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(2:20p.m)

CHAI RVAN GREENBERG I'd like to invite
the FDA nenbers to take their seats at the table.

W're now going to start the fifth open
session of today's discussions, and we'll start off.
s Dr. Finn around? Ah, there she is. She's going to
do it all, do her slides?

(Laughter.)

CHAI RVAN GREENBERG. Dr. Finn of the FDA
IS going to give us an introduction.

DR FINN Sorry about that. Can
everybody hear ne?

Today the purpose of the discussion today
isto discuss a diphtheria and tetanus toxoid and
adsorbed acellular pertussis vaccine. This vaccine is
manuf actured by Pasteur Merieux Connaught, also known
as Connaught Labs, Inc.

And Connaught has subnmitted a product
l'i cense application supplenent requestinglicensure of
their pTaP vaccine, Tripedia, for a fifth successive
dose.

And in ny introduction today, | hope to
provi de sone rel evant background for the discussion

phase of this afternoon.
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After ny presentation we're going to hear
fromDr. Margaret Rennels, and after Dr. Rennels, the
representatives fromthe manufacturers will give a
presentation, and then FDA will provide a presentation
also, and that will be done by Dr. Karen Fari zo.

So in nmy introduction today I wll touch
briefly on the foll ow ng topics. First of all, I'd
like to give a summary of the current DIP schedul e,
and I'mgoing to very briefly mention Tripedia, what
it was licensed for, and when it was |icensed and what
I ndi cations.

And then 1'Il talk about the efficacy,
duration of protection, and the safety profile
associated with DTaP vaccines in general

And lastly, |I'mgoing to sunmarize the
safety data associated with a fifth successive dose of
anot her DTaP  vacci ne, ACEL- | MUNE, which is
manuf actured by Lederle Labs, and this DTaP vaccine is
l'icensed for five successive doses.

And the very last slide wll be a
presentation of the questions for discussion later.

So the DTP schedul e recommendations are on
this slide, and what's recommended is that three doses
be given in infancy, generally at two, four, and six

nont hs of age.
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Followi ng the three dose primary series,
there are two booster doses, the first given at
between 15 and 18 nonths of age, although it can be
adm ni stered at 12 nonths, and then there is a fifth
dose, which is given between four and six years of age
or just between entering school, and this dose shoul d
be given unless the fourth dose is received after four
years of age.

Now, I've included in this slide in
parent heses the Td inmmunization, which is recomended
between 11 and 16 years of age, and |'ve included it
because pertussis disease is being increasingly
recogni zed in the adol escent popul ation and has been
di scussed that perhaps this Td should be anended to
include a pertussis imunization as well.

So the recommended chil dhood i munization
schedules are witten in a publication fromthe
Anerican Acadeny of Pediatrics, which is called "The
Red Book," and 24 editions of this book have bene
publ i shed since the first in 1938.

And at this stage |I'd like to say that |I'm
i ndebted to Hope Hurley at the AAP who copied and
forwarded the schedules from these various editions
for us.

And what 1'd like to point out is that
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when you review the schedules, the 1966 edition of
"The Red Book" includes a five dose schedul e, nuch as
we have today, and prior to 1966, the schedul e was
nore vari abl e. For exanple, in 1964, there were
actual ly six recomended doses, and in the 1950s it
was permssible to give partial doses of DITP.

Since 1966, however, the schedul e has
remained as a five dose schedule, and of course, we
shoul d remenber that at that tine, the DIP that was
given was a whole cell DTP.

There have been sone nodifications though,
for exanple, the age of the infant imunizations and
the age of the fifth dose immunization.

Now, the 1994 edition of "The Red Book™"
i ncl uded the use of DTaP vaccines for the fourth and
fifth dose. These were actually licensed in 1991 and
"92 and were permtted for the fourth and fifth dose,
and the 1997 edition includes the schedul e which
permts the use of DTaP vaccine for all five doses.

Now bot h recomrendi ng bodies -- oops, too
fast -- both reconmmendi ng bodies, the aap and the
ACI P, recomrend DTaP vaccines for all doses. Both the
AAP and ACIP have very simlar statenents to the one
on this slide which |I've taken from "The Red Book, "

and it states that the pTap vaccine is preferred for
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all doses because of the decreased |ikelihood of
vacci ne associ ated reactions, such as fever and |ocal
reactions. The frequency of fever and local reactions
including erythema, induration and pain or tenderness
fol | ow ngvacci nationw th acellul arpertussis vaccine
given as DTaP is significantly 1less than that
follow ng admnistration of DIP.

In addition to a statenent simlar to this
fromthe ACP, and the ACIP has a cautionary statenent
whi ch recomends that whenever feasible the sane brand
of DTaP should be used for all doses in the series.
Data do not exist regarding the safety, imunogenicity
and efficacy of using pTaP vaccines from different
manuf acturers for successive doses of the primary or
booster vaccination series.

so there have been sone recent
devel opnents in the vaccination, DTP vaccination
schedul e which I'm going to touch on here.

First of all, there has been concern
expressed about increasing |ocal reactogenicity.

Secondly, there havebeenquestions raised
about the optimal timng of doses, and of course, if
you're going to go into that question, it's very
important to consider the duration of pertussis

protection, what effect would any timng have on
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di phtheria and tetanus titers, and of course, how
woul d any of these discussions affect conbination
products that are currently in use or in devel opnent.

And as | nentioned earlier, due to the
I ncreasing recognition of pertussis in the adol escent
age group, there is interest in including a pertussis
I mruni zation at the adol escent Td immunization

So Tripedia, which is the subject of this
afternoon's di scussion, is the DTaP vaccine
manuf actured by Pasteur Merieux Connaught, U S. The
acel lul ar pertussis conmponents are nmanufactured by
BIKEN in Japan, and then the acellular pertussis
conponents are then shipped to the United States where
they are conbined with diphtheria and tetanus toxoids
manuf act ured by Connaught.

In 1992, Tripedia was |icensed for the
fourth and/or fifth dose follow ng whol esale DTP
primary series, and in July of 1996, Tripedia was
|icensed for a primary series, for a fourth dose
followng a primary series of Tripedia, and for the
conpl etion of the five dose series follow ng one or
more doses of whol esal e DIP.

Tripedia is one of four DTaP vacci nes
licensed in the United States, and the other three are

Infanrix, which is manufactured by SmithKline Beecham
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10
and was licensed in January of '97; Certiva,
manuf actured by North American Vaccine, Inc., which
was licensed in July of '98; and ACEL-1MINE, which was
| icensed in Decenber 1996 and is manufactured by
Leder| e.

O all of these, only ACEL-IMINE is
l'icensed for five successive doses in the inmunization
series.

I'd like to state at this stage all of the
vaccines that are licensed in the United States were
l'icensed based on efficacy data, and we should bear in
mnd that we don't have a | aboratory correlate to
pertussis protection for acellular vaccines, nor is
there a well defined serological correlate for the
acel lul ar pertussis vaccines.

