the trial and that the --
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for the first four vaccines, the antigen content of the
medi um and | ow doses or one-third and one-tenth of the ful
strength dose.

For the Connaught vaccine, only the PT content
varied froma high of 5to a lowof 1 mcrogram The
al um num content of all vaccines was simlar and all doses.

The clinical protocol is outlined in this slide.
Briefly, subjects were given a single dose of vaccine or
pl acebo into the deltoid nuscle on day 0. A daily |og of
oral tenperature, synptons and injection site tinmes was
mai nt ai ned during the first week.

For weeks 2 through 4, a second diary was
provided to record only abnormal synptons or signs which
occurred. All subjects were examned in the clinic on days
2, 7, 14 and 28 after inoculation. Blood sanples were
collected for antibody assays before and one nonth and one
year after inoculation for antibody assays.

Four hundred and ei ghty-one subjects were entered
into the trial, approximtely 30 per dose group. No severe
reactions requiring hospitalization or resulting in
permanent disability occurred during the trial. Two
subj ects experienced fever associated with |arge | ocal

reacti ons between days 6 and 8 after vaccination; one given
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a medi um dose of Massachusetts vacci ne and one given the
hi gh dose of Connaught vacci ne.

Prol onged arm pain was seen in one subject given
t he Anvax vacci ne | ow dose and one given the high dose of
Connaught vaccine. Transient arthral gias w thout objective
arthritis occurred in six subjects and were unrelated to
dose and occurred in four different vacci ne groups.

Hi ves occurred in several subjects, one given SKB
vacci ne; although one had a history of idiopathic
urticaria. A allergic reaction to guinea pigs associ ated
wi th wheezing and generalized urticaria occurred on day 1
in a subject given Biocine vaccine. This subject had a
known al lergy to guinea pigs and was exposed.

The frequencies of system c synptons did not
differ significantly anong subjects given the highest doses
of the vaccines. The proportion of subjects reporting pain
or tenderness during the week after inoculation are shown
here. Disconfort at the injection site was seen in the
maj ority of subjects given vaccine and in nost cases was
mld.

Frequenci es of injection site disconfort in
subj ects given the top or reference doses of vaccine did

not differ significantly anong the groups. In addition,



191
there was no significant dose response for the occurrence
of pain or tenderness during the first week in any vaccine
group, although it was of borderline significance for the
Anmvax vacci ne.

Up to 22 percent of subjects in each vaccine
group devel oped objective signs of inflanmmtion at the
injection site during the first week. Frequencies did not
differ significantly anong groups receiving the highest
dose of vaccine. Large, local reactions, that is, greater
than 2,500 mllinmeters squared, were seen in recipients of
all but the Anvax vacci ne, but were infrequent and not
clearly dose-rel ated.

For the SKB vaccine, there was a trend toward
i ncreasing frequency of |ocal reactions with increasing
dose of borderline significance. Up to 22 percent of
subjects reported injection site disconfort after the first
week, occasionally associated with objective signs.

Al t hough the differences between groups were not
significant, the occurrence of reactions in weeks 2 to 4
was significantly dose-related for the SKB vacci ne. The
proportion of subjects given the reference dose of vaccine
with onset of synptonms or signs after day 3 were those with

bi phasi c reactions, ranged from 3 percent in the Amvax
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group to 28 percent in the Connaught group.

In an attenpt to elucidate a potential nmechani sm
for the occurrence of these | ate onset or biphasic
reacti ons, which have been observed previously upon
adm ni stration of acellular vaccines to adults, we anal yzed
the rel ationship of both pre and post-inmunization anti body
| evel s to vacci ne conponents. The occurrence of any
redness or swelling was significantly associated with post-
i mmuni zation | evel of antibody against the FHA and agai nst
pertactin was of borderline significance for serum
ant i body.

The occurrence of |late onset or biphasic
reacti ons associ ated was associ ated wi th higher post-
i mmuni zation |l evels of antibody to FHA and serum anti gens.

This slide sumari zed the nean titers elicited by
t he doses of vaccine. A is Amwax, M Mass, B, Biocine,
SKB, C, Connaught and P, placebo. This is true for the
remai nder of slides that are shown in this format.

The anti body assay that was perfornmed in Dr.
Edwards' | aboratory was an ELI SA assay using a reference
line nmethod and these data show ELI SA anti body | evel s at
one nonth after inmmunization. Once again, the top dose is

the reference dose and for the first four vaccines. The
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other two doses are one-third and one-tenth of that |evel.

For the Connaught vaccine, only the PT | evel
varied. As you will see as go along, that there is |ack of
dose response for this reason.

For geonetric nmean anti body |evels, significant
dose responses were observed in all vaccine groups with
i ncreasi ng dose or with decreasing dose, as you wll.

There was no significant increase in the |evel of antibody
agai nst any of the vaccine antigens tested in the placebo
group and, in addition, the pre-imunization | evels agai nst
each of the vaccine antigens was simlar for all vaccine

gr oups.

Not shown on the slide but in the handout is the
fact that for Amvax and Connaught vacci nes, there was a
statistically significant dose response in the frequency of
serum anti body responses fromthe low to the high dose.

The FHA anti body responses, | will rem nd you
that the Amvax vaccine was formul ated to contain PT antigen
only. Nevertheless, for geonetric nean | evels of ELISA
anti body there was a significant dose response for the
occurrence -- for a geonetric nean | evel of antibody for
al | vaccines, except for the Connaught vaccine, which had a

fi xed content of FHA in the high, nmediumand | ow doses.
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For serum anti body response frequencies, once
agai n, Anvax vaccine and Massachusetts vacci ne shows
statistically significant dose responses for anti body
|l evels. Significant response to pertactin occurred only in
vacci nes which were fornmulated to contain pertactin and for
both the SKB and Bi oci ne vacci nes, there was significant
dose responses and antibody | evels and there was a
significant dose response for the Biocine vaccine with
regard to frequency of significant rise.

Finally, significant responses to FIM antigen
wer e observed in Massachusetts, SKB, Connaught, the high
dose of Amvax and the medi um and hi gh doses of Biocine
vacci nes.

Once again | wll remnd you that the only
vaccine fornmulated to contain FIM antigen was the Connaught
vacci ne. For geonetric nean |level of antibody there was a
significant dose response for the SKB and Massachusetts
vaccine. And for frequency of significant rise to the
antigen, Massachusetts and SKB denonstrated a dose
response.

We had sone interest in ascertaining the
persi stence of antibodies at one year after imrunization

and rather than show you all slides, | will show here a
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representative slide denonstrating the rather rapid decline
of antibody fromthe one nonth level to the | evel observed
at one year.

As a generalization, | would say that at one year
-- and this is true for all four vaccine antigens -- 20 to
40 percent of the antibody present at one nonth was
remai ni ng at one year.

We had an interest in exploring various factors,
whi ch m ght determ ne anti body | evels and anti body
responses to these various antigens. Not shown on the
slide is the observation that dose has a significant
effect. In addition, we observed that age had a
significant effect on preexisting anti body |levels to all
four antigens.

Shown in this slide is the pre-inmmunization |eve
of pertactin antibody with age and we found that |evels of
PT anti body, FHA anti body and pertactin anti body decreased
Wi th increasing age.

In contrast this was not affirmed in FI M where
anti body levels tended to increase wth increasing age with
a fairly high | evel of statistical significance.

Pre-pertactin |levels were observed to be

significantly |lower in blacks when conpared with
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caucasi ans. Post-immuni zation PT antibody |evels were
significantly higher in blacks, once again, when conpared
W th caucasians. This has been observed previously in
i nfant studies of acellular pertussis vaccines.

The |i kelihood of a significant anti body response
to all antigens was dependent on the imunization | evel of
anti bodi es, such that the higher |evel of pre-inmunization
anti body, the less likely one was to experience a rise in
ant i body.

The source of antigen was also a significant
conponent of the antibody response and what | have done
here, rather than plot in I ow, nediumand high doses,
recogni zing that these contain different anounts of antigen
for the given vaccines, is plot the response against the
m crogram of that particular antigen that was adm ni stered.
This effect was nost pronounced for the PT anti body
responses where you will see that the Bi ocine vacci ne was
nost efficient, if you will, at eliciting the ELISA
anti body levels that we were neasuring, followed by
Massachusetts vacci ne, SKB and Anvax vacci nes and Connaught
Laboratori es.

So, there is a significant effect, which has been

observed previously in infant trials of acellular vaccines
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and whi ch has been denonstrated experinmentally by |pson
i nactivating toxoids, using different nethods.

So, in summary, all vaccines and doses were well -
tolerated. Late onset and bi phasic reactions were observed
after receipt of all vaccines, suggesting that this is not
due to reversion of pertussis toxin. In addition, it is
not due to subcutaneous adm ni stration because these
vacci nes were given intranmuscularly. And we have generated
data to suggest that there may be a relationship to how
vi gorous the i mune response is to the vaccine.

Parenthetically, late reaction occurring between
days 5 and 7 were reported by Pappenheiner(?) in his
studi es of diphtheria toxoid and he hypot hesized that these
were arthus(?) reactions.

Dose-rel ated increases in serum antibody |evels
agai nst known vaccine antigens were seen in all vaccine
groups and significant antibody responses agai nst antigens
not known or fornulated to be present in the vaccine were
absorbed by i nmmuni zation with several of these vaccines.

| conclude in ny and ny co-investigators concl ude
t hat expanded studi es are necessary to define nore
conpletely the safety profile of these vacci nes when

adm nistered to adults. And that prospective studies
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designed to assess the inpact of pertussis in adults are
indicated in order to define the need for booster
i muni zation in this age group.

Finally, | would Iike to acknow edge the
col | aboration of the manufacturers, ny coll eagues at the
NI Al D and at Techni cal Resources International.

DR. FERRIERI: Thank you very much, Dr. Keitel

We can have questions for Dr. Keitel at this tine
fromthe commttee.

Dr. Flem ng.

DR. FLEM NG Could we go back to your slide that
showed PT anti body responses? And while we are recovering
that -- that was mdway in your talk -- could you clarify
whil e you are going back to that slide what you have in
m nd when you were saying additional studies would be
advi sed? D d you have specific recommendati ons for what
t hose studi es would be able to assess?

DR. KEITEL: O the safety profile?

DR. FLEM NG No. Your first conclusion was
there should be additional safety data and | think you had
a second conclusion that there should be additional data,
whi ch | understood to either nean | ooking at inmunogenicity

or efficacy.
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DR KEITEL: Oh, ny belief is that at this point
in time one of the nost inportant studies to conduct is a
prospective study | ooking for bacteriol ogic evidence of
pertussis infection in adol escents and adults so that we
can define the need or |ack thereof for booster
i mmuni zation or routine booster imunization of adults.

This woul dn't necessarily solve specific problens
such as outbreak control and identified high risk persons,
such as health care workers and people with underlying
pul monary di sease, but if we are going to contenplate
routi ne booster imrunization incorporating these possibly
into an adult, DTaP vaccine, | think we need to have
stronger evidence for inpact of pertussis in these
popul ati ons.

DR FLEM NG If | could turn to this slide, if
amrecol |l ecting these vaccines correctly, the Anvax, the
Massachusetts, the Biocine, SmthKline and Connaught, |
believe, on the left, the Anwax was reported earlier today
to have 71 percent efficacy after the fourth dose. | don't
remenber if we had the Massachusetts, but the Biocine,
think, was the 1992 Italy study, 84 percent; SmthKline,
the 1992 Italy study, 85 percent and the Connaught, 1992

Sweden study, 85 percent. i believe that is correct.
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So, it is just interesting to |ook at the
correl ation between PT anti body responses and controll ed
trials show ng efficacy; 71 percent on the left, 85 percent
on each of the three on the right. Then if we -- just to
finish this off -- we junp ahead two slides -- can we just
ahead to the FHA -- the FHA, the latter three on the right
woul d be each 85 percent efficacy. If we could junp ahead
to the PRN, one nore tinme, two slides ahead. There it is.
Those three are also all 85 percent efficacy. Aml
correct?

DR, KEITEL: | don't renenber the point estimates
of efficacy, but | think the caveat here is that the doses
of antigens adm ni stered, nunber one, were not necessarily
the same as the separate --

DR. FLEM NG  Under st ood.

DR. KEITEL: -- of vaccine adm nistered.

And nunber two, | think it is interesting and
worthwhile to | ook at anti body responses elicited by these
vaccines in adults. Wen you | ook at these |evels and
conpare themwith the levels elicited in sone of the infant
trials, the adults are -- their levels are at |east several
times higher than those that are elicited in the infants if

not many tinmes. So, it is hard to --
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DR. FLEM NG Under stood, but where | am headed
here is one of the questions we will have to answer in the
future is if we do studies in adults and can, in fact,
identify levels of FHA and PT and PRN, can we use those
levels in adults, which is the kind of data you are
presenting here, to say sonething reliable about relative
efficacies in adults.

VWat we will have are the -- what we have, of
course, are substantial studies in children that are giving
t hose percentages that | have just indicated. So, you are
exactly right, that these don't represent the sanme doses
and antigens and regi nens, et cetera, and that adults are
different fromchildren

| amjust trying to probe here a bit about how --
what we m ght be able to see in adults relative to what we
are actually seeing in children to get a sense of whether
we can get sone reliable correl ates.