And all the vaccines currently Iicensedin
the United States were shown to be efficacious
following a three dose prinmary series. |In the case of
Tripedia, two studies denonstrated efficacy. The
first of these was in Sweden, and this evaluated a
vacci ne manufactured by BIKEN called J-NIH6, and this
is an acellular pertussis only vaccine. There's no
di phtheria or tetanus conponent, and this acellular
pertussis conponent is conparable to the pertussis

conponent of Tri pedi a.
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In this study in Sweden, the first
eval uated two doses, the first of which was given
between five and 11 nonths of age. The second dose
was given approximately seven weeks later, and this
two dose series was efficacious. Vaccine efficacy was
estimated to be 81 percent with the 95 percent
confidence interval, 61 to 90 percent.

An addi ti onal study of Tripedia
fornul ati on DTaP was conducted in German. This was a
case control study and evaluated three doses of
Tripedia given at three, five, and seven nonths of
age, and vaccine efficacy was estimated to be 80
percent with a confidence interval between 59 and 90
percent.

And all the other U S. |icensed vaccines
were shown to be efficacious also followng three
doses.

So what do we know about the duration of
pertussis protection? Wll, the bottomline is
there's very limted data, and what data there is has
to be interpreted with sonme caveats and limtations.

The first of these is the followup tines
vary. Secondly, the case definitions vary. Third,
the control groups are unblinded, and lastly, but not

insignificantly, is that surveillance in these follow-
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up studies was often | ess aggressive than during the
primary efficacy phase of the studies.

So in the next two slides what |'ve done
Is sunmarize sone of the available data on duration of
pertussis protection follow ng DTaP i mmuni zati on.

so there is data for Infanrix following a
three dose primary series, and this data comes out of
the large NIAID sponsored study in Italy. Thi s
initial study, the N Al D sponsored study eval uated
efficacy of Infanrix until the kids were out to about
24 nonths of age, and the data showed that the vaccine
provided approximately -- was about 84 percent
ef fi caci ous.

There was a publication in 1998 which
evaluated a nine nonth followup in these children,
and this publication indicated that vaccine efficacy
was approximately 78 percent wth a confidence
interval between 62 and 87 percent.

And at that stage, at the end of that nine
month follow up the kids were approxi mately 33 nonths
of age.

An  additional publication in 1998
eval uated these sane children fromthe Italian study
and showed that at four years of age vaccine efficacy

was estimated to be about 84 percent. So these kids
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had only received a three dose series of the DTap.

For Tripedia, | believe that there is
ongoi ng eval uation of protection following a three
dose primary series in Gernmany. However, there is
some SUpPpoOrtive data which comes from J-NIH6 which is
t hat Bl KEN manufactured two conponent pertussis only
vacci ne conparable to the P component of Tripedia, and
when this was evaluated on a two dose schedule in
Sweden, they did do sone additional follow up, and
this was published in 1992

And this paperindicatedthat during three
years of follow up after the first study, the vaccine
efficacy was approximately 77 percent.

There is sone data available for ACEL-
| MUNE followng a four dose schedule, and this data
was actually presented in an abstract at this year's
| CAAC, and from the abstract the information indicated
that during the five years after a four dose series,
the vaccine efficacy was 88 percent with a confidence
interval between 76 and 97 percent.

However, the abstract did state that
al t hough the nunber of cases was small and the
confidence interval large, there was an apparently
decrease in efficacy starting four years after the

fourth dose in the DTaP recipients.
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So what about the overall safety profile
of DraP vaccines? \Wll, when given in a prinary
series, it's clear that the comon system c adverse
events  occur less frequently than following
adm ni stration of the whole cell DTP vacci ne. Loca
reactions occur also less frequently than follow ng
adm ni stration of whole cell DIP, and also the nore
serious systemc reactions occur less frequently than
follow ng admnistration of whole cell DIP.

The large NAD mlti-center study
eval uated 13 different DTaP vaccines for a primary
series, 12 DTaP vaccines for a fourth dose, and six
DTaP vaccines for a fifth dose, and a few publications
have come out on this.

In 1995, Decker, et al., reported that
followng a primary series there was an increase in
frequency and severity of fever, redness, and swelling
Wi th successive doses.

Followng a fourth dose, a 1997
publication indicated an increase in the frequency of
fever, irritability, pain, redness, and swelling
relative to dose three.

And the fifth dose publication is actually

in press in Pediatrics, | believe will be published

early in the year 2000, which shows that there was an
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increase in frequency and severity of redness,
swelling and pain relative to dose four.

Now, what do we know about severe |oca
reactions following booster doses of acellular
pertussis containing vaccines? This, what |'m going
to present here, is what's available in the published
literature

In 1987, there was a publication which
arose out of a visit to Japan froma group of U S.
scientists to evaluate the Japanese experience with
DTaP vaccines, and fromthis paper or in this paper
they noted that the frequency of |ocal reactions
increased with successive DTaP doses, particularly
after the fourth

They reported one study which evaluated a
booster dose of DTaP vaccine and noted that redness
and swelling greater than ten centineters occurred in
approxi mately four percent of subjects.

The paper did state that extreme
reactions, which were defined as swelling of the arm
to the el bow or wist, were rare.

In 1989 Marta Ganstrom published a
followup to a Swedish study, and children who had
received two or three doses of AP, acellular pertussis

conponent only vaccine received a booster dose of J-
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NIH6, and she noted that in those children, swelling
greater than or equal to ten centineters occurred in
3.1 percent of subjects.

And in the discussion of that papers, she
states that whole thigh swelling occurred in a few
cases, but we don't exactly know how nany.

In 1997, Schmtt, et al., published on a
study which evaluated a fourth successive dose of
Infanrix, which is the SKB DTaP vaccine, and they
noted that entire thigh swelling occurred in
approximately 2.5 percent of the children who received
that fourth dose.

So as | nentioned earlier, ACEL-IMINE is
a DTaP vacci ne manufactured by Lederle Labs, and it is
l'icensed for five successive doses. And in the next
fewslides, 1/d like to provide a brief summary of the
safety data and focus on the |ocal reactogenicity data
followng the fifth successive dose.

So this table was taken directly out of
t he package insert for ACEL-IMINE, and it shows the
percentage of adverse events, which occur in children
who received a fifth successive dose of ACEL-IMINE
The data fromthis table was accrued in four separate
studies. These studies were performed in the U S and

in Germany and evaluated a fifth dose of two separate
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fornul ati ons of ACEL-| MINE.

The first two studies evaluated a fifth
dose of ACEL-IMUNE in which the target alum num was
0.15 mlligrans of alum num per dose. The |ast two
studies evaluated the currently marketed formulation
in which the target alumnumis 0.23 mlligrans of
al um num per dose.

You note this last study here is the large
mul ti-center N AID study.

In the fifth dose studies, the children
who received a fifth dose were a subset of those who
had received a prinmary series and fourth dose. Ckay?
In general, safety nonitoring was acconplished by
parents how filled out diary cards for three days post
vacci nati on. Local reactions were solicited:
redness, lunp or hardness, pain and/or tenderness

And | would like to point out that in one
study, the NTAID study, swelling was solicited. To ny
know edge, swelling was not solicited in the other
three studies.

The actual sizes of local reactions
greater than 20 to 24 mllimeters was neasured, except
in one study, which was 69. Arm circunference was not
measur ed.

I'd like to show, first of all, for you to
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get a feel for the fifth dose studies; 1'd like to
show the safety data for the whole series in the next
slide in a very summarized form

So this slide indicates whether t he
frequency of an adverse event increased in frequency
W th successive doses. So an arrow here indicates
whet her the adverse event increased between dose one
w th successive doses through the five dose series.

So the adverse events were any redness,
any induration, tenderness, and significant redness
and significant induration, and significant was
defined by the manufacturer as redness or induration
greater than 20 to 24 mllimeters.

For some of these events, the information
was not avail able, NA

Okay, and | think you can see quite
clearly that between dose one and dose five the
frequency of adverse events increased. There was one
study, 69, where any redness renained the same with
each dose at about 26 to 27 percent.

|'ve pulled out here the |argest study,
and |'ve shown here the frequency of the specific
event at dose one and dose five. So, for exanple, for
significant redness, which was redness greater than 20

to 24 mllineters, you can see that at dose one, zero
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percent of the children reported that |evel of
redness, whereas by dose five 16 percent of children
had that |evel of redness.

kay. So now if we just focus on the
fifth dose reactions, this table shows the percentage
of children in each study who reported redness greater
than 2.4 centineters by actual size, and in this
colum here |'ve indicated the actual size of the
reaction in centineters, 2.5 to 4.9 centineters, five
to 10.9, 11 to 20.9, and 21 to 25.2 centineters.

In Study 69, the actual sizes of reactions
greater than 20 to 24 centinmeters was not solicited.
However, there was one child who reported erythenma and
swel ling between the shoul der and the el bow and was
visited at hone by a study nurse.

In the other studies, redness between 2.5
and 4.9 centineters occurred in between four and 14
percent of subjects. Redness between five and 10.9
centimeters occurred in between 11 and 23 percent of
subj ect s.

There was one subject in the |arger study,
Study 69, who reported redness of 25.2 centineters,
and this is the sane subject that |'ve indicated down
here.

This subject, the erythema occurred from
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shoul der to el bow and was acconpani ed by swelling,
itchiness, and tenderness, and it resolved by seven
days post vaccination.

This slide shows the percentage of
children in each study who reported induration greater
than 2.4 centimeters. This was not neasured in Study
69.

Now, you should also note that in this
Nl Al D study the nunmber |'ve recorded here is actually
t he percentage of children who reported swelling of
this specific size, and you can see that for
i nduration between 2.5 and 4.9 centineters, between
six and seven percent reported this |evel of
I ndur ati on.

For induration between five and 10.9
centineters, between four and 20 percent of subjects
reported this level of induration. No subject
reported induration of the entire arm

So in summary, therefore, the DTaP is
given in a five dose recommended schedule, which is
the same as that for the whole cell DTP schedul e.

The data on duration of protection
following adm nistration of three or four doses of
DTaP is limted, and local reactogenicity increases

foll ow ng successive doses of DTaP vacci nes.
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For ACEL-IMUNE, the frequency and severity
of local reactions increases with successive doses.
For the ACEL-IMUNE fifth dose data, approximately 11
to 23 percent of subjects reported areas of redness
five to 10.9 centinmeters. Redness shoul der to el bow
was seen in one subject.

Approximately 3.37 to 20 percent of
subjects reported induration five to 10.9 centineters.
I nduration of the entire upper arm was not reported.

W would just like to state that package
inserts for the licensed DTaP vaccines wll be
reviewed and revised, if necessary, to incorporate
nore detailed descriptions of severe |ocal reactions
Wi th successive doses.

And lastly I'd like to state the questions
-- | do realize the first is not a question -- that we
would like the commttee to discuss today.

First of all, we would like the commttee
to discuss the safety data submtted to support the
licensure of Tripedia for a fifth dose follow ng four
previous doses of Tripedia.

And the last question is: what, if any,
additional studies should be perfornmed?

And when the commttee discussed this, we

would like the commttee to include -- to consider
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sonme of the information that | presented today in this
I ntroducti on.

CHAI RVAN GREENBERG. Wl |, thank you, Dr.
Fi nn.

That went a little over. | will ask the
next speakers to try to stick within their tine frane,
but that was a trenmendous anount of data that you
summari zed for all of us, and | can't believe having
to review all of that actually.

W have a little bit of tinme for sone
questions, panel nenbers. Do | have any questions?

Ms. Fisher.

M5. FISHER Was there any attenpt to |ook
at whether the children who had these really severe
| ocal reactions, whether it correlated with the titers
to pertussis toxin and FHA?

DR FI NN: | think you're going to hear
sone nore information on that in the next talk, |
believe, fromDr. Rennels, but in these particular
studies, to ny know edge, no.

CHAl RVAN GREENBERG Dr. Peter.

DR PETER  In the discussion of duration
of protection, it occurred to ne is the decay of
antibody following admnistration of acellular

pertussis the sane as with whole cell?
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In other words, | realize we don't have a
surrogate of protection, inmunological surrogate, but
| wonder if there are nore prolonged antibody titers
as a result of the specific concentrations of
different antigens.

DR FINN:.  Wat | can tell you is that the
decay is very rapid. | think probably Dr. Edwards can
probably answer your question better than | can

Do you have any further things?

DR EDWARDS: The titers in general wth
the ACEL start out higher, but they really, as Theresa
said, really go down very, very quickly.

CHAI RVAN  GREENBERG |'m not sure | know
your name. SO --

DR FINN:. Dr. Livengood.

DR, LI'VENGOCD:  Thank you.

| had a question about the duration of
protection not from the antibody, but from the
clinical efficacy.

DR FINN.  Yes.

DR LI VENGOOD: | guess I'ma little
confused about continuing to call it vaccine efficacy
when you no | onger have a control group, and so there
is at least in sone of these places, there has been

descriptions of great decreases in the comunity of
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pertussis, and w thout an equal opportunity for
exposure, I'ma little hesitant to consider those as
firm estimates of vaccine efficacy in terns of
duration out a little while without a control group or
at least some document that the children still have an
equal opportunity to be exposed.

DR FINN.  Some of those studies do have
control groups, and although what has often happened
Is that at the end of the nmain phase of the study, the
study is obviously unblinded, and they offer
vaccination to the DT group, but there were.

But there were in the Italian study, for
example, a group of children who did not take the
pertussis, offered pertussis, inmmnization, and so
they have remmined as a control group, but you're
right. | nmean, obviously presunmably the burden of
di sease in the population as a whole wll go down,
yes.