DR. KEITEL: | recognize that there is a general
consensus that nulti-conponent vaccines are superior to two
and one conponent vacci nes, although the bottomline is
that the nost rigid interpretation wiuld | ead you to
concl ude that you cannot directly conpare trials done at

different tinmes under different epidem ol ogic circunstances
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in different countries in different popul ations.

So that if you don't start with the prem se that,
okay, this one was better than that one, then you are still
left with this horrible situation of not having not only a
correlate of immunity, but not know ng what determ nants of
immunity are.

So, | recognize that we have shown -- what we do
know, and | think everybody woul d agree upon, is that the
vacci ne confers protection agai nst pertussis and how it
does this is not clearly understood. So that our strongest
argunment at this point would be that since the vaccines are
efficacious in infants, there is no a priori immunol ogic
reason why they should not be protective when adm ni stered
to adul ts.

That is a sinplistic way of looking at it. On
the other hand, | think everybody here woul d feel
reassured, greatly reassured, to denonstrate efficacy in
adults and | think that is one of the main goals of the
adult trial. 1In the event that that is achievable,
recogni zing the high variability in reporting incidence
rates of pertussis, if it is achievable in this trial, then
we may actually cone up with bona fide correl ates of

imunity because the trial design would permt prospective
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sanpling for antibody levels at the tinme of illness onset
and during conval escence.

So, | guess, | am concerned about
overinterpreting serologic data at this point and | am al so
concerned that it is going to be very conplicated because
of the heterogeneity of the vaccines which we are
revi ew ng.

DR. FERRIERI: Dr. Keitel, could you conment on
your third point in your sunmary, where you observed
"significant" antibody response to antigens not in the
vacci nes adm ni stered, in several of the vaccines, so that
you are inplying that they were boosted by exposure in
nature to wild strains?

DR. KEITEL: No. Actually, that would be one
hypothesis to test. |If they responded to an antigen that
wasn't supposed to be in the vaccine, then what could have
happened? Well, maybe they were boosted by natural
exposure or maybe the vaccine contained sonething that it
wasn't formulated to contain. | think within the limts of
purity that have been established and woul d be reasonabl e
for the manufacturers, that you could -- let nme give one
exanpl e.

FHA was not fornulated to be contained in the
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Amvax vaccine. Nevertheless, what you did not see on the
slides but which | provided you with in the handout, 40
percent of subjects given the top dose of Anvax vacci ne
devel oped at least a fourfold rise in antibody. Wat you
did see was that the nean titer against FHA in that vaccine
group, in that group of |Iow, nedium high, given Anvax
vaccine rose threefold, 20 in the lowto 60 in the high --
63 in the high dose group

Now, we know that -- let nme take a real |ow one--
that if you give .75 -- okay, 1 mcrogram-- let nme see --
in FHA, .3 mcrograns in the Massachusetts vaccine | ow dose
of FHA, the top dose was 3 and there was a tenfold rangi ng
of dose, down to .3 mcrogranms that 65 percent of adults,
given .3 mcrograns, fornulated to be in the vaccine
responded and their nean titer went froma pre-|level of 22
to a post-level of 123, which led ne to conclude that FHA
is simlar in ternms of its efficiency, which | have shown--
and | did not show you the slide, but it basically has the
same curve. It is not offset like this PTis -- that if
Anmvax had a .2 mcrogramcontam nation, it still would be
wel | above a 99 percent purity for that antigen.

So, you can go through that kind of |ogic and

surmse that tiny bits of antigen that m ght be stuck on
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for whatever reason -- according to George Sieber(?), it is
pretty well-recognized that FHA can contam nate in mnute
quantities the -- excuse ne -- the FIMcan contam nate in
m nute quantities the FHA anti gen.

So, hence, we saw sone 44 percent of subjects
getting Massachusetts vaccine, having a serologic response
to FIM which wasn't fornmul ated to contain the vacci ne.

So, it is not -- | don't think it is terribly surprising.

| think what it does is it nmakes you want to stop and say |
wonder what it neans. Does this in some way contribute to
the efficacy of the vaccine?

You know, | couldn't answer that question. |
woul d be happy to see if anybody has an opi ni on.

DR. FERRIERI: W have other questions fromthe
table. First, Dr. Apicella and then Dr. G eenberg, if you
still have your question.

DR API CELLA: Wendy, if you look at the PT
anti body decline, you presented the high dose on the slide.
What happens with the | ow dose? Wat does that fall down
to? Does that fall to the placebo |evel ?

DR, KEI TEL: No.

DR API CELLA: If you put PT in?

DR. KEITEL: In general, rather than carrying al
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these different famlies of curves, because so nmany
observations were made -- in general, the slope of the
curve depended on the peak anti body level. So, it is a
steeper slope if the antibody level is high, and that for
all vaccines that were fornulated to contain the antigen
that is in question for all dose |levels, the anount
persisting in serumwas still significantly higher at one
year than was seen pre-inmmunization. And you see the
magni tude of that effect.

It ranges for vaccines fromanywhere from2 to 20
or 30 fold persists at one year after immunization.

DR. FERRIERI: Oher questions?

Dr. Eickhoff.

DR, EICKHOFF: Dr. Keitel, could you clarify once
nore, please, the high dose? Ws that, in fact, a standard
pedi atric dose used?

DR. KEITEL: For a couple of vaccines, it was.

For others, manufacturers had various formulations and this
was the fornul ation offered for evaluation in the trial.

| guess at this point, two of the manufacturers
are going with lower than so-called reference dose as a
target formulation for adult and adol escent rei nmuni zati on.

DR. FERRIERI: Thank you, Dr. Keitel.
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| amafraid we are going to have to take a very
brief break and then cone back. And | would adnonish the
menbers of the commttee that if we don't stay focused and
we | ose any nenbers sitting at the table, we will |ose a
guorumand we will not be able to fulfill our obligations
today. So, let that influence us as the afternoon
pr ogr esses.

W will take a ten mnute break, be back here at
3:17, please.

[Brief recess.]

DR FERRIERI: If we could all gather and sit
down now, this would help us nove the program forward.
Thank you.

One of the issues that continues to arise is the
difficulties of making a diagnosis of pertussis and in ny
m crobiologic circles, as well as clinical infectious
di seases circles, we tal k about the inadequacies of
culture, where we have recent studies where if you don't
i ncubate your plates |ong enough to 10 or 12 days that you
may under -di agnose pertussis by 33 percent.

So, there is nore and nore enphasis on the use of
PCR, but to date there are very few | aboratories that offer

this as a clinical service and we know there are sone
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pitfalls involved in the use of PCR

| would Iike to call upon Dr. Kathy Edwards to
make a statenent or two about her understandi ng and
famliarity wwth the pluses and m nuses of PCR for b
pertussis.

Kat hy, woul d you m nd?

DR. EDWARDS: Well, | think that perhaps the nost
that | personally | earned about the role of culture in PCR
is fromthe studies that are being done in Mnnesota, where
we are closely follow ng people as they begin to cough.
think for many clinicians, particularly those who take care
of adults, not us pediatricians, they don't really think
about pertussis until it is too late to actually make the
di agnosi s.

But what we are finding in Mnnesota is that if
you do a culture, a bacterial culture, within the first
week of the coughing illness, that we are getting culture
positivity. W are also finding during that tine that the
antibody to PT and FHA is still low. It has not gone up,
so that, indeed, you can see a fourfold rise if you get the
titer very early.

We are also seeing in that study that the PCR

whi ch is being done both in Mnnesota, but also at the CDC,
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that we are picking up with PCR cases in the second week
that no |l onger are culture positive. So, it really is
enhancing our role to diagnose it in the second week.

But, in general, after the third or fourth week,
neither are being very hel pful and the serol ogy that we
have at that tinme if the acute is obtained at the end of
t he second week, the third or the fourth week, in general,
that is tending to already be elevated so that if you are
going to define as a fourfold rise, you won't see that.

So, | think that the NIH study, the N Al D study,
by very closely follow ng and using PCRin culture may
actually be very helpful in that and | think the M nnesota
study suggests that in that second week, the PCR may add
nore than you are getting with culture.

DR. FERRIERI: M ke.

DR. API CELLA: Kathy, can you distinguish
Bordetel | a bronchoseptica from Bordetella pertussis with
t he PCR?

DR. EDWARDS: Dependi ng upon the probes that you
use, you can. Certainly if you use the PT probe, you can
separate in that particular way.

DR FERRIER : Thank you, Kathy.

W will nbve on to the nmanufacturers' statenents.
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| have sonme tinme |imts that were given to me by Dr. Burns.
So, we will try to stick to themso that we can dea
effectively with the questions we need to address for the
Agency.

W wil start wwth the Anvax presentation by Dr.
Jo Wiite. And | believe you have ten mnutes, Dr. Wite.

Don't feel under too nmuch pressure. W are only
going to press the button --

Agenda Item: Statements from Manufacturers --
Amvax

DR. WHI TE: Thank you very nmuch for allow ng ne
to have ten mnutes to speak. | amgoing to have seven
over heads and cover three things.

One is that we had a consultants neeting on My
4th. I n coincidence with the SPR neetings, we had a | ot of
pedi atricians in town and we actually captured a couple of
internists to cone and tal k about questions that | wll
show on the -- | don't want the next slide yet, but then
what | will do is talk about sone of the recommendati ons or
the issues that were discussed wwth a group that you wl|
see was so big, we didn't get consensus on everything. But
| will try to cover points they brought up.

Then | wll tal k about after we got back to the
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ranch, how we | ooked at what the precedence is, of what
ot her studi es have been done | ooking at vaccines given in
adults, where efficacy trials my have been done in other
popul ati ons.

Finally, I wll give you NAVA s(?) recommendati on
of what we think ought to be recommended.

This is a list of the people that we invited to
cone and, as you can see here, it was a group of people who
are pertussis experts; also, individuals who would be
interested in doing clinical studies wwth us and al so sone
col | aborators that we have from Ross Labs.

When t he neeting opened, these were the questions
| put up for discussion. The first one was based on data
fromthe NIH Phase 2 studies, which you just saw presented
by Wendy Keitel. Wat dose would you use in adults and
adol escents? Do you think safety and i mmunogenicity woul d
be sufficient for a claimfor use?

I f an efficacy study should be perfornmed, what
popul ati on woul d you suggest for this study? Wat is the
attack rate of pertussis in that population? What is the
consensus of a definition of a case? And ny favorite
topic, are challenge studies of pertussis feasible and can

this replace an efficacy study?
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As | said, with a group as |large as we had, |,
obvi ously, did not get consensus. So, | amgoing to just
try to summari ze what | heard fromthe study and there are
-- sone people in the roomif you disagree feel free to
stand up after ny ten mnutes are up.

DR. FERRIERI: Perhaps not.

DR WHITE: | have to defer to the chairwoman.

Interestingly, over the whole four hours, | think
nobody voi ced an opinion that they didn't think the vaccine
woul d work or be harnful in any way. That was an
i nteresting observation.

However, because of the way the questions were
posed and the way the neeting was conducted, nost felt that
an efficacy study would be of value in the foll ow ng:
provi di ng epi dem ol ogi cal data -- and | think we have
tal ked about that previously -- also, to help ensure
recommendati ons for universal inmunization from such bodies
as the ACIP, the AAP and the ACP, and finally, providing
cost benefit analysis, which are inportant for universal
I mmuni zat i on.

Eric Hewl ett has a great story about chall enge
studi es done at the turn of the century and he could

probably entertain you at dinner tonight about that story,
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but at this time we don't think they are feasible and due
to the |l ack of standardi zed chal | enge dose, |ong incubation
period and the possibility of getting severe disease in the
vol unt eers.

O her issues that were covered, when we got to
tal k about efficacy studies, as you saw this norning or
earlier this afternoon, the attack rates vary dramatically
and dependi ng upon whi ch popul ations you are | ooking at and
how you define the case and how conpliant they are, from
| ess than 1 percent to 25 percent. Case ascertai nment nmay
be difficult.

As many of you have -- if any of you have done
studies in adults, they are less conpliant than two nonth
olds and they don't really want to do nasopharyngeal swabs.
There were actually a couple of people in the neeting that
had done studies in their own institutions, where they were
recruiting people for epidemological studies in their own
hospital or HMO and they actually thought people did not
conme in because they did not want to get a nasopharyngea
swab.

However, with PCR and sone nasal washes, you nmay
get around that problem Correct timng of serology

sanpl es, Kathy just addressed that. It was the feeling of
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nost consultants that anti-PT and anti-finbrial antigens
were the nost predictable for disease, not FHA because of
the very reasons of cross reactivity. And there are
mul ti pl e causes of chronic cough in adol escents and adul ts.

And nost thought that CDC case surveillance of
pertussis would be the best way to assess if actually
vacci nating adults had any inpact, of decreasing the
overal |l pertussis | oad.

The next slide is food for thought for this
commttee since | know that you are being asked a question
in adifferent sort of way. There have been exanpl es of
vaccines |licensed for use in the adult popul ation, where
efficacy studies were not done in adults. | have those
listed on this slide.

| don't dare talk about correlates of -- was it
di sease risk that we like to tal k about now because | think
if we took everyone of these vaccines and put it into this
commttee, that we probably woul d have very few correl ates
of disease risk

Having said that, if you |look at hepatitis B --
and the efficacy study was done in neonates, actually born
of hepatitis B antigen positive nothers, to obtain a

license. Initially, it was licensed for use in high risk
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adults and later with healthy infants.

| believe the efficacy study was only done with
the Merck vaccine and the other vaccines were |icensed
based on i mmune equi val ence and al so simlar manufacturing
capability -- simlar manufacturing of the vaccine.

For hepatitis A it is now recomended for adult
travelers with the two efficacy studies that were done, one
by Merck, one by SmthKline, were both done in individuals
2 to 16 years of age, the one in Mnroe(?) and 1 to 16
years of age, the one in Thail and.

The pneunobcoccal vaccines, which is now
recommended for the elderly and high risk -- and sone
peopl e are getting it younger now since we have so nmany
resi stant pneunococci -- the efficacy study was done in
heal t hy young adults in South Africa in the gold m ners.
And they were actually given a 6 and a 12 val ent vacci ne,
not the 23 val ent.

| nfl uenza vaccine, the efficacy studies initially
were done in healthy adults, but it was recomended for
el derly and high risk. Elderly studies were done |ater.
These were case controlled studies.

Td(?) booster is recomrended for adol escents and

adults. If you ook at the history of that, that |icensure
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is based on i munogenicity and that was decided on by a
group of people that got together to tal k about what should
be accepted for efficacy in this vaccine. That is listed
in the Federal Register at 12-13-85.

More recently, neasl es-containing vacci ne booster
doses are recommended based on the epidem ol ogi cal data and
i mmunol ogi cal data in adol escents and adults and it is now
-- there were no efficacy studies done to show that this
decreased the disease in that population, but it is now
recomended for the people in the colum on the left.

So, taking all this into consideration, NAVA
proposes that safety and i mmunogenicity studies for the
DTaP booster dose in adol escents and adults, foll owed by
post marketing surveillance to evaluate the effect on the
epi dem ol ogy of pertussis in the United States.

Thank you.

DR. FERRIERI: Thank you, Dr. Wite.

We have time or we will create tine for a brief
guestion or so for Dr. Wite.

Dr. Keitel, there is a place at the table for you
and that legitimzes you in your ability to ask questions.
Pl ease join us and then you -- and Dr. David Klein, | don't

see you at the nonent, but we have a place at the table
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wi th your name so everyone will know you, if they don't.
Pl ease join us.

| f you could stay a nonent there, Dr. Wite.

Wendy, you had a question for Dr. Wite.

DR. KEITEL: The question | have relates to the
list of vaccines for which the efficacy trial was conducted
in a population other than that for which it ultimtely was
recomended.

Now, | look down the list and | think for nost of
t hose di seases or vacci nes, depending on your point of
view, there is a generally well-accepted correl ate of
protective immnity so that it wasn't too nmuch of a stretch
to say that if you could elicit these innune responses,
then you were likely to confer protection against that
particul ar infectious di sease.

| am not an expert on all those diseases, but it
| ooks like for nost of them there is a good correlate that
in many cases could go so far as to be what we woul d
consi der an actual determ nant of protective imunity to
t hose infections.

As far as | can tell, that sanme type of
ci rcunstance has not fallen out for the acellular vaccines.

| just wondered if you wanted to comrent about that.
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DR WHITE: Yes, | would love to conment.

| think if you look at the data that -- in ny
opinion, | don't think you have good correl ates of
protection unless you have vaccine failures. If you | ook

at the hepatitis B studies, they were so effective that in
peopl e they actually didn't have any -- very few vaccine
failures in sone of the earlier efficacy studies.

If you follow these people along and | ook for
subclinical infection in endem c area, they, indeed, do get
i nfected even though they have been shown to seroconvert,
even though they don't devel op chronic infection.

| believe the ten international units per nlL was
deci ded on by a conbination of the titers achieved in the
efficacy study, as well as sone animal data. There are
al so other instances, where influenza, titers to influenza
-- even though you seroconvert or have titers doesn't nean
you are a hundred percent protected.

| would question -- | could go down a whole |ist
of themand | offer to the conmttee, if you brought up a
| ot of these and evaluate themw th the sanme scrutiny as we
do others, that sonme of them may not be as good as ot hers.
There are sone up here that have fairly good correl ates of

efficacy. But even neasles -- and the CDC showed this.
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They thought at first that seroconversion by H (?) was
protective. But in a nice study done by the CDC in a group
of coll ege students, who had an outbreak after a bl ood
draw, showed that even though they had antibody, they still
got neasl es.

So, they had to use a higher cutoff. So, these
things are being reevaluated all the tine and, like | said,
you have to have vaccine failures to decide.

DR. FERRIERI: Dr. Klein.

DR. KLEIN: Yes. |If you want to stay within the
sanme genus and tal k about vaccines |licensed w thout going
t hrough the procedure of doing efficacy trials, | guess the
best exanple is the licensure of acellular pertussis
vaccines in the 18 nonth old and four to six year olds,
where the data that was used to |license that product was
based on infant data.

DR. FERRIERI: Thank you.

W w il nmove on now to the presentation from
Sm t hKl i ne Beecham by Dr. Barbara Howell. And you al so
have ten mnutes, Dr. Howell.

Agenda Item: Statements from Manufacturers --
SmithKline Beecham

DR. HOVWELL: Thank you.
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Al so, | have eight slides and this wll take
approxi mately seven m nutes.

DR. FERRIERI: W are very grateful

DR. HONELL: So, you have heard bits and pieces
about this trial already and what | would like to do is
tell you a little bit nore about the details of the design
of the study as was requested earlier.

The title, the protocol title, is "A Prospective
Random zed Double Blind Trial to Evaluate Acellul ar
Pertussis Vaccine Efficacy in Adol escents and Adults and to
Characterize the Epidem ol ogy and Cinical Spectrum of
Pertussis Infection and D sease.” So, you can see fromthe
title that the study objectives do extend beyond vacci ne
efficacy into epidem ol ogy.

| just want to first nmention that the study was
concei ved and designed by a group of individuals, including
David Klein and G na Rabinowitz(?) fromthe NIH  Joel Ward
fromUCLA' s Center for Vaccine Research, is the chairman of
the steering commttee for the study and there is a group
of vaccine treatnent and eval uation units and ot her
contract institutions, which are participated, which nunber
in eight and are listed on the slide.

So, the specific study objectives are to eval uate
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the protective efficacy of SmthKline Beecham s three
conponent acel lul ar pertussis vaccine in the adol escent and
adul t popul ation through conpari sons of the incidence of
infection and illness in subjects who are random zed to
recei ve vaccine or control.

Secondly, to characterize the spectrum of cough
i1l nesses caused by Bordetella pertussis, again in
adol escents and adults, and this is through clinical
m cr obi ol ogi cal and serol ogi ¢ eval uati on.

Thirdly, to determ ne the incidence of Bordetella
pertussis infections through the same eval uations. Al so,
of course, to evaluate the safety of the Sm thKline Beecham
acel lul ar pertussis vaccine, again, relative to random zed,
bl i nded i ndividuals, who receive the hepatitis A vacci ne,
and to evaluate the serol ogic response and, as was
mentioned, really short termduration of protection to each
of the acellular pertussis conmponents of vaccinees.

The study will be prospective, double blind and
random zed and controlled and subjects will be recruited
primarily from schools and pl aces of enploynent. This wll
i nclude hospitals and nedical facilities. Really, the goal
of the study is to obtain a study population that is

representative of the U.S. population in general, providing
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sone diversity with regard to age, soci oeconom ¢ status and
ethnicity.

Subjects will be approximtely 2,000 healthy
adol escents and adults, 15 to 65 years of age, wll be
random zed to receive a single dose of either the
Sm t hKl i ne Beecham adult fornmul ati on PA vacci ne or our
hepatitis A vaccine. Adverse events will be nonitored via
diary cards for 14 days post-vaccination. And then active
monitoring will be done for respiratory illness via
t el ephone calls nmade by study personnel every other week.

This is the conmposition of what | amcalling our
adult formulation PA. It contains pertussis toxoid, 8
m crogranms, FHA, 8 mcrograns and pertactin, 2 1/2
m crograns adjuvated to alum numsalts. This is basically
t he nmedi um dose that was shown to you, the data fromthe
Keitel study, the study that you just saw.

It is approximtely one-third the dose of our
pediatric acellular pertussis vaccine. This is an overview
of the study procedures. As | had nentioned, the subjects
wi |l be vaccinated upon enrollment with either a single
dose of acellular pertussis or hepatitis A vaccine. Blood
specinens will be drawn prior to vaccination, one nonth

after vaccination and one year post-vaccination.
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And in addition, in a 10 percent subset, the
initial 10 percent who enroll into the trial, blood
specinmens will be drawn at 6 and 18 nonths of age in order
to evaluate antibody to K(7?).

Intensive followup will be done, as | said, in
the first 14 days post-vaccination with diary cards and
study personnel will call twice in the first two weeks to
check on the status of the individuals and to nmake sure
they are filling out their diary cards. And, in addition,
there will be some blood draws for illness visits. These
w Il basically be done when subjects are asked to report on
the occurrence of any respiratory synptons or non-inproving
cough of five days or greater duration.

In addition to asking the subjects to passively
report this, study personnel will actively call every other
week in order to nmake sure that the individuals are
reporting.

When a respiratory illness involving a non-

i nprovi ng cough of five days or greater duration occurs,
subjects will be asked to cone in for an illness visit and
this will consist of a nedical assessnent, collection of a
acut e phase serum and col | ecti on of nasopharyngeal aspirate

to be run for both culture and PCR.  Then they wll be
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asked to return within four weeks for a conval escent phase
speci nen.

It is actually in the protocol that subjects
shoul d be evaluated within 14 days of illness onset and the
reason was given by Kathy Edwards earlier.

This is a primary case definition for the study.
A case will be defined as any non-inproving cough illness
of five days or greater duration, evaluated within 14 days
of illness onset with a positive culture or a positive PCR
or a significant antibody rise to either 1gGor IgAin tw
or nore relevant pertussis antigens.

And only illnesses with cough onset, 28 days or
nore post-vaccination, will be included in the primry case
analysis. O course, there will be nmultiple secondary case
definitions as well.

Vacci ne efficacy analysis will be perfornmed in
order to assess the relative protective efficacy of the
acel lul ar pertussis vaccine and these were the assunptions
used in generating the sanple size.

Enrol Il ment period for the study wll be six
mont hs. Disease surveillance, this would be for each
subj ect, should be at |east 12 nonths. For sone

individuals, it my be as long as 18 nonths and the nean
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w Il be probably around 15 nonths.

Loss to foll ow up should not exceed 1 percent.
The attack rate in the hepatitis A vaccinated group, the
control group, is expected to be three per hundred subjects
per year and with an assuned true vaccine efficacy of 70
percent at a two-sided 95 percent confidence interval and
[imting the | ower bound of the 95 percent confidence
interval to 20 percent.

So, | just want to say that we are very happy to
be involved with this study and to be working with the NIH
again on an acellular pertussis efficacy trial in a
di fferent popul ati on, which we believe is an unnet nedi cal
need at this point and also to say that independent of the
assessnment of vaccine efficacy that is done in this trial,
this will be a very inportant trial in terns of describing
di sease burden, disease incidence and risk factors for
pertussis in the adol escent and adult popul ation.

| woul d be happy to answer any questions you nmay
have about the study.

DR. FERRIERI: Thank you, Dr. Howell.

Qur purpose today is not to have a | ong
di ssection of the NTAID trial that is underway. It is to

address the other questions posed by the Agency.
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Dr. Broone, did you have your hand up?

DR. BROOME: Could you just give us specifically
the basis for the 3 percent estimate of attack rating
control s?

DR. HOWNELL: | believe that the 3 percent attack
rate cane froma review of the literature and sone of the
data that you saw earlier this afternoon, expecting that
there is underreporting with pertussis and realizing that
we are not really sure what the attack rate is.

| would i ke to also nention that there is a data
and safety nonitoring board, who will be eval uating and
wi |l know what the attack rate is throughout the trial in
order to allow for the possibility of extending the trial,
shoul d this be an overestimate, in order to allow for
addi ti onal person nonths.

| don't know -- anybody else in the roomwho was
i nvol ved i n di scussions about sanple size and what attack
rate should be used would like to address that? Wendy?

DR KEITEL: It is correct that it was based on
studies primarily using serol ogi c evidence of infection and
an enphasis was in particular put on the possibility that
there are very high attack rates, but then recognizing

likely that it is considerably |ower.
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The 3 percent was, | guess, a conpromse or it
was felt doable with the power of the study and the ability
to detect differences between the two groups with the
possibility for reducing that to a 1 percent based on the
DSMB or DSMC or whatever you want to call it in interim
anal ysi s.

DR. FERRIERI: Dr. d ode.

DR. GLODE: | was just wondering about with
several of the investigators presumably working in
hospitals that see a lot of children -- | amjust trying to
t hi nk about if you were imuni zi ng popul ations that were
health care workers, who worked in hospitals with pediatric
popul ations, that those individuals may have had
subclinical or mld disease and, therefore, have anti body.
And | believe soneone said earlier that the response rate
in people with preexisting anti body was | ower to the
vacci ne.

So, it is the population that is getting exposed,
but if it is a population that already has subclinical
di sease and, therefore, higher antibody levels, wll it
make your vaccine | ook poor because you will get |ess
response to the vaccine. D dn't soneone say there was a

correl ati on between preexisting anti body and poor response
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to the vaccine?