CHAI RVAN GREENBERG | have tine for one
nore questi ons.

Dr. Peter.

DR, PETER What is the schedul es that
have been adopted in Europe where the ACEL pertussises
have been used in nost countries, but not all?

DR FINN: | don't actually have all of
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that information. W do know or we believe that in
CGermany, for exanple, which is where a |ot of these
studies were done that DTaP vaccines are given on a
four dose schedule wth three before the first
birthday, and then a fourth dose sort of about 15 to
18 nont hs of age.

To nmy know edge, they do not give a fifth
dose.

DR PETER W don't know about Sweden.
O course, in Sweden, they're using, | think, the --

DR FINN. | think in Sweden it's a two,
five, 12 schedul e.

DR PETER Right, but it's a five
conponent vaccine that they've chosen.

DR FINN. But there are parts of Sweden
that are actually only using the single conponent
Certiva vaccine.

CHAl RVAN GREENBERG Ckay. Thank you very
much, Dr. Finn.

W'l now nove on to Dr. Margaret Rennels,
who will tell us sone nore about this swelling.

DR. RENNELS: Ckay. Actually if you could
raise the lights to the point where people can still
see the slides so that not everybody falls asleep

after |unch.
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On behal f of ny colleagues, I"'mgoing to

present sone information on extensive swelling after
booster doses of several acellular DTP vaccines that
were evaluated in the NIH sponsored, nulti-center
trials. The data |'m going to present to you are

going to be published in Pediatrics' electronic pages

in January, and the safety and imunicity results of
the entire trials have been either published in

Pediatrics or are going to be published in Pediatrics

al so in January.

itwas Dr. MKke Pichicero who organized
these fourth and fifth dose studies. Dr. Kathy
Edwards and M ke Decker organized the primary series
st udi es.

The reason | did this evaluation was
because ny nurse called me fromthe practices during
the NNIH nulti-center trial to say, "I’ve got a kid
here who has swelling of the entire thigh," and this
happened a few nore tinmes, and that got me interested.

So the specific purposes of ny eval uation,
if you could focus that a little, please, were to
determne the rates of severe swelling reactions after
doses four and five of the same DTaP vaccine to try to
ascertain whether severe reactions occurred wth

di fferent pTaP vaccines, and to eval uate associ at ed
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reactions.

Further, | explored the relationship
between the rates of swelling and different antigen
contents for the quantity of different antigens, and
finally, conpared the pre and post dose |evels of
antibodies to pertussis, diphtheria and tetanus toxin
in children with and without entire upper |linb
swel | i ng.

Subj ects, toddlers who had been given a
primary series of one of 13 different DTaP vaccines or
one of two whole cell DTP vaccines received a fourth
dose of the same vaccine. A fifth dose of the same
DTaP vacci ne was given to children who were stil
avai | abl e, neaning those children who had not already
gotten their preschool dose, which unfortunately was
a mnority of the cohort.

D fferent vaccine was given at dose four
or five if the original DTaP was no |onger
manuf actured, as several weren't.

Reaction assessment. Parents were asked
to neasure in mllinmeter the greatest dianeter of
erythema and swelling and record it on a diary card.
Entire linb swelling was not anticipated. Therefore,
it was not directly solicited. |Instead, we revi ewed

the comment section of each reaction formafter each
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boost er dose and | ooked specifically for spontaneous
reports of entire linb swelling. This probably
underestinmated the true rate.

Serol ogy. Blood was obtained just before
and one nonth after vaccinations, and the antibody to
pertussis toxin was nmeasured in the labs of Bruce
Meade, Kathy Edwards, M ke Pichichero, and then the
tetanus and di phtheria antitoxin |l evels were assayed
by Jenny Losonsky at the Center for Vaccine
Devel opnent.

Subj ect s. The nunber of subjects who
received the same DTaP for the fourth dose as they got
in the primary series, there were 1,015 children.
Seventy-four got mxed DTaP schedule. Si xt een
received a whole cell DTP for all four doses, and then
246 received whol e cell DTP boosted by a pDTaP.

A fifth dose, 122 children received the
sane DTaP for all five doses. One hundred forty-six
received a m xed DTaP schedul e, and only four children
received the sane whole cell for all five doses.

The rates of entire upper linb swelling
are shown here. After dose four, the toddler dose,
20, or two percent of the children given the sane
DTaP, the parents reported entire thigh swelling. e

of the 16 children who had gotten the whole cell DTP
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for four doses had entire thigh swelling reported.

Interestingly, none of the children who
got a primary series of whole cell DIP and then were
boosted by pDTarP was entire thigh swelling reported,
and in fact, the difference between these two is
statistically significant.

Now, after dose five, none of the 121
children who got the same DTaP were reported to have
entire upper armswelling. | think that's an artifact
of small numbers though because, indeed, four of 146
who got m xed DTaPs, or 2.7 percent, did report entire
upper arm swel l'i ng.

Parents reported that this entire thigh
swelling after post dose four began prinarily on days
or was noted primarily on days one and two, with a few
on day three.

There was no difference in the rates of
fever in children who had the entire thigh swelling
versus those who didn't. However, irritability, pain,
and erythema were nmore common in the children who had
entire thigh swelling. Actually nmore properly put, it
was nore commonly reported. It may have been | ust
nore commonly notedbecause the parents were inpressed
with the thigh swelling.

This, | think, 1is inportant and
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I nteresting. Forty percent of the children wth
entire thigh swelling were judged to be in no pain
what soever, and | found that rather remarkable. Those
who were thought to have pain, it was mainly very
mld. Two children were judged to have noderate pain,
and three children out of 1,015, or 15 percent of
those with entire thigh swelling, were thought to be
in severe pain, which was defined as cried when the
l eg was noved.

Duration is self-limting. There were no
necrotic reactions, no ulcerative |esions. | think
perhaps the nost inportant finding of this evaluation
was that entire thigh swelling was reported after dose
four with nine of the 12 different DTaP vacci nes
evaluated. So this is not an isolated phenonenon, and
that the involved DTaP vacci nes contained between one
and five pertussis antigens. So even nonoval ent PT
vaccine conbined wth diphtheria, t et anus, and
al um num can induce these reactions.

And the rates of entire thigh swelling
after dose four by vaccine are listed here. The
nunbers in parentheses are the nunber of pertussis
conponent s. The U S. licensed vaccines that were in
this trial are in white.

One mght get the inpression that there
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may be sone variation in the rates, but these nunbers
are so tiny that | wouldn't put much stock in that.

Now, here is a linear regression show ng
here the percent of children experiencing entire thigh
swelling post dose four plotted by quantity of
di phtheria toxoid in the vaccine. Each dot represents
one vacci ne.

You can see that, indeed, this linear
regression line indicates a significant association
between the swelling rate, increasing swelling rates
wi th increasing diphtheria content, but it didn't hold
for every vaccine. You can see there are exceptions.