DR KEITEL: | guess ny response to that is that
if antibody in any way correlates or determ nes protection
frominfection, then sonmebody who has hi gh preexisting
| evel s of antibody shouldn't get infected as frequently as
peopl e who have | ow | evel s of anti body.

One of the main concerns we have is that once you
have vacci nated, you may not be able to detect subsequent
anti body rises in people who do becone infected with
pertussis and that is why a huge enphasis has been put on
early assessnent of illness for collection of respiratory
secretions for culture and PCR because of that potenti al
bi as of not being able to show a significant rise in
sonebody who is vacci nat ed.

DR. FERRIERI: Thank you, Dr. Keitel and thank
you, Dr. Howel .

W will nove on to the Chiron presentation by Dr.
Joseph Eiden. And for sonme reason, you are said to have 12
mnutes, Dr. Eiden. Two mnutes sacrificed by your
col | eague, Dr. Howel .

Agenda Item: Statements from Manufacturers --
Chiron

DR. EIDEN: | appreciate the generosity.
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Thank you very much, Dr. Burns and the conmttee,
for the opportunity to present sonme of our clinical data
from our ongoing programto devel op acellular pertussis
vaccine to provide booster inmunization for adults and
adol escents.

For the sake of tine, | wll skip these two
slides and nention that the presentation overview today, we
have been requested to provide specifically data on i mmune
responses, on infants who have received Chiron's DTaP
vaccine in the Italian efficacy trial and in our U.S.
studi es, conparing the conposition of that vaccine to the
conposition of our acellular pertussis vaccine for
adol escents and adults and to denonstrate the relationship
of the serologic responses in those groups.

That is what the remai nder of the presentation
will do.

| mght nention quite briefly -- you have already
heard sonme of the data on our DTaP vacci ne, which has a
very favorable safety profile in over 28,000 infants
enrolled in clinical trials. It is licensed in Italy and
distributed there routinely. W have filed a PLA and an
ELA with the FDA and those are under review

Ef fi cacy has been shown in the Italian trial with
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very high level protection against pertussis by a variety
of di sease case definitions. |In addition to the extended
protection, which we nentioned earlier, there is also
evi dence of protection against pertussis in the period of
i nconpl ete i mmuni zation followng the first dose. This is
a very highly i munogeni c vacci ne, as denonstrated in this
particul ar slide.

Here, we are focusing on anti body responses in
the Italian efficacy trial against the three pertussis
antigens that are contained in our DTaP vaccine; PT, FHA,
pertactin. Al so shown in the lower |left quadrant is the
anti body response to PT as neasured by neutralizing
anti body assay in vitro. The other assays are ELI SA
assays.

For conmparison here, we have i nmune responses to
Chiron's DTaP vacci ne shown on the left with responses and
control groups receiving DT without pertussis antigens and
in a control group receiving whole cell pertussis vaccine
licensed in the United States and supplied by Connaught for
the Italian efficacy trial.

The peak responses in infants are shown in green
in each case and this is one nonth follow ng three doses of

DTaP. As you can see, there is also a fairly rapid drop
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off in antibody titers by approximately 15 nonths of age,
as shown in orange here. However, of note, two things:

Ef fi cacy was maintained during this period and afterwards,
despite the drop off in antibody titer and the anti body
titer shown in orange at approximately 15 nonths after the
third dose still is approximtely as great or greater than
that of the Iicensed whole cell vaccine in this case.

Now, the antigen conposition of the DraP vaccine
is denonstrated in the mddle colum in this particular
slide; again, three pertussis antigens, including our
uni que genetically detoxified pertussis toxin, FHA and
pertactin, wth alum num hydroxi de adjuvant and di phtheria
and tetanus toxoids.

In the following slides, | will be show ng you
i mmune responses to our aP vaccine for adol escents and
adul ts, which does not have diphtheria and tetanus toxoids
and has a conposition still containing antigenically
equi val ent antigens of PT, FHA and pertactin; the anmounts
being either as great or sonmewhat greater than in the
pediatric fornmul ation.

O note, in Dr. Keitel's presentation, our
conpany has changed nanes. So, the Biocine data you were

shown earlier will be in sonme way related to the Chiron
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data you are seeing here.

The other thing to note is this dosage of 5, 5
and 5 is mdway between the full dose and the one-third
dose that was used in the NIAID study that you heard
earlier. So, this is a bit different dose |evel than what
you have previously seen on the data.

Now, | amgoing to very quickly denonstrate with
two types of slides antibody responses conparing infants
and adults. The first set of slides will be box plots to
show you distribution of the antibody responses in U S.
infants after three doses of DTaP at peak titer, one nonth
after the third dose, conpared to the responses in
adol escents and adults one nonth after a single dose of our
aP booster vacci ne.

| will then follow up with a denonstration of the
decay curves over tinme in the adult populations with GVIs
and conparing those to the peak response follow ng three
doses of DTaP vaccine in the Italian efficacy trial. O
note, these assays in adults, adol escents and infants are
all nmeasured in the sane | aboratory by the sane assays
t hroughout in the remai nder of these slides.

These are box plots showing | og scale anti-PT

neutralizing anti body responses for three different trials.
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On the left, responses of U S. infants in a trial conducted
at Kaiser Northern HMOin the mddle, is a response from
one of our adolescent trials and on the right is a response
of adults and another one of the Chiron sponsored trials.

Now, across the x axis,you will also note GV
val ues, but the red boxes indicate the mddle 50th
percentile distribution of responses. There is a line
across the wai st of each box, indicating nmedian response,
and the outlier whiskers on the |lower part are fifth
percentile and the upper part are 95th percentile.

Here you can see on this log scale plot the
responses in adol escents and adults, mddle and right hand
sections, are greater than that seen in the infants
recei ving three doses of vaccine. |ooking at the sanme type
of plot, same studies, now we are | ooking at ELISA anti-PT
anti body responses; again, infants on the left, adol escents
in the mddle, adults on the right, GWVIs across the bottom
bei ng hi gher responses in adol escents and adults than
infants and the responses, as shown on the box plots, at
| east as great or greater than that in the infants.

Simlar data here denonstrated or displayed in
the same manner for responses against FHA. Once again, the

response is on a log scale, nmuch higher for adol escents and
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adults receiving a single dose than for infants receiving
three doses of DrTaP at two, four and six nonths of age.

Lastly, we see the sane type of very high
response in the adol escent and adult populations to the
pertactin conponent of these vaccines when conpared to the
infants, the GVIs here across the bottom bei ng several fold
greater in the older individuals than in the infants after
t hree doses.

Now, in addition to these distribution plots, we
put on this display responses of adol escents in a single
trial on the left and adults in a single trial on the
right, with decay curves over tinme fromtwo individual
trials. The scale here is no longer a log scale but is a
i near scale.

I n orange are shown the responses one nonth after
a single dose in yellow, the response as it decays at six
months and in blue, response as it decays by twel ve nonths.
We do not yet have data available on the adults at twel ve
mont hs. But the adol escent 12 nonth data will be in this
slide and that subsequently. Here, denonstrated the
neutralizing antibody titers in vitro against pertussis
toxin with very high first responses.

Al though there is decay, it is sustained over
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time. The sanme type of plot now | ooking at ELISA anti body
directed agai nst PT; orange being the peak response at one
month. We have added here, however, in the dashed |ine the
GMI that was observed frominfants, who participated in the
Italian efficacy trial. As you can see here, the response
in adol escents at twelve nonths and adults at six nonths is
as great or greater than the infants at peak foll ow ng
three doses in the Italian efficacy trial.

The response against FHA is al so quite excellent
with several fold higher than in the Italian efficacy trial
Wi th sustained anti body in both adol escent and adult
popul ations. And we also see with pertactin responses,
once again, the dash line being the GMI frominfants in the
Italian efficacy trial, several fold higher responses to a
singl e dose of the acellular pertussis vaccine in adults
when conpared to three doses in the infants in that study.

Chiron, thus, in summary, we have presented an
exanpl e of a DTaP vaccine that confers protection against a
w de variety of case definitions. The antigens enployed in
the DTaP vaccine in this trial are qualitatively equival ent
to the aP vaccine used in adol escents and adults and the
anti body response to a booster dose of aP vaccine after a

single injection is greater than or equal to that seen in
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the infant response to DTaP vaccine follow ng three doses
at two, four and six nonths of age, as neasured in the sane
| ab using the sane assays.

We believe these data are simlar to those which
have previously been provided to support |icensure of
booster imuni zati ons of pertussis in older children, based
upon infant efficacy trials and Chiron believes that a
pertussis vaccine, which neets these criteria and which can
present a strong clinical database for safety and
i mmunogeni city should be sufficient for |licensure of a
booster dose in adol escents and adults w thout additional
efficacy studies in those popul ations.

Thank you very nuch.

DR. FERRIERI: Thank you, Dr. Eiden

Are there questions for Dr. Eiden?

Dr. G eenberg.

DR. GREENBERG Joe, if | understood you
correctly, you know have efficacy data quite a ways out
fromthat Italian study.

DR, EIDEN:  Yes.

DR. GREENBERG And the serology now is nuch
| ower .

DR EIDEN.  Yes.
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DR. GREENBERG |If you drew your |ines, you could
now redraw those with a new |ine saying that because the
children are just as well protected with -- at |east for
PT, about a tenth as nmuch --

DR. EIDEN. Oh, it is probably less than a tenth
because that was a | og scale --

DR. GREENBERG  So, the second part of it is is
that | ower level still above what the normal adult or
adol escent has or is that now |l ess than what you woul d see
in the, quote, unprotected adult or adol escent?

DR. EIDEN: The levels, pre-immunization |evels,
in adol escents and adults is really very small. It is
single digits on these ELISAtiters. So, they are very
smal | nunbers and they barely show up on --

DR. GREENBERG Fromthe graphs, it |ooked like

they were on -- it looked |ike they were relatively cl ose;
that is, that -- so, an infant three years after
i mmuni zation, who is fully protected, still has a |lot nore

anti body than an adol escent does.

DR. EIDEN: | won't say that categorically
because | don't have the figures in front of me. That is
my menory. And if you renenber the decay curve at

approximately 15 nonths after inmunization, it was stil
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hi gher than what was seen at peak for the |icensed whole
cell vaccine at one nonth after three doses. So, it was
still elevated. It had just fallen off considerably over
that tine.

But, you know, if you want, | can try and | ook up
the data quite easily.

DR FERRIERI: Dr. Broone.

DR. BROOME: | amstruck that in considering the
adol escent/adult indication, we are asking a slightly
different formof efficacy for these vaccines, based on the
assunption that we are not just trying to protect the
i ndi vi dual vaccinated recipient, but we are trying to stop
transm ssi on.

| would ask you and all of the other folks
involved with the efficacy trials, obviously, those were
primarily designed to | ook at prevention of episodes of
clinical illness. Do we know anything about the efficacy
agai nst transm ssion?

DR. EIDEN. The efficacy trials in which Chiron
has participated haven't addressed the issue of
transm ssion. They have been specifically designed to
address efficacy of the vacci nes.

DR. FERRIERI: Anything el se?
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Thank you then, Dr. Eiden

DR. KARZON: Do you plan to follow the anti body
| evel s out further? Because it would be of interest to see
when they reach their original baseline or whether the
curve flattens out.

DR EIDEN. It is our intent to continue to
follow these until they go down to baseline if that is
possible. As you know, it is quite difficult to continue
but we would very much |ike to know when we have reached
basel i ne.

Thank you very nuch.

DR. FERRIERI: Thank you

W w il nove on to the next presentation from
Wet h- Lederl e by Dr. Suzanne Lasaque(?). Apologies if
did not pronounce your nane correctly.

Agenda Item: Statements from Manufacturers --
Wyeth-Lederle

DR, LASAQUE: | would like to thank the
organi zers for the chance to present data today.

Today | will be discussing results of two studies
done with our acellular pertussis vaccine conponent in
adults; one in the United States and the other in Germany.

Hopeful ly, this presentation will be clearer than that | ast
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view of it.

The first study was perforned in collaboration
with Lederle and Dr. Edwards. The study was perforned at
Vanderbilt in adults, 18 years of age and older. In this
study, it was a double blind, random zed, placebo control
trial; 118 adults were random zed to one of four groups.
The first group received the standard adult tetanus
di pht heria vacci ne and the other three groups were
random zed to TD fornulated with either full, half or
quarter strength acellul ar pertussis vacci ne conponent.

Local and system c reactions were assessed by
diary for 14 days follow ng vaccination and serum sanpl es
were collected for anti body assay before one nonth and one
year after inmmunization.

| would like to review the fornul ation of the
vaccine. As | nentioned, it contained diphtheria and
tetanus toxoids used in our adult TD formul ation and, in
addi tion, had 300 hemagglutinin units of acellular
pertussis with protein in the follow ng proportions; 86
percent, FHA, 8 percent toxoid, PT, 4 percent pertactin, 2
percent finbriae 2.

To briefly review the safety data, nost of the

safety reactions reported in the study concentrated at 24
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hours and, in fact, very few reactions were reported after
five days. As you wll see here, regardl ess of the
concentration of the pertussis conponent, reactions were
mld. The nost conmmon was |ocal pain at the injection site
and, in fact, all the reactions occurred either equal to or
| ess than what was seen with the TD formnul ati on.

The results of the antibody anal ysis perforned
here are 1gG assays, two PT, FHA, pertactin and
agglutinins. These are results fromDr. Edwards' l|lab. As
you will see for each of the antigens in each of the
vacci ne groups, there was a statistically significant
i ncrease between the pre and the one nonth post, the dose.
There was no response to pertussis antigens anong those who
received TD and there was no difference in the post |evels
achi eved between the three dose ranges of the acellul ar
conmponent .

Anmong t he subset of individuals who had sera
avai l abl e at one nonth and one year post the inmunization,
you will see that there was usually approxi mtely a 50
percent drop fromthat |evel achieved one nonth after the
dose.

Moving on to a simlar study in adults in

Germany, this one, however, used a nonoval ent, acell ul ar



242
pertussis vaccine, wthout diphtheria or tetanus. 1In this
study, it was an open | abel ed study of a single dose of
vaccine. However, in this instance, healthy adults were
grouped into two. The first group had received at | east
t hree doses of pertussis containing vaccine in chil dhood.
The second had no previous pertussis i munization. Because
CGerman records require the keeping of an up-to-date
i muni zation record, we could verify that, in fact, all of
t hese subjects had received at |east three doses in
chi | dhood.

Agai n, vaccine safety was assessed by a diary
card, in this case for 72 hours post-immnization and serum
sanpl es were avail able imedi ately pre, seven days, four to
si x weeks, six nonths and twel ve nont hs post - dose.

Again, you will notice that the acellular
pertussis conponent here is identical to that contained in
the vaccine that was tested by Dr. Edwards' group in the
same proportion.

Simlar to the data that Dr. Edwards has
presented, the reactogenicity, which was reported, was mld
and, again, the nost frequent report was |ocal pain. Local
reactions were rare and there were no reports of fever in

ei t her group.
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In a simlar fashion, the i munogenicity as GWSs,
antibody to 1gG to each of the antigens contained in the
vacci ne and, again, regardl ess of whether they had received
prior pertussis vaccine or no previous vaccination, you
will see a significant increase for each of the antigens in
sanpl es that were taken four to six weeks after the dose.

Anot her way of showi ng response, | ooking at
responses greater than or equal to a fourfold rise in titer
fromthe baseline to four to six weeks post, you see in
bot h groups, regardl ess of the previous history of
i mmuni zation, there were excellent responses for the first
three and | ess over finbriae 2, which is contained in nuch
| ess | ower concentration.

At this point, | would Iike to show data that
| ooks at antibody response, in this case, a pilot study to
the German efficacy study, where you will see displ ayed
geonetric nean titers for each of these antigens one nonth
after the third dose and one nonth after the fourth dose.
All these assays were perfornmed in the Lederle | aboratory.
So, | amusing these to conpare to the results achieved in
German adults where the sanme assays were perforned.

What you will see is that in these results in

study children where efficacy was denonstrated to be 81
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percent, that the adults achieved far greater titers one
nont h post-dose many fold higher than those achi eved by the
i nfants where the vaccine was efficaci ous.

So, in closing, | would like to suggest that
based on the efficacy data of acellular in young children,
it is clear that a booster dose in adults results in
antibody levels to all the antigens that are well above the
| evels shown to be effective.

Li censure of acellular pertussis as a booster
dose in adol escents and adults should be based on this
ability to induce an anti body response, which is above
those |l evels shown to be protective in children. | would
like to add that certainly as we go forward with further
studies, we consider it inportant to prove the burden of
di sease of pertussis in adol escents and adults.

If there are any questions, | will be happy to
answer them

DR. FERRIERI: Thank you, Dr. Lasaque.

Questions fromthe panel ?

Dr. Flem ng.

DR. FLEM NG Could we see again the
reactogenicity data fromthe first random zed trial with

full dose, half, quarter? That went by fairly quickly.
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So, essentially, looking at these data, is it
correct to interpret that the |ocal reactions and systemc
events were sonewhat less in the presence of the AC at sone
dose?

DR. LASAQUE: Yes, that certainly is one
interpretation.

DR. FLEM NG And the rationale for that, any
t hought about that?

DR. LASAQUE: We have thought about it. | would
be interested in hearing what Dr. Edwards thinks, as well.
We don't have a clear explanation.

DR. EDWARDS: They actually were different |lots
unfortunately. The big T, little d was a different | ot and
it was mxed with the acellul ar dose.

DR, FERRI ERI: Yes, Dr. Daum

DR. DAUM | have a question and a comrent or a
request for a comment, | guess.

The question is toward the end of the talk you
twce referred to anti body | evels that have been shown to
be protective. | wonder if that coment is alittle bit
m sl eadi ng because there were antibody | evels that you
measured during an efficacy trial on subjects who were

pr ot ect ed.
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DR. LASAQUE: Right. | think that woul d have
been -- your choice of wording is perhaps nore accurate
than the ones | used.

DR. DAUM Ckay. The second thing | would Iike
to hear your coment on that | thought were very
interesting that you showed was the data in the Gernman
adults and you comented on the post-inmunization titers
that they had, but | thought they were kind of interesting
to ook at the pre-immunization titers that they had,
conpari ng people who had received pertussis vaccine with
t hose who had not.

It looked like for sone of the antigens, they
were al nost incredibly the sanme and for sone --

DR. LASAQUE: And for others, they are --

DR DAUM -- and | wonder if you did any
anal ysis of those differences and what your conclusions are
about that.

DR. LASAQUE: | think that you possibly were
referring to sone of these, where they are nost striking.
These were, in fact, different -- the pres were different
both for finbriae and for pertactin anong the two groups.

DR. DAUM And not -- | nean, is that a

statistical comment or --
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DR. LASAQUE: Yes, but it did not influence where
t hey ended up.

DR. DAUM Were the differences for PT pre the
same and FHA --

DR. LASAQUE: No. Those were not statistically
significantly different.

DR. DAUM Does that inply anything about
previ ous pertussis vaccines received?

DR, LASAQUE: | amnot famliar wth the
formul ati ons of vaccines that were used in Germany during
that time. They were whole cell vaccines, obviously, but
t he conponents, | amnot fully acquainted wth.

DR. FERRIERI: Thank you very much.

Pl ease use the m crophone, Dr. Paradiza.

DR. PARADI ZA: To the issue of correl ates of
immunity, this norning Bob Col berger presented data that
suggested that maybe we are getting towards correl ates of
immunity with -- showing that the burden of disease was in
the children who had the | east response to sonme of the
antigens. | think others are working in the sane
di rection.

So, | wouldn't give up on the potential for a

correlate for acellular pertussis. That may be vacci ne
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specific, but that is what we are tal ki ng about anyway.

DR, FERRIERI: Thank you, Peter.

DR FLEM NG Could I follow up on that?

But if it is vaccine specific, then how do we
really use it to |l ook at future vaccines in | ooking at
relative effects of various vaccines and how do you explain
the Swedish trial results where within the sane trial you
see strikingly different efficacy, where the anti body
| evel s on PT and FHA went in the opposite direction?

DR. PARADI ZA: | said it needs to be vaccine
specific only because we have al ways dealt wth vaccine
specific. | mean, they are all different and the
presunption is or at |east mne has been that we would |ink
back to our own efficacy trial data.

You know, the question that you raised earlier, |
think, is a good one, but while the antibody to PT and FHA
was goi ng down in one vaccine, it also had two ot her
conponents in it that were probably affecting that
efficacy.

So, you would need to | ook at the responses to
those two vaccines individually. | amnot inplying that
you are going to get a correlate that is going to be

uni versal for all vacci nes.
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DR. FERRIERI: Thank you

W will nove on then to our |ast presentation
fromthe manufacturers and this is from Connaught
Laboratories by Dr. Carleton M schevitz.

Agenda Item: Statements from Manufacturers --
Connaught Laboratories

DR. M SCHEVI TZ: Actually we didn't request tine
to make a presentation. So, there is no fornma
presentation that we have. The data that we have is
simlar to the other manufacturers.

We have done dose ranging studies with both
acel lul ar pertussis conponent alone, as well as with DTaP
and those dose-rangi ng studies did show a dose response to
both the PT and the FHA in the vaccine.

We al so have taken the opinion that |inking the
anti body response to the trials where efficacy was shown
with our own vacci ne woul d be a proposed nechani sm of
potential licensure of a product in adults.

So, | would be happy to answer any questions if
there are any.

DR. FERRIERI: Committee?

DR. M SCHEVI TZ: Okay. Thank you.

DR. FERRIERI: Are you sure you have no
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questions? Oherwi se, then we will nove on back to Dr.
Burns and the FDA presentation of questions.

Agenda Item: FDA Presentation of Questions

DR BURNS: | would like to introduce the
questions that we would like the commttee to consider. W
have two of them

The first is: Can denonstration of efficacy of a
gi ven acel lul ar pertussis vaccine adm nistered as a primary
series to infants serve as a basis for efficacy of that
vacci ne when adm ni stered as a booster dose to adol escents
and adul ts?

| would |ike to enphasize that we are talking
about if efficacy of a given vacci ne has been denonstrated
ininfants, can we use that data for that vaccine. W
aren't tal king about anything el se goi ng between vacci nes,
between two different vaccines.

If the answer to the first question is "yes,"
then is denonstration of conparable antibody response in
adul t s/ adol escents and infants an appropriate indicator
that the different age groups respond to the vaccine in
equi val ent manners.

Vell, have we used anti bodies to bridge between

age groups before? And the answer is "yes." | would |ike
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to just rem nd you of that here. Denonstration of efficacy
of a given acellular pertussis vaccine admnistered as a
primary series has been used as a basis for efficacy of
t hat vacci ne when given as a booster dose to ol der children
and anti body responses were used as a neasure to ensure
that the different age groups respond to the vaccine in
equi val ent manners.

| would Iike to just give you three exanples and
| will go in the order that the vaccines were |icensed.

In 1991, ACEL-I1MJUNE was the first acellular
pertussis vaccine licensed in the United States for booster
use. The efficacy study was a Japanese househol d cont act
study. Three doses were given to two year old children by
a reinforcing dose one year later. The licensed indication
was for the fourth and/or fifth dose, which could be given
to children up to seven years of age.

This was discussed by this conmttee in January
of 1991.

The second exanple is Tripedia, which was
licensed in 1992. The efficacy trial was in Sweden in 1986
and 1987. Two doses were given to infants beginning five
to el even nonths of age, seven to thirteen weeks apart.

The license indication was for the fourth and/or fifth
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dose.

Again, this was discussed by this conmttee in
Novenber of 1991.

And the third exanple is I NFANRI X. The efficacy
studies were in Italy and Germany. Germany, you haven't
heard about today, but you have heard about it before. It
was a househol d contact study. There were three doses --
in both of these trials, three doses were given in infancy.
The licensed indication is for the first four doses or for
conpletion of the five dose series after whol e cel
pertussis vaccine. So, children up to the age -- up to the
seventh birthday could get this vaccine.

This was discussed by this conmttee a year ago.

So, again, | wll just --

DR. FLEM NG Before we go on, isn't there one
nmore exanple? This past COctober --

DR. BURNS: That is right. The ACEL-I MJNE was
licensed for the fifth dose based upon infant efficacy
data. But it was already licensed. So, | didn't --

DR. FLEM NG There were actually two that we
considered in Cctober. The other one was the Anvax.

DR. BURNS: That is true and your

recommendati on - -
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DR FLEM NG And this commttee had serious
concerns about safety of the fourth dose and safety and
i mmunogenicity of the fifth dose and specifically raised
strong recomendati ons for gathering additional data to
expand the inference fromthe first three doses beyond that
poi nt .

DR BURNS: R ght. || think that -- wasn't that
nore of a safety question, rather than i nmunogenicity for
the fifth dose?

DR FERRIERI: Yes, primarily a safety
reactogenicity issue, was it not?

DR. FLEM NG In ny recollection, it was
primarily reactogenicity on the fourth and fifth dose and
then al so i mmunogenicity on the fifth dose.

DR. BURNS: They had no data on the fifth dose.
So, it wasn't even being consi dered.

DR FLEM NG W were asked to consider it.

DR. BURNS: Ckay. | amsorry. You were, yes.

So, | wll leave the questions up in case you
want to refer to them

DR. FERRIERI: Thank you, Dr. Burns

Well, we are at this point in time where we can

gi ve serious thought to the questions and I woul d encourage
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free discussion by the commttee nenbers.

Agenda Item: Committee Discussion

Let's start with the first question. |Is there
anyone who would like to tackle this froma discussion
point of view, raise any particular issues?

Dr. Apicella and then Dr. C enents.

DR APICELLA: | think the first thing is that we
| ooking at two different diseases in a way. Disease in
infants, it has been discussed already, is significantly
different than disease in adults. | amnot sure you can
make a judgnment based on the efficacy of the vaccine in
infants, to what it will do to the disease in adults.

Pl us, the question was rai sed about the other
factor, the effect on colonization in adults. This really
hasn't been | ooked at and would be, | think, a conponent of
efficacy of the vaccine in adults.

DR. FERRIERI: Dr. denents.

DR. CLEMENTS- MANN:  Just for a point of
clarification.

On the first question, when you enphasi ze the
word "given acel lular pertussis vaccine," | just wanted a
clarification whether you are thinking that if it were a

| oner dose or a higher dose or sonething |like that, would
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t hat be considered the same vaccine?