Here you probably can't see them very
well. Here are nore linear regressions. Here's for
pertussis toxoid content, tetanus toxoid content, and
this is alumnum content. None of these associations
were significant, but | think you can get maybe an
i dea that there's perhaps a trend for increasing rates
of swelling with increasing quantities of the vaccine
antigens and al um num

W did not observe anycorrel ati onbetween
the rates of entire thigh swelling and pre or post
vacci nation serum |levels of antibody to pertussis
toxin, tetanus toxin, or diphtheria toxin. Both the

di stribution between the cases of entire thigh
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swel ling and controls were the same, and the geonetric
mai n concentrations of antibody were the sane.

Now, recall there were no children who
woul d get five doses of the sane DTaP who had entire
upper arm swelling. So with this group | |ooked at
swelling greater than 50 mllineters after dose five,
and the rates of swelling greater than 50 mllineters
are shown here, and again, if you post hoc read the
data and don't correct for multiple conparisons and
ignore tiny nunbers, you get an idea there nay be
differences in rate, but | don't think that's fair
with these little nunbers.

The relationship between the rates of
these | esser degrees of swelling and vaccine contents
did not show a significant association wth
di pht heri a. | nstead post dose four entire thigh or
greater than 50 mllineters of swelling correl ated
W th pertussis-toxoid content and after dose five it
correlated with alum num content.

So in summary, severe swelling reactions
were seen post booster doses of many DTaP vacci nes.
They are associated with other |ocal reactions, but
the sever pain was uncommon, only three children of
the 1,015, and they're self-limted.

The etiology of these severe swelling
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reactions probably is multifactorial, although entire
thigh swelling was associated with DI. Lesser degrees
of swelling were not and instead correlated with
pertussis and alumnum but at different doses.

Finally, | think part of the problemin
trying to figure out the nmeaning of all this is
anticipated and consistent data was not collected and
reported. | think in future studies, particularly in
DTaP conbi nati ons where we have a chance to do it
differently, | think we should assess the association
of swelling reactions wth pain.

And | say that because parents of children
who didn't seemto have any pain were really
remar kabl y unconcerned about these reactions. | think
it's the severe swelling with serious pain that we
need to be worried about.

W reallyneed standardized collection and
reporting of data. For exanple, it would be very
useful if consistently the thigh or the deltoid was
injected in these studies. If we're going to get
circunference, linb circunferences, where? If it's
going to be in the thigh, it nakes sense to have it at
the injection site. If it's in the deltoid, that's a
little difficult, and perhaps it should be mid-

huner us.
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And finally, i f we do col | ect
circunference nmeasurenments, it would be very useful to
have consistent definitions of mld, noderate, and
severe swelling or perhaps, as we do now with sone
anti body displays, perhaps we should take the
circunference and display them as reverse cunul ative
distribution curves with rates of swelling.

Those are ny comrents.

CHAI RVAN GREENBERG.  Thank you very much,
Dr. Rennels.

W have sone tine for a few questions.
Ms. Fisher.

MS. FISHER.  Anecdotal evidence that we
have col | ected suggests that children who have a
severe |local reaction on an early dose, doses one,
two, Oor three, go on to have a nore severe systemc
reaction on a subsequent dose. VWas that your
experience or did you look for that?

DR RENNELS: Well, it wasn't consistent.
| can tell you that of the four children at ny site,
Uni versity of Maryland, who had entire thigh swelling
all of themhad -- well, we were able to track down
three of themat age five, and all three had received
a DTaP vacci ne, nmaybe not the one they had received

for the primary series, and none of them had excessive
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reactions that the parents could remenber, and | think
they woul d renmenber a severe reaction, but that's all
| can tell you.

CHAl RVAN GREENBERG:  No ot her questions?
Gkay.  Thank you very much, Peggy.

W now nove on to the sponsor's talk, and
think we have Dr. Kenneth Quito and Dr. cCarlton
Meschievitz from PMC

MR GUTC Good afternoon. "' m Ken
Quito, Drector of Regulatory Affairs at PMC

I'd l'ike to thank our CBER col | eagues for
the invitation here today. W're happy to be here to
present to the VRBPAC.

W'd like to thank Drs. Rennels and Finn
for their lead-in presentations. It's a nice segue to
our presentation,.

As you know, we're here today to talk
about the fifth consecutive dose of the Tripedia
vaccine in children four to six years of age, and we
think as you'll see it's quite an acceptable safety
profile in this group.

As a little historic reference, each dose
of Tripedia vaccine contains acellular pertussis
concentrate, diphtheria and tetanus toxoids. The

acel lular concentrate contains equal quantities of
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| ynphocytosis pronmoting factor, or pertussis toxin,
and filamentous hemaggl utinin.

Wth regard to the toxoids, 6.7 Lf of
di phtheria and five Lf of tetanus. Those toxoids are
the same toxoids that have been used in our whole cel
DTP vaccine for over 40 years, and that |evel of
di phtheria is the lowest |evel of any currently
l'i censed acel | ular vacci ne.

The vaccine also contains thinerosa
currently, and we're currently working wth our CBER
col | eagues toward the introduction of a thinerosal-
free presentation.

Dr. Finn gave us the history of the
|'icense approvals, but 1711 run through it again. In
1992 Tripedia was |icensed for the booster dose at 15,
18 nonths, and four to six years of age follow ng a
primary series of whole cell DTP.

In 1996, we presented to the VRBPAC an
infant indication for two, four, and six nonths of
age, and that vacci ne was subsequently |icensed by
CBER also in the same year and allowed pediatricians
to immunize children at tw, four, six, and 15 to 18
months of age. It also represented the first infant
approval in the U S

Also at that time we presented a limted
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anount of data in children who had received five
sequential doses of vaccine up to their sixth
bi rt hday.

Since the Tripedia infant approval in
1996, approximately 29 mllion doses have been
distributed and a total of 41 mllion doses have been
distributed prior to -- including the years prior to
1996.

From August of '96 through Septenber of
‘99, approximately 43 percent of all the DTaP doses
distributed through the vaccine for children program
were Tripedia, and although the numbers are a little
hard to pin down, we believe the sane percentages are
accurate for the private sector.

Therefore, there's a cohort eligible for
the vaccine comng due probably in early @2 2000.

As | nentioned, when we presented data in
1996, we had a |limted anount of data in children who
have received five sequential doses of the vaccine.
We wanted to better characterize their responses in a
safety profile in that population. Therefore, we
initiated two trials.

And Dr. cCarlton Meschievitz is here to
talk to you about those today. One is a continuation

of our CGerman efficacy trial. The other is a trial in
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U S infants.

After that presentation, we'll be happy to
t ake any questions you nmay have.