DR BURNS: Well, | think that we -- | would like
to hear what the commttee has to say about that subject
because, obviously, sone of the manufacturers are
considering going to a | ower dose. Wat if you had the
scenario of -- you had a | ower dose, yet, the immune
response that is nmeasured by anti bodies was still quite
robust as a booster dose in the adults?

DR. FERRIERI: Does that satisfy you?

Dr. Keitel.

DR. KEITEL: | just wanted to add one
conplication, which is does the fact that the pediatric
efficacy trials use DTaP vaccines also conplicate the
i ssue? Mbst of the proposals or many seemto be for
acel lular pertussis vaccines in adults that may not be
formul ated to contain adult TD. How does that influence
this?

DR. FERRIERI: Drusilla, did you want to respond
to that?

DR. BURNS: | think that what we have done in the
past with the conbination vacci nes, we have one acell ul ar
pertussis vaccine that was |icensed for booster dose in a

conbi nation with Haenophilus. And in that case, we used
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anti bodi es as the correl ate.

The question is could you do that here. Also, if
the anti body response is still very high in adults, nuch
hi gher than what the infants got, even though in that case,
the T and the D was present, would that matter?

DR. FERRIERI: Dr. G eenberg.

DR. GREENBERG For clarification, are there any
known exanpl es where inmuni zation in children that is
effective has been shown to not be effective in older -- |
mean, | would like to know that if there are exanpl es of
that. Certainly, the converse can be true, where
i mmuni zation in adults may not be effective in children,
but I can't think of a good exanple. So, |I would just |ike
my | D colleagues to --

DR. FERRIERI: Dr. Pol and.

DR. POLAND: ETE ?) may be an exanpl e.
Controversial, but it may be one exanpl e.

DR. FERRIERI: Quite a different fornul ation, as
wel | as di sease.

| s there anyone who wants to take up the point
raised by Dr. Apicella, though, that he thinks there are
very different diseases and --

DR. FLEM NG Before we |eave this |ast point,
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just a quick comment. How many settings are there where we
have done wel | -desi gned, well-conducted efficacy trials,
| ooking directly at effects on reduction in infection rates
in both children and adults, because we would need to have
an array of those types of settings to be able to draw from
those to answer your question?

DR FERRIERI: Dr. Eric Hewett.

DR. HEWLETT: | will address the issue of the
di sease process.

| think that it is probably nore a matter of
degree than it is significant different processes. W
really don't know the mechani snms of this disease and why
peopl e cough the way they do. There are a whole | ot of
things that are being worked on at the present tine.

But given that, | think the severity of disease
is probably different. 1In fact, probably is representative
of sone |level of residual inmmunity, so that there is
protection agai nst some conponent of severity.

As a result -- and you brought up also, | think,
the issue of asking for protection agai nst col oni zation or
transm ssion, as Claire nentioned before. | amnot sure
that that is fair to hold the vaccine to that standard at

the present time. That is an objective that we have and
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that will be nice if that happens, but | don't think that
that has to be a requirenent at this point in order to
consider licensing this vaccine for this indication.

Now, there has been nention several tinmes during
t he course of the discussion, the issue of subclinical
infection or colonization. | amnot sure exactly what that
means, but | think it is a semantic issue. There certainly
is evidence that one can be exposed to this organi smand be
transiently culture positive.

Claire Broonme showed this a nunber of years ago.
And then not ever develop synptons. | think what we are
tal ki ng about here as subclinical infection is probably
soneone who is exposed to the organi sm whose i mmune
response then rejects that organismin an appropriate
fashion. Therefore, they never reach the stage of having
clinical disease, but it elicits an immune response, which
we see. |If you look only -- not in a popul ation of
synptomati c individuals, but serologically in a popul ation,
you are going to see a higher level. That is why the
nunbers, Tom were so nuch higher if you just |ook, do a
sero survey as opposed to | ooking at people who are
synpt omati c.

So, | think it is probably -- the real value is
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somewhere in between. As Caire alluded to before, are we
cl ose enough to be able to do the NTAID trial? That
remains to be determned, but | think it is somewhere bel ow
t he nunber that we get on serologic basis, but sonmewhere
above where we have thought it was previously.

DR. FERRIERI: Let's continue that thene.

Claire, would you like to keep it up?

DR. BROOME: Well, | would actually like to just
agree with Eric in terns of the inplications. W
under st andi ng of what this commttee -- what the FDA needs
to westle with is is this efficacious against clinical
di sease in the vaccinated individuals? But |I do -- and |
raise the transm ssion issue nore thinking actually for the
ACI P's problem of how would you use a |icensed product and
al so just to have people think creatively about what m ght
be done to docunent inpact on transm ssion.

DR. FERRIERI: Dr. denents.

DR. CLEMENTS-MANN:  Yes. | think the studies to
| ook at transm ssion and probably causation could better be
done in an effectiveness study, you know, where you
i mmuni ze everyone and then | ook at the effect in the
community or househol ds or what not or high exposure

si tuati ons.
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So, | think there are other ways to address that
guestion once you know that it is imunogeni c enough and
you have sone idea of its effectiveness.

DR FERRIERI: Dr. Snider and then Dr. Klein.

DR. SNIDER Well, perhaps this is alittle bit
redundant, but | think what we are saying is or | think
what | would say is that | certainly would be willing to
accept the notion that the vacci ne would prevent clinical
di sease in adol escents and adults to the sane extent or
greater, as it does in infants.

So, if that is the clinical indication for the
vacci ne, then, you know, | think you have your answer. But
what we are struggling with is whether that indication
really is what is necessary to determ ne whether the
vaccine will benefit the pertussis situation in this
country because we don't know enough about transm ssion,
col oni zation issues to be able to know whether using it for
the indication that we use it in infants will have an
i npact on the pertussis epidem ol ogy.

My intuition is that it would have sone inpact,
but if it reduces the -- for exanple, if it reduces the
duration of synptons or the duration of shedding of the

organism certainly if it were shown to reduce that and the
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i keli hood of col onization, which we can't exclude as being
anot her nmechanismthat infants get infected, wth coughs
stinul ated by sone other way, then we may not have a big
I npact .

So, we will be left wwth the dilema of a
i censed vaccine for which we really don't have any
recommendati ons potentially.

DR. FERRIERI: Please, Dr. Burns

DR BURNS: | think I want to clarify the
guestion that we need answered today and that woul d be
woul d the vaccine work in the individual who receives it.
Your point is very good. | think it deals nore with
recomendati ons for use, which would be other commttees.

DR. SNIDER  Thank you for that clarification
because | think that hel ps us focus our answers then.

DR FERRIERI: That is great, Dixie. | think we
do need to keep that in m nd.

Again, David Klein and then Bob Daum

DR. KLEIN: During our discussions for devel oping
our design of the so-called adult pertussis study that we
are planning to do, we did discuss the issue or the
possibility of |ooking at secondary attack rates. W

t hought that was an inportant issue. Unfortunately, it
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just didn't work out because we didn't think there would be
enough cases anong each of the individual sites to warrant
such an approach.

So, we felt that maybe -- | don't think any given
site woul d probably have nore than five or six cases of
di sease. So, it just didn't allow for that type of study.

DR FERRIERI: Dr. Daum

DR DAUM In ternms of trying to conme to grips
with this nmyself, three issues seemto be inportant to ne.
One is that the antibody data that have been presented by
many different people now as potentially hel ping us to
bridge fromadult to pediatrics haven't hel ped ne because
the correlate isn't there that | would |ike to have in
terms of the trials that were done in Europe particularly
bet ween efficacy and the anount of anti body produced.

So, try as | wll and staring at the nice slides
we saw today, | can't nmake the leap and | don't understand
how to do that interpretation. So, | guess ny first
problemis is that | can't do the bridge trick and | can't
get there from anti body.

DR FERRIERI: Fromchildren to adults.

DR. DAUM  Yes.

The second thing is is that the nunber of doses
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bei ng tal ked about for an individual is different. W give
children three doses as a rule and then nost often start
measuring efficacy, at least in a serious way, after the
three doses and, yet, at least what | think | amhearing is
that we are planning a single dose intervention for adults.
That, to nme, is different.

So, | would say that is an unknown as to whet her
that would be as good as a series in children.

The third thing that keeps com ng back to nme --
and | guess maybe refl ects sone ignorance about what adult
pertussis looks like in terns of its spectrum-- is that
there is a difference in how the vaccines are perforned --
and | think I include the whole cell vaccine here -- in
terms of mld disease versus clinically severe di sease.

There is no doubt with even the whole cel
vacci ne that we had good control of clinically severe
di sease in this country and nmuch | ess good control of mld
di sease. | think the acellular trials underscore this even
nore and we sort of tal ked about that a little bit earlier
this afternoon.

So, ny bottomline is | would |ike to know nore
about adult pertussis and what it |ooks |like and its

mani f estations before | woul d be enthusiastic about going
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forward with this kind of extension. And | amlooking to
the trials that have been tal ked about today as potentially
very, very exciting in supplying that kind of information.

DR. FERRIERI: Dr. Burns, could you respond to
Bob's point regarding the single dose, confirmng that that
is the -- this was puzzling to ne as well and | was
hopi ng --

DR BURNS: | think that it is fair to say that
nost peopl e who have thought about adult pertussis vaccines
are thinking only in the single dose terms. | think
everybody is a little bit nervous about the reactions they
m ght get in adults if they got three doses of these
t hi ngs, given what we have seen in kids.

| do have a question, however. W aren't talking
about necessarily -- necessarily about naive adults, adults
t hat have never been vaccinated or never seen di sease. W
are talking nore on the lines of a booster dose. In that
case, would that change how you think about it in any way,
singl e dose versus the whole series?

DR DAUM | don't know the -- | think that is a
very intriguing question and | would be the first to say |
don't know the answer. That is one of the reasons | wanted

to hear nore about the German adults that were and were not
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naive to previous imunization. It |ooked |like they sort
of | ooked the sane with the nmajor antigens before they cane
to the shot and then they | ooked the sane after.

DR. BURNS: The ones that -- and naybe the people
from Weth-Lederl e can correct nme if | amwong, but in
Germany there was a fair anmount of disease. So, those
adults that were not vaccinated may not be naive adults.
They woul d be exposed to the organi sm

DR FERRIERI: Dr. Hewett and then we wll cone
back to the other side of the table.

DR. HEWLETT: | think perhaps the issue of
anti body and correlate and such can be clarified a little
bit by acknow edging that in conparison with this norning,
we know a great deal |ess about this organismand the
di sease process with regard to protection than we do the
H b di sease.

The point is that we have sone nmgjor dil emmas and
| think, Drusilla, you may want to el aborate on this, but
the control, testing and regulation of this vaccine at the
present tinme is in a peculiar set of circunstances. The
whol e cell vaccine was tested at |least in part by
i ntracerebral nouse challenge test, protection against that

entity and the acellular vaccines, nost if not all of them
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don't pass that test as constituted in the past.

As a result, we -- and that test was validated on
the basis of the trials that were done in the md-fifties
in Geat Britain. So, as a result, there is no nmechani sm
by which to docunent that the present acellul ar vacci nes
are, in fact, to control them other than the use of
I mrunogeni city.

So, immunogenicity of the acellul ar vaccines for
the conponents that they contain is the major control
mechani sm for rel ease of each batch of vaccine at the
present tinme. That is in distinction to the fact that we
know that the clinical trials didn't reveal that any of
t hese single anti body neasurenents correlated with
prot ection.

So, the whole process is a bit awkward at the
nmoment and that is conpounded by the fact that at |east one
of the whole cell vaccines that was available in the United
St ates was passing the nouse intracerebral challenge test
and was being released, did less well than expected in the
efficacy trials, indicating that that test that we had
previously may not have been as good as we thought it was.
So, we really -- and there are actually immnogenicity data

fromthat vaccine to suggest that it was, perhaps, |ess
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i mmunogeni ¢ than sone of its peers, which gets us back to
t he point that even though there isn't a serologic
correlate, there certainly isn't anything better and there
is reason to think that that is a not unreasonabl e
i ndi cator of what is in these vaccines and how reasonabl e- -
certainly, how reproducible they are.

So, if we ook just at the hard data that we
have, we don't know very nuch and we woul dn't be able to do
anything right now If we take at face value that we are
ina bit of a dilemma and | ook logically at where we are
with this vaccine -- and as Eric said, there is not any
precedent for the fact that a vaccine that is established
to work well in children then doesn't do so or perhaps not
in adults, then I think that it is not unreasonable to say
that we nake a leap forward to do this.

But we certainly can't docunent it with hard
dat a.

DR FERRIERI: Dr. Cenents and then Dr.

G eenberg.

DR. CLEMENTS-MANN: | think that boosting with
this vaccine is not unlike boosting with tetanus and
di phtheria. | think the single imunization is fine. |

t hink that what may be happening is that as we have
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i nproved our imrunization rates and nore cohort children
have becone i munized, is that there is | ess natural
di sease overall boosting people every year and that there
are susceptible people who only got their -- you know,
their distant immunization fromthe actual inmmunization.
So that it wouldn't surprise me that we don't need to boost
peopl e i n adul t hood.

| think i munogenicity -- show ng conparable
i munogenicity or better than what was seen in the children
who appeared to be protected, is a reasonable bridge and so
that is --

DR. GREENBERG Correct ne, but you have al ready
here at this commttee established that a single booster
dose with these vaccines is licensable or recommended that
it was -- | would assune that the commttee would want to
have consistency in its approach. So, what | am m ssing
here is how -- what would be the difference here versus
t hose prior decisions that woul d make you feel that this
was a different situation?

You have said you could give this dose to a five
year old, right, as a booster? And that that is okay? So,
now the question is why is a 15 year old, is there a |leap

that a 15 year old may be different enough froma five year
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old that you would do sonet hing opposite to what you did a
few years ago?

DR FERRIERI: Wuld you like to tackle that,
Drusilla?

DR BURNS: Well, | think that is an inportant
point and | would |ike to hear what the conmttee has to
say on that.

DR FERRIERI: Well, why don't | just start.

| think that it is just part of the cautious
approach we use to introducing a different application for
a vaccine. So, there are issues of howthey will react,
what will be the clinical side effects conceivably and so
on. So, |I think we are not being inconsistent. W are
bei ng super scrupulous in our exam nation of the issue.

And | think the Agency is pronpting that in order
to better understand whether we see flaws in this approach
than nay be apparent.

DR. GREENBERG | totally agree. The critica
thing would be to say what are the differences or were
m st akes nmade previously or was there data that was not
under st ood because you obvi ously went through a big
deci si on-maki ng. So, best is to use information that you

have al ready devel oped.
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DR BURNS: | think that one of the -- we have
used it to bridge between the very young children and the
four to five to six year olds. Now, the question is can
you now go up in age?

DR FERRIERI: Oher points fromthe conmttee
regarding this Question 1?

Dr. Flem ng.

DR FLEM NG And, in fact, even with the age
four to five, there has been sone recent rethinking on the
part of this commttee, at least relative to one of the
vacci nes that we have been |looking at. It seens to ne to
partly get at your question, when | | ook at Question No. 1,
there mght be a sinplistic way to respond to that
question, which is sinply if you have a vaccine that has
been assessed in infants and if you cone up with an
efficacy of 70 to 85 percent, which is a range that we have
seen in infant trials, can you conclude quite plausibly
fromthat data that there is sonme level of efficacy in
adul ts?

| actually would be very interested to defer to
clinical colleagues on the commttee as to whether that

answer is "yes" or "no." It is not entirely clear what

that answer will be. But | amwondering if we need to
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answer a much nore difficult question, which, in fact,
partly gets at your question about the difference between
the fourth dose to a child versus a dose to an adol escent
or an adult.

Utimately, we need to be able to assess risk
benefit and when we | ook at benefit, we are | ooking at
efficacy and a nunber of issues that | have been hearing
t hrough the discussion today that could inpact efficacy
differently for adults is the different biology in children
versus adults, the different dose |levels that are being
proposed for adults and the different nunber of doses.

So, there certainly are reasons to anticipate
there could be differences. A major and difficult question
is can we presune that an efficacy of 70 to 80 percent in
children can be assumed to exist in adults? It probably is
much nore |likely and nmuch nore readily achieved to concl ude
that you have sonething, 20 percent, 30 percent. But I
woul d anticipate it would be much nore difficult to justify
that it truly is in the order of 70 to 80 percent.

Now, the other part of this issue, though, is
risk in risk benefit and understandi ng reactogenicity in
adults is an issue of considerable concern and of

particular inportance in risk benefit is what is the



272

overall prevalence of clinically relevant disease.

Wen we were listening this norning to Dr.
Farizo's presentation, it is clear that the answer to that
i s uncl ear because we are not talking -- | think Eric was
poi nting out that we have to be very careful that what we
are di stinguishing as di sease that m ght exist on the order
of 1 to 10 percent nmay be predom nantly subclinical disease
or maybe even just an immune response to exposure and not
di sease at all.

So, it would seemto ne that when we are | ooking
at risk benefit in adults, which is different fromthe
chil dhood setting, we have got to be able to reasonably,
effectively understand what this level of risk is. |If this
level of risk is very |low, then reactogenicity becones a
much greater concern if we are not preventing that nmany
cases relative to the nunber of individuals that have to be
exposed or have to be vacci nat ed.

| know the focus of this discussion isn't the
NIAID trial, but a trial such as the NTAID trial may not be
necessary to be able to anticipate sone | evel of efficacy
in adults, based on efficacy in children. But what it
would do is it would be able to much nore clearly identify

whet her that |evel of efficacy is largely preserved and
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inportantly it would give us insights on these other two
issues. It would give us direct conparative insights on
what is the preval ence of disease in this setting, as well
as reactogenicity.

If, in fact, the preval ence of disease is closer
to one in a thousand rather than thirty in a thousand, as
bei ng proposed here, that is an inportant answer in itself
because you may not have enough data to establish what the
relative efficacy is, but you do have enough data to
chal | enge whet her di sease preval ence is of such a | eve
that it would justify an intervention.

DR FERRIERI: Dr. Karzon.

DR. KARZON: This has been a very interesting
di scussion. So, | benefit by listening to all the pros and
cons here and I have ny own pros at the nonent.

First, a brief comment about the fact often
reiterated that we have no correlates of immunity and that
puts the fear of God into nost of us who are used to being
able, if it is an antibody-driven protective system to
have a level in fluids higher than in neasles and so on,
but there is a level, sonetinmes a range of |evel.

What we haven't done is | ook upon these five

antigens that we are using and there are nore if we wanted
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to use them as virulence factors that are co-controll ed by
the genetic basis of the organism W are | ooking at them
as singletons when they are not neant to be in nature.

What we need to do -- and we were tal king about this a
nmoment ago at the break -- a nultivariate analysis to see
if you can nmake nore head and tails out of the single
responses, subtracting the fact that sone of these antigens
are shared by other bacteria.

But there is no question that naking antibody to
virul ence factors is bound to be useful and it has turned
out to be this way.

That next leads nme into why we think a single
dose in an adult would be functional when it isn't in a
child. Well, that is pretty old i nmunol ogy. These are
wel | -primed people if they have been i mmuni zed or had
renote infection and they will get a pronpt and high
response on the subsequent dose. W will run into trouble
if we don't get prinmed people unless sone of these cross
antigen systens or functions. | don't know that.

But soneday we will inmunize nost of our infants,
soneday soon, and we will be dealing with prined people.

VWhat is our expectancy for gains in this systen?

| think they are reasonabl e, but one couldn't recount them
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It ought to make the disease nore nodest, if it doesn't do
away with it entirely. It should do that and you can
expect that. It does in children and | don't know why it
woul d be not so in an adult.

| f the disease is nore nodest, what does that
mean? |t neans that the bacteria ought to be present for a
shorter period. The count mght well be lower. The rate
of coughing and the intensity of coughing m ght be
di m ni shed and all those things are related to
transferability of the bug.

So, ny expectancy is that it should have on an
epi dem ol ogi cal basis an inportant contribution. It is
i nportant to know the duration of even the boosted anti body
because we may be in a situation where we are going to have
to rei mmuni ze every ten years or sonething |like that.
don't know. | wouldn't worry about that at the nonent.

That lies for the future.

React ogeni city has been nentioned and soneone
asked why we didn't do this with DTP if we thought this was
good for adults. Well, there is a big reason and that is
the reactogenicity. At |east we fear reactogenicity being
nore severe in adults. Wien | tried to find this in the

literature, it wasn't clear actually. It seens to be
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handed down t hrough the generations of pediatricians. |
don't know. But you don't imrunize a child over seven was
the operational rule. And | tried to find a base for that
and I wasn't sure | could in the literature anyway.

But at any rate, reactogenicity is sonething to
wat ch, especially the delay type thing that m ght occur at
five days or beyond that | don't understand, that has been
described in Sweden as well with the newer vacci nes.

So, ny thinking is that we can transfer the
presence of the appropriate anti bodies as protective in
adults and that we should go ahead and use it. Wether we
need efficacy trials -- it would be very nice to have
efficacy trials without going through the mathematics of --
| would think because of the nature of the population and
t he nunbers, this would be one whale of a difficult thing
and especially if you want to find out sonething about
transferability in the same experinent. That is not an
easy thing to do. |If sonebody wants to pay for it and do
it, | suppose it would be very nice. | wouldn't stop it,
but I don't know that | would go out of ny way to get it
ri ght now.

| think we will learn the sane things w thout an

efficacy trial. W wll soon enough find out.
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DR. FERRIERI: Thank you, David. | think that
you and other commttee nenbers have really pointed out the
limtations, what we know, what we don't know and that you
have now brought us to the point where | think we can
address what the Agency would like to know fromus. So, |
t hi nk we have got to cut bait here and nove ahead.

So, you have given us your opinion. Not everyone
at the table is eligible to vote fromthe scrutiny the
Agency has given to your alliances. So, | wll call upon
you on the left hand side of the table then.

Dr. Snider, would you like to offer your opinion?

DR. SNIDER. Wth the clarification that Dr.
Burns gave us, ny answer is "yes." | think the
denonstration of efficacy as a primary series to infants
woul d serve as a basis for efficacy of when that sane
vaccine is used as a booster dose in adults -- adol escents
and adul ts.

Wen people say we don't have a correl ate of
immunity, | may be showi ng nmy ignorance, but it seens to ne
that there is one correlate of inmmunity for sure and that
i s having received one of these vaccines. Second, it is
not clear to me that the -- and maybe peopl e know data t hat

| don't know -- that the absence of an immune response at
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all, 1 haven't heard about. | haven't heard that there are
peopl e who get no anti body response.

So, to clarify that point, | think what we are
saying is we don't have any -- we don't see a dose response
that we would like to see and it may be, you know, because
of epidemologic factors. It may be because of qualitative
differences in the antibodies, et cetera, or that we are
not measuring the right things. But | think it is alittle
bit overextending to say that there is no correl ation.

It may be that we are where we are on the curve,
that we just don't see the dose response. | think that is
what nost people are saying when they tal k about that.

DR. FERRIERI: Thank you

Dr. Broone.

DR. BROOME: | also think, based on consistency
wi th what we have done before and the -- | am al so not
awar e of exanples where efficacy in infants does not
correspond to protection in older -- particularly
adol escent and young adult populations -- | would say "yes"
to the first question.

DR. FERRIERI: Thank you

Dr. d ode.

DR GLODE: | would say "yes" to the first
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question. | ampartly reassured that we can deal with this
problemslightly sequentially; that is, that since an
efficacy trial is planned with one vaccine, we will get
answers to sone of the questions that Dr. Flem ng brought
up. So, if it goes as predicted, it will raise antibody.

It wll protect and there will be a noderate preval ence of
di sease in the placebo group.

If all of those cone out the opposite way, then
woul d have to re-look at this question.

DR FERRIERI: And we will learn a | ot nore about

adult di sease that everyone is asking about.

Dr. Flem ng.
DR. FLEM NG | can be brief based on ny previous
comments. | would be pleased to defer to ny clinica

col | eagues here, if there judgnent is that, in fact, we can
translate high |l evels of efficacy shown in infants to
reasonabl e evi dence of sone efficacy in adults. M nmgjor
concern is ultimately we are | ooking at risk benefit and it
seens to me we can't avoid the aspect that that |evel of
efficacy matters. And | would have nuch nore of a serious
concern about saying that we can readily translate 70 to 85
percent efficacy in infants imediately to adults.

It will be inportant as it is in any prevention
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setting, but particularly in adults where the overal
preval ence of clinically relevant di sease can be very much
| oner, that we have to understand reactogenicity very well.
One approach to this whole story is the NTAID trial. There
are ot her approaches, though, in the absence of trials.

We can use surveillance studies in followup to
try to assess overall levels of risk and reactogenicity and
efficacy and if we have a profoundly efficacious vaccine, |
think we can get sone real signals for that. On the other
hand, if it is less than profoundly efficacious, then it is
a very blunt instrunent that we are using to get at a very
i nportant issue, which is what is the |level of efficacy and
reactogenicity in a setting where preval ence could well be
a clinically relevant disease, a lot |ess than what it
woul d be in children.

DR FERRIERI: Dr. Villalta.

DR. BROOME: Could | just clarify nmy answer
because | think the safety point is actually a very
inmportant one. | would phrase it slightly different than
Tomin that | think the severity of disease that you are
preventing is not that striking and our safety database
avai l able so far is not the substantial.

| don't think it is that easy to get safety
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observations. So, | would encourage the manufacturers to
expand their safety databases, as well as |ooking toward
the NTAID trial

DR. FERRIERI: Thank you, Claire. That is a
really critical question that we can't overenphasi ze today.

Fernando, Dr. Villalta.

DR. VILLALTA: In theory, I wll say "yes."
Providing that the population are prinmed and able to
respond properly -- in addition to the response, additional
i nformati on shoul d be provided about the virility of this
di sease in adults particularly because we don't know very
well really if antibodies are effective or what class of
antibodies or even if simlar responses are involved.

So, | think that this information is very
critical.

DR. FERRIERI: Thank you.

Ms. Cole.

M5. COLE: | vote "yes."

DR. FERRIERI: Dr. Apicella.