DR MESCH EVI TZ: Good. Thank you and
good afternoon. M nane is Carlton Meschievitz, and
with ne today are colleagues from Pasteur Merieux
Connaught. In addition to M. Cuito, James Froeschle
was the study nonitor for the German trial, efficacy
trial, and the booster trials, including the data
you'l | see today. For the U S trial, | have Dr.
Loretta Wibbel, who was the nonitor for that trial,
and we have Dr. Thomas zink from Ger many who was
involved on site nonitoring of the recent data.

I'd like to, before | present the results
of the trials, go over the safety data with Tripedia
that existed at the time of licensure in 1996, and at
that tinme, we had data on the prinmary series, the
fourth dose booster, but a very limted anount, only
the 18 children that were presented earlier by Dr.
Rennels relative to the fifth dose.

However, fromthat data, it appeared to us
that there was no suggestion of any increase in
systenic reactions. However, conpared with the first
four doses where reaction rates were actually fairly

simlar anong the doses, we did see a suggestion of a
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| arger nunber of reports of erythema and swelling.

First, the German trial. As nentioned,
this trial was a continuation of the efficacy trial
that was conducted in Bavaria. The study cohort, to
try to keep it simlar to the data that has been
collected by the NNH, we attenpted to collect adverse
events in the sane popul ati on through sequenti al
doses, and so we had extensive adverse event data in
children who had received vaccine at three, five,
seven, 15 to 24 nonths of age, and four to six years.

This is an open |abel ed, descriptive study
and was conducted between March of 1998 and Septenber
of 1998.

Wien the trial began, the original case
report form diaries contained careful information on
common | ocal and system c reactions that occurred
during the first three days follow ng inmunization,
and then a followup visit about a nonth later to
determ ne other adverse events that occurred post
| muni zati on.

Also, at that tinme reactions were
classified as less than two and a half centineters,
between two and a half and five centineters, and
greater than five centineters.

About m dway through the trial, the |ast
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241 children immunized had a nore detailed and careful
eval uation of the common |ocal and system c reactions
up through 14 days, and so this included nore
information on duration and also on actual size.

At this point we began doing precise
nmeasurenments of all reactions that were larger than
five centineters to see exactly how large they did
becone.

W also drew sera in a subsequent of the
children in this trial, and that data has only been
prelimnarily analyzed and will be further analyzed
and presented to the FDA

Also, all adverse events were followed
until resol ution.

so looking at the first three days
fol l owi ng vaccination where we had a study cohort of
580 children, you'll note that redness, swelling, and
pain occurred in approximately 60 percent of study
participants.

For a redness, 11 percent of subjects had
redness less than 2.5 centimeters, 17 percent between
two and a half and five, and 31 percent greater than
five centineters.

For swelling, the breakdown was 18

percent, less than 2.5; 18 percent, greater than 2.5
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but less than five; and 25 percent greater than five
centineters.

For pain, the mgjority of the pain, in
fact, pain associated with vaccination in 38 percent
of individuals was mld in nature, and that was
defined as slight reaction when the injection site was
touched, and 18 percent noderate and two percent
classified as severe pain.

It would be inportant to note that none of
the local reactions occurred or the initial reaction
all occurred within the three day period.

To better characterize the larger
reactions, you will see here that we have |l abeled to
classify them between five and 11 centineters.
Redness occurred in 25 percent of those subjects, 17
percent for swelling. Between 11 and 16 centineters,
three percent for redness, two percent for swelling.
And then greater than 16 centineters up to 25
centinmeters, you can see |less than one percent.

However, conplete upper arm swelling,
whi ch was defined as swelling fromthe el bow to the
shoul der, occurred in two of the individuals for
redness and 2.4 percent for swelling. |'Il describe
these reactions in a little nmore detail a few slides

from now.
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Looking at the time course of the
reactions, you'll see on the Y axis the percentage of
subjects reporting, and on the X axis the days post
i mmuni zation wth day zero being the day the
I mruni zation was given.

And you'll notice on the day of
I mmuni zation, the nmost common report of local reaction
was pain, followed by swelling in the red, and redness
on the white bar.

You'll also note that the reactions all
tended to peak within the first three days, began
tapering off by day three, four or five, and the
majority were gone by the end of the first week, and
nearly all of the reactions had disappeared by the end
of the second week.

Looki ng at system c reactions,
temperature, oral tenperature greater than 38 degrees
Centigrade was seen in 3.8 percent of subjects.
Fussi ness occurred in 19 percent of subjects, but,
again, the largest percentage of fussiness occurred as
mld, meaning periodically nore irritable than usual,
but with normal activity. About six percent had
either noderate or severe fussiness. Drowsiness, 15
percent; anorexia and vomting, all less than ten

per cent .
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Now, a description of the |arge | ocal
reactions, and these are all of the reactions that
occurred during the trial that extended essentially
fromthe elbow to the shoul der, are shown here. A
14 of them had swelling present.

Perhaps we could focus the slide a little
bit. | see that the headings aren't crystal clear.

Ten of the swellings were associated with
redness, but not all of them and again, simlar,
think, to Dr. Rennels’ data, there was very little
pain. In fact, there were five reports of pain, all
of which were reported as mld.

Only two of the parents brought their
children in to see a physician because of questions
about the reaction, and you'll notice here the
duration of redness in days. The resolution of the
conpl ete upper arm swelling occurred within one or two
days, and the conplete resolution of the redness when
the entire redness was gone from the arm occurred
between two and five days post inmunization.

For swelling, the conplete upper arm
swel l'ing disappeared between one and three days post
| muni zati on, and the entire resolution of al
swel | ing was gone between three and six days follow ng

i nmuni zati on.
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And | also would like to note here that
there were no -- none of these individuals had a fever
greater than 38 degrees centigrade.

Now 111 switch to the U S. database.
This is data on the fifth consecutive dose of Tripedia
or a Tripedia containing conbination. Actually the
fifth dose of Tripedia in children who had received
Tripedia or Tripedia containing conbination for the
four prior doses.

And this is an analysis of the first 96
subjects enrolled in the trial, and again, as you can
see here, very simlar to what we found in Gernany.
Approxi mately 60 percent of individuals had either
erythema, had swelling or tenderness, and 54 percent
pai n.

The breakdown here in the U S was 22
percent of children with erythema |ess than or equa
to an inch; 18 percent, one to two inches; 21 percent,
greater than two inches, and I'll go into nore detail
on those reactions later.

Swel ling, 30 percent equal to or less than
an inch; 20 percent, one to two inches; 13 and a half
percent, greater than two inches.

Tenderness, thenmgjority, 48 percent, were

considered mld, which was the synptom present, but
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usual daily activity was not affected, and there were
no instances of severe tenderness.

Simlarly for pain, 45, 46 percent were
considered mld, eight percent noderate, and none
severe, and you'll notice the date of onset of all of
these synptons was primarily in the first three days,
and for erythema and swelling, was entirely within the
first three days.

Description of the reactions greater than
two inches is seen here. Reactions that were between
two and four inches occurred in 11.5 percent for
erythema, seven percent for swelling. Reactions four
to six inches occurred in eight percent for erythema,
five percent for swelling, and there was only one
reaction larger than six inches, and that was one
child who had an eight inch reaction. So the total
rate of these reactions were 20 percent for erythenms,
13.5 percent for swelling greater than two inches.

Here you'll notice a typo. \Wen we got
the slides made up, that is not a question mark. That
shoul d be equal to or greater than, and this funny
little symbol is supposed to be a degree sign, but our
conputer had a glitch

You'll notice here for systemc reactions

two of the individuals had tenperature between 38 and
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39 degrees, none greater than 39 degrees.

Irritability occurred in the U S at a
rate of 33 percent, wth 28 percent being mld in
nature, five percent noderate, and none severe.

Dr owsi ness, 16 percent.

Anorexi a, 13.

And vomting, three percent.

Finally, for both trials, that is,
conbining the 580 children in Germany and the 95 in
the U S., there were no serious related adverse
events. In fact, t here wer e only t wo
hospitalizations, both in Germany and both consi dered
by the investigator to be unrelated to vaccination.
One was adenoiditis, and the other one was an
appendicitis.

We also had four vasovagal fainting type
epi sodes. Al occurred in children who also had bl ood
draws at the tinme of vaccination, and we had one
I nstance of a supervision cellulitis that responded to
antibiotics, and so all reactions resolved quickly.

So going back to the table | began ny talk
with, 1'd like to end it now conpleting the picture
with the larger nunbers of children shown here in the
fifth dose boxes of this overhead.

Again, you'll note that for systemc
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reactions, the reaction rates are nore or |less
conparable to those seen in the first four doses of
t he vacci ne. However, the local reaction rates,
particularly erythema and swelling, occur at a higher
frequency than seen with the first four doses and a
remarkably simlar rate between German and U. S
children.

['d like to just show one slide rem nding
peopl e of the previous standard of care, which was
whol e cell DIP, and this is information fromtwo

publications, one by Bernstein in the_Amrerican Journal

of Diseases of Children, evaluating five doses of the

Connaught whole cell DTP, and an often quoted paper by

Cody and col | eagues published in Pediatrics in 1981,
and 1"l particularly draw your attention to fever,

which occurred at a rate of 18 percent in the
Bernstein manuscript with the one whole cell DTP, and
Dr. Cody who used -- actually assessed vacci ne by
three nmanufacturers, Parke Davis, Leder| e, and
Connaught, found fever greater than or equal to 38
degrees in about 46 percent of individuals. So we're
seeing nuch lower rates of fever at the fifth dose.
In addition to the information or as a
suppl enent to what Dr. Rennels presented, part of the

trial that she, Dr. Pichichero and others participated
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in did ook at the fifth dose, and as Dr. Reynol ds

mentioned, unfortunately the nunbers are small.

However, it is the only conparative trial that I'm
aware of |ooking at different vaccines in the sane
popul ation by the sanme investigators eval uated using
the sane criteria, and you'll notice here Tripedia,

ACEL-I MUNE, which is the only product currently
| icensed for the fifth dose anong the acellul ar
products, and whole cell vaccine.

Gven the very limted or the very
limtations of the small nunbers, nonetheless | think
it's clear that Tripedia conpares favorably with the
ot her acellular products.

So in summary, followng the fifth dose of
Tripedia conpared to reactions follow ng doses of two,
four, six, and 15 to 24 nmonths of age, we do find an
increase in |local reactogenicity, but no increase in
system c reactogenicity.

The local reactogenicity for Tripedia was
simlar and for fever was dramatically reduced when
conpared to historic controls receiving a fifth
consecutive dose of whole cell DIP, and Tripedia is
wel | tolerated, and common, |ocal and system c events
resol ve spontaneously w thout sequel ae.

And again, for the first four doses now,

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

49

we have distributed around 41 mllion doses of
vacci ne.

So I"'mfinished with ny presentation, and
['mopen for any questions that m ght be on anybody's
m nd.

CHAI RVAN GREENBERG  Thank you very much.

Panel i sts, do you have, conmttee menbers,
any questions here?

It's remarkabl e to ne. Everybody seens to
have the same data. That's always a good sign

Dr. Estes.

DR ESTES: For the subset of children
that were studied in Gernany, were those children --
how were they chosen or found for the fifth dose?

DR MESCHIEVITZ: 1’11 let Dr. Froeschle
answer that question. He was the study nonitor for
that trial.

DR FROESCHLE: There were 63 ori gi nal
investigators in the trial, and we asked the ot her
i nvestigators who would want to volunteer for this
trial. So it's a matter of just a volunteering to be
part of the trial.

And then they just took all coners.
There's no random zation. W just whoever we coul d

get for that trial
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CHAI RVAN GREENBERG. ~ Ot her questions?

[f not, we will junp ahead of our schedule
and nove on to safety of the fifth dose by Dr. Karen
Fari zo.

DR FARIZO  CGood afternoon. M nane is
Karen Farizo. | amthe clinical reviewer from FDA for
the product |icense supplenment for approval of a fifth
successive dose of Tripedi a.

Mich of the information that | intended to
present as background has al ready been presented. So
| will go through the first several slides very
qui ckly, and then we'll review the safety of Tripedia
for the first four doses to provide a franme of
reference for review of the fifth dose data, and then
towards the end of the presentation, | wll present
some safety data on the fifth successive dose of whole
cell pertussis vaccines, and that wll be historical
dat a.

You're already heard about the formulation
of Tri pedi a. There are two pertussis antigens,
di phtheria and tetanus toxoids adsorbed onto al um num
You' ve already heard that the vaccination schedule in
the US. is for five doses, including two boosters,
and the one at four to six years of age is the one

that is under consideration today.
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You' ve heard from both Dr. Finn and the
sponsor about the licensed indications of Tripedia.
The requested indication is a fifth dose foll ow ng
four previous doses of Tripedia, and as you've heard
fromthe sponsor, in the second quarter of 2000, the
initial cohort of children who received a primary
series according to the recomended schedule wll be
eligible for the fifth successive dose.

And before presenting the data on the
fifth dose, | would like to just give an overview of
the safety profile of the first four doses.

Serious system c adverse events follow ng
Tripedia were less frequent than that expected of
whol e cell DTP vacci nes. Less serious, nore common
system c adverse events and local reactions also
occurred less frequently following a primary series of
Tripedia than whole cell DTP.

Avai | abl e data suggest that sone | ocal
reactions tended to occur nore frequently follow ng
the fourth dose of Tripedia conpared with the third
dose.

And in the next few slides, | would Iike
to present sone data on |ocal reactions follow ng the
first four doses of Tripedia. These data are froma

U S. study in which approximtely 500 infants received
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a primary series with Tripedia.

You can see that tenderness was reported
I n between roughly six and 12 percent of infants. Any
erythema was reported in between nine and roughly 17
percent. Any swelling in roughly between four and six
percent.