DR APICELLA: | will be very brief. | am
concerned about this question because | think it is out of
the appropriate sequence. | really don't think we have a

firmgrip on the problemat all. And to ask this question
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now, w thout knowi ng the scope of the problem-- we know
that it is a relatively nodest disease in terns of its
severity in adults. | amvery concerned about the safety
issues in ternms of people who are going to receive three
doses of this vaccine as children and receive it again as
an adul t.

| think it probably is efficacious in preventing
chil dhood pertussis in adults, but what it will do to
adults with the pertussis syndrone, | am not sure.

DR. FERRIERI: Dr. G eenberg.
GREENBERG. | vote "yes."

FERRIERI: Dr. O enents.

3 3 3

CLEMENTS-MANN: | vote "yes" and | agree with
Claire that it would be nice to have nore safety
I mmunogeni city dat a.

DR FERRIERI: | vote "yes" also, but want to
support previous comments, particularly those nade by Dr.
Broonme and Dr. Fl em ng.

Yes, Dr. Klein.

DR. KLEIN. Can | just clarify the NTAID s
position on this trial, just for the record?

VWen we first initially discussed the opportunity

of doing studies in adults to address all the various
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i ssues that have been raised here, especially the
out standing public health issues -- and that was the
intention of our even considering doing studies in adults
was basically froma public health standpoint view -- we
initially, obviously, started tal king about the possibility
of doing efficacy studies.

In doing so, we realized that there were a | ot of
-- there was a lot of information we didn't have. In fact,
it was quite difficult to cone up with a sanple size
estimate because -- or guesstimate -- because we didn't
have the data. So, the 3 percent is basically just that, a
guessti nmat e.

So, we kind of stepped back after discussing al
t hese issues and realized that perhaps the nost inportant
aspect of doing the study was basically to answer the
guestion about prevalence of a clinical relevant disease
and we thought that was really a very primary feature to
consi der, maybe nore inportant than efficacy and even as
well, to look at the epidem ol ogic data to assess the risk
factors for individuals who were i muni zed and non-
i mmuni zed.

| think those were the two critical features of

this trial that we really went to attack, rather than
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purely for efficacy because we realized that there is a
good chance that we m ght not show efficacy. But the
chances of being able to denonstrate the inpact on the
adult population for sure is there.

| mean, | just think the way the trial is
designed, we can't mss. | also feel -- we also felt that
this type of data would be very relevant for the advisory
groups in the future to nmake inforned decisions and | don't
think that they could possibly go ahead and do that w thout
the data, not just efficacy data, but data on what the
i npact of disease is in the adult popul ation.

One nore point, in a coment about the inmunol ogy
aspect, we are going to be |ooking at cell-nediated
immunity. That is an ancillary study. W wll be doing
long termstudies in that regard. W are also going to be
| ooki ng at incidence of disease for m croplasma pneunoni ae
and chl anydi a pneunoni ae because we have the patients. W
have the blood and | think the opportunity is there.

So, we will have a lot nore data to present than
just for pertussis.

DR. FERRIERI: Thank you, David. Those are
real ly good points.

| think we should nove on to the second questi on.
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Drusilla, why don't you refranme it for us and nake sure
that we conpletely understand it?

DR. BURNS: The question, since you have answered
"yes" to the first, is denonstration of a conparable
anti body response in adults/adol escents and infants an
appropriate indicator that the different age groups respond
to the vaccine in equivalent manners? In other words, can
we use anti bodies to bridge between the two age groups, as
we have done between the primary series and the booster
series?

DR. FERRIERI: Thank you

Di scussion fromthe comnmttee?

DR FLEM NG Not only to bridge but to concl ude
that the efficacy is equivalent, which is --

DR. BURNS: To conclude that there is efficacy n
t he vacci ne.

DR. FLEM NG That is not what you say. You say
in an equival ent manner.

DR. BURNS: | would lIike to change that and not
make it such a narrow definition, but to conclude that the
adults would respond the sanme way, such that they would be
protected, so that there would be sone efficacy in the

adul t .
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DR. FLEM NG There would be nore than zero --
nore than zero?

DR. BURNS: It would be efficacious -- yes.

DR. FLEM NG It could be 15 percent and then the
answer woul d be "yes." AmI| interpreting you correctly?

DR. BURNS: Yes. W license vaccines on the
basis of safety and sone efficacy. So, that is what we
want. W aren't saying that it has to be as high,
necessarily. | think -- would you expect to get a
reasonabl e amount of efficacy in the adults?

DR. FERRIERI: Ckay.

Dr. Snider.

DR. SNIDER  Well, | don't think any of us know
for sure, but, again, it seens to ne that based on the
di scussions we have had, that it is reasonable to assune

that one woul d get sonme degree of efficacy and based on the

data we have seen in terns of titers, | would guess that it
woul d be substantial. So, | would say "yes." Again, with
my colleagues, | think there are the caveats that there are

nmore questions to address with regard to |icensure beyond
these two questions, safety issue and so forth, and then
for the group that | deal with, the ACIP, for those who are

going to have to deal with recommendati ons for use of this
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vaccine, there are lots of questions that coll eagues around
the table have raised that are going to have to be
addressed before one can nmake those ki nds of
reconmendat i ons.

But in this narrow -- to this narrow question
yes.

DR FERRIERI: Dr. Karzon, we are cutting to the
chase now.

DR. KARZON: Are we voting or discussing?

DR FERRIERI: W are doing both, Dr. Karzon
This is your chance.

DR. KARZON: | think we are on less firm ground
with this second question. | postulated that the di sease
ought to be mlder. Pertussis is a continuum of disease
expression, unlike sone other diseases that are nore nearly
all or none, although all diseases have sone el enents of
continuum That is why | described this nore nodified
di sease as having |l ess bacteria for a shorter duration and
| ess coughing as less likely to spread.

Now, one thing that is characteristic of al
vaccines is that when you have a partially effective
vaccine, it is nost effective -- the highest efficacy rate

is for severe disease and that has been true, very true in
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pertussis. The efficacy with one cutoff |evel, say, three
or nore weeks of coughing, wth whoops and vomting and so
on, may be 84 percent and if you |l ook for mninmal disease,
it is less effective.

That al so goes along with the difficulty of
ef facing di sease so conpletely as to halt its pathogenesis
to a lesser point. So, howthis will be inreal life I
don't know. The critique, the down side of going ahead
wi thout an efficacy trial, there is a down side and David
Klein mentioned those points to remnd us, remnd ne of it.
W will learn something with an efficacy trial that would
add to our know edge and nake it sinpler and easier and
qui cker to conme to decisions about howit wll be used.

| don't think there is any question of that. |If
we suggest that it seenms to have sone salutary effect
w t hout nunmbers, we are going to have to wait until we get
epi dem ol ogi cal information alnost. But | am suggesting
that we study these patients as if they were a pathogenesis
study and do cultures and so on if they get sick. Even a
few cases mght be instructive as to what nodified
pat hogenesi s is.

| don't know how to answer that |ast question.

DR FERRIERI: That is quite legitimate. |[|f you
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feel that you are unable to answer it, | think that for
this question it is a bit tougher and we can accept an
equi vocal .

Dr. Broone.

DR. BROOME: This is just a follow up comrent
with regard to Dr. Karzon's |ast point.

| don't know if you were explicitly engaging this
i ssue, but the question of when can you continue a
controlled trial when there is a licensed product is
sonet hing that people westle with. | guess | would think
you can make a distinction between having a |icensed
product versus one for which there is a universal
recommendation and in the absence of a universal
recomendation, | am assum ng even were this product to be
licensed, that it would be ethical to continue the trial to
t he poi nt when there was a recomendati on for universal use
or what ever

DR. FERRIERI: Do you have an opi ni on on whet her
you can support this question then?

DR. BROOME: | wasn't -- okay, if we have noved
to voting, | think this is very -- it is conplex for al
t he reasons that have been nmentioned in terns of having an

appropriate surrogate, but | think, in fact, you have no
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other basis. So, if you vote "yes" for the first, | think
it alnmost inplies that you vote "yes" for the second.

DR. FERRIERI: Dr. d ode.

DR GLODE: | would vote "yes."™ | very nuch
share Claire's concern that | would hope that if other
products were licensed, it would not interfere with an
ongoi ng efficacy trial and sonmehow that woul d then be
st opped and we would | ose all that information.

DR. FERRIERI: Dr. Flem ng.

DR FLEM NG Well, | think the question has been
changed fromwhat is witten. Wat is witten was for ne
fairly straightforward. So, even though you have changed
it, let me give ny answer to what was witten and that
answer is "no." W could not conclude that we woul d have
an equi val ent efficacy using the inmunogenicity
i nformation.

Now, if we change the question to saying can you
conclude that there is at |east sone |evel of benefit, sone
| evel of protectiveness, there may -- one may well be able
to conclude that, although that is not a clinically
rel evant question. W are dealing with a prevention
setting here and typically in vaccines, unlike a treatnent

setting, we expect to see evidence of nore than just ruling
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out no benefit. W expect to see evidence of benefit that

we anticipate would translate into overall favorable risk

benefit.

So, | think -- of course, you didn't change it to
that. You changed it to sonething that -- | believe you
said | evel of efficacy that would be acceptable; i.e., |

assunme nmeani ng that woul d give us adequate justification to
use the intervention in the context of overal
reactogenicity and prevalence. And in ny view, we haven't
really defined that yet. W haven't defined as a conmittee
or as a protocol teamwhat is the |level of efficacy that we
woul d need to see in the context of anticipated
reactogenicity and di sease prevalence to justify a
favorabl e risk benefit profile.

So, in a sense, | feel that | can't answer the
question, although | amgoing to project that that |evel of
benefit may well be in the nei ghborhood of what we have
seen in infants, 70 to 85 percent, and conditionally given
that you make that assunption, then | amled to the
conclusion that, no, | can't use FHA and PT anti body | evel
responses to infer that I will have the sanme |evel of
efficacy in adults that | saw in infants.

DR FERRIERI: Dr. Villalta.
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DR VILLALTA: Yes, | will say "yes," given into
consideration the clarification nmade by Dr. Burns

DR. FERRIERI: Ms. Cole.

M5. COLE: MW vote is "yes."

DR FERRIERI: Dr. Apicella, what is your
reaction to this i ssue now?

DR. APICELLA: | vote "no." | really don't know
what the problemis basically and that is ny concern.

DR. FERRIERI: That is fair enough.

Dr. G eenberg.

DR. GREENBERG | vote "yes." | would like to
reiterate that at this point I amnot sure | know at all
what patients |I would use such a vaccine in and, in fact, |
would say it is -- ny indications would be extrenely
limted at this point. So, it is "yes," "yes," but until
you better define who m ght benefit or what the benefits
are, the utilization of such a vaccine should be extrenely
smal |

DR. FERRIERI: Wuld you consider our house staff
as potential candidates? You have never had an epidemc in
your hospital spread by house staff?

DR. GREENBERG | aman internist and | actually

am not aware at our hospital of an epidem c anong the



293
i nternal nmedi ci ne house staff.

DR. FERRIERI: Spreading to all patients in the
units. You are very lucky that you have not dealt with
t hat .

Dr. denents.

DR. CLEMENTS-MANN: | vote "yes" and | amsure we
will find out who to give it to.

DR FERRIERI: | amgoing to vote "yes" also,
al though I do have sone concerns and think that we need to
pursue the issues that have been presented here by sonme of
t he other nenbers who felt nore concerned about it.

There is opportunity for rebuttal for anyone who
is not anong the voting nmenbers to have final words on this
i ssue.

Dr. Breiman, do you have any pearls for us or
t houghts, hearing all of this?

DR. BREI MAN.  Well, | amsure | have no pearls,
but one thing that occurred to ne that -- in response to
sonething Dr. Karzon said before, in thinking about | ooking
at i mmunol ogi ¢ responses in a nultivariate way, | nean, |
think that that is worth exploring and | wonder if people
have al so i n devel opi ng such an approach woul d al so be able

to | ook at other arns of immunol ogic responses; in other
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words, looking at CM as well. They might come up with
sonmet hing very interesting.

DR FERRIERI: Dr. Karzon.

DR. KARZON: One way to work both sides of this
fence, if and when the vaccine is |icensed and begins to be
used in whatever recommended popul ation, this could be
studied, this introduction of the vaccine. It won't be
universally used the first day and one could continue the
sanme sort of very nice studies that are now going on in
pl aces |i ke emergency roons, with wal k-ins, who have a
persi stent cough, to see those who are vaccinated by their
own volition or through sone device because of their age
group or whatever and those who are not vacci nated and do
essentially sone nodest pathogenesis studies on these
individuals in terns of their ability to transmt bacteri a.

DR FERRIERI: O her comments fromthe table?

W now will nove to the open public hearing and
Ms. Cherry can take over.

MS. CHERRY: | have not been notified of anyone
that wi shes to speak at this tinme. However, we will open
the floor if there is soneone that would |i ke to address
the commtt ee.

There being no one, while | have the m crophone,
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| would say "thank you" to the commttee for staying. And
| will return to the chair.

DR. FERRIERI: Thank you, Nancy.

| want to thank everyone in the audi ence,
manuf acturers, for giving us such a stimulating afternoon
and day. | know that we will be revisiting this whol e
issue, | amsure, in the future.

For those of you who are going to return
tonorrow, we start at 8 o'clock sharp for the cl osed
sessi on.

[ Wher eupon, the neeting was recessed, to
reconvene at 8:00 a.m, the follow ng norning, Friday, June

6, 1997.]