You can al so see that erythema greater
than one inch and swelling greater than one inch were
relatively infrequently reported follow ng the doses
of the primary series, in less than two percent of
subj ects generally.

Now, the next two slides wll show
avai l abl e data on |l ocal reactions following a fourth
dose of Tripedia fromtwo different studies. Thi s
study was an open |abel U S st udy, and of
approxi mately 100 children who received a fourth dose,
pain was reported in 19 percent wthin 72 hours
follow ng the dose. Erythema and swelling greater
than or equal to one inch were each reported in
approximately 30 percent within 72 hours follow ng
the fourth dose.

These are data froma safety study in
Germany.  The subjects included here are 738 children
who are a subset of subjects who participated in the

vacci ne efficacy study, and reactions listed here are
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t hose that occurred on the day follow ng vaccination
with the fourth dose. Pain was reported in 14
percent; any erythema in 37 percent; any swelling in
20 percent; and erythema greater than an inch in 12
and a half percent.

You have already seen these data fromthe
sponsor. These are fromthe U S. N AID study which
evaluated the safety of several different bDrTaP
vaccines, and as you've heard, 135 children received
a primary series with Tripedia;, 82 received a fourth
dose; and 18 received a fifth dose.

These are the only data that we have
available at CBER in which reaction rates are
avail able for all five doses fromthe same study, and
that's why | wanted to go through this. You can see
that al though the nunbers of children who received the
booster  doses, particularly the fifth dose is
relatively small, there is a trend apparent of
increasing local reactions with the booster doses.

And if we can just for the sake of tine
focus on the swelling data, you can see that swelling
was reported in roughly eight to 11 percent foll ow ng
doses of the primary series; 16 percent after the
fourth dose; and 27.8 percent after the fifth dose.

Swelling greater than 20 mllineters was
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infrequent following the primary series. | do not
have that data point for the fourth dose, but 3.8
percent of children who received a fourth dose
reported swelling of a larger degree, greater than 50
mllinmeters, and 17 percent who received the fifth
successive dose reported swelling greater than 20
mllimeters

Now | et's nove on to the newy available
safety data on a fifth consecutive dose of Tripedia
and in considering Tripedia for this indication, our
primary consideration at CBER is vaccine safety, and
because of the increased |local reactogenicity with the
fifth dose, ny presentation will focus on the |oca
reactions.

As you 've heard, two studies were
conducted, one in Germany and one in the U S. Bot h
were open | abel studies with one study group, and the
primary objective was to evaluate safety.

In the German study, the popul ation
consi sted of healthy children four to six years of
age, previously vaccinated wth four doses of
Tripedia. These subjects in the fifth dose study, 580
subjects, had participated in one of two previous
studies, a case control study of vaccine efficacy in

whi ch over 12,000 infants received Tripedia, or a
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smal | er immunogenicity study.

To nmy know edge, the fifth dose of DTaP
vaccines is not routinely recommended in Gernmany.
Recrui tnment was by tel ephone calls and letters to
parents of eligible children.

The nunber of children eligible for this
fifth dose study was not provided, and if the 580 who
participated in this study represent a small subset of
those who were eligible, then the results potentially
could be influenced by sel ection biases of unknown
direction and magnitude.

And one concern at |east theoretically is
the possibility that children who had | ocal reactions
after previous doses were less likely to participate
in the fifth dose study than those who did not, and if
t hese individuals have an increased risk for severe
| ocal reactions after the fifth dose, then there is
the potential for underestimting both the occurrence
as well as the severity of |ocal reactions.

Chil dren recei vedone dose of Tripedia and
were monitored for safety, and as you' ve heard, safety
was nonitored through the use of diary cards. Loca
erythema and swelling were both solicited and
categorized as less then two and a half, tw and a

half to five, or greater than five centineters.
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There was a protocol anendnent after the
study was initiated, and as part of that protocol
amendnent, sizes of local reactions greater than five
centimeters were actually nmeasured and recorded, and
this required the devel opnent of a new diary form
The new diary form was available for 241 subjects, and
information on sizes of l|local reactions greater than
five centinmeters also was collected for an additional
242 subjects who used the original diary form but
were instructed by the investigator to record this
I nfornmation.

Justverybriefly, roughly four percent of
children who received the fifth dose had fever
Fussiness was reported in roughly 20 percent, and
drowsi ness in 15 percent.

And getting on to the local reactions, as
you' ve already heard fromthe sponsor, any pain or
tenderness, any redness, and any swelling were each
reported in roughly 60 percent of subjects. Thi s
included two percent of subjects who had severe pain
or tenderness, defined as crying when the arm was
moved

Redness greater than five centineters was
reported in 31 percent, and swelling greater than five

centimeters in 25 percent.
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Now, this slide shows the frequency of
| ocal reactions larger than five centineters according
to the diameter measured by the parents. The analysis
that you have seen from the sponsor was limted to the
240 or so children who had the new diary forms which
actually solicited this information

The data that were submtted to the
suppl ement at CBER included 490 children, those who
had the new diary fornms and those who did not. |
woul d just like to say that the data that you' ve seen
from the sponsor in these data are generally
consistent, and you can see that of reactions greater
than five centimeters, most of themwere less than 11
centineters.

However, three and a half percent of
children had redness between 11 and 15.9 centineters,
and 2.9 percent had swelling in this range. A few
children had redness and swelling between 16 and 25
centimeters.

In addition, conplete upper arm swelling,
whi ch was not specifically solicited on either diary
form conplete upper armswelling was reported in 2.9
percent and conplete upper arm redness in two percent.

[t was not indicated whether children who

reported conplete upper arm reactions are also
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included in these rows. It also seens feasible that
children who had reactions greater than 11
centimeters, particularlygreaterthanl6 centineters,
may al so have had invol venrent of the conplete upper
arm given that these are four to six year old
chil dren.

However, the overlap between those with
conpl ete upper armreactions and the children |isted
here was not clear.

The sponsor also provided an anal ysis of
ot her reactions that occurred in subjects who had
redness and swelling greater than five centineters,
and in the next slide I'll show sone of the results
for swelling.

And because of the small nunbers in these
t hree groups between 11 and 25 centineters, | have
basically grouped or |unped these.

This analysis examned the occurrence of
other reactions reported on the day of maxinmm
swelling, and you can see that the mgjority of
subjects who had swelling between five and 25
centineters also reported pain. Al though not shown on
this slide, for nobst of these subjects who reported
pain, the intensity was mld or noderate. In

approxi mately nine percent of these subjects the pain
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was considered severe, which was def ined as crying
when the arm was noved.

O subjects who reported conplete upper
arm swelling, the frequency of pain on the day of
maxi mum swel | ing was 35.7 percent. You nmay recall
that of the entire study popul ation, approximtely 60
percent reported any pain within three days after
vacci nati on. So the apparently lower frequency of
pain in the conplete upper arm swelling group conpared
with these children or the entire study popul ation
overall may be due to the small number of subjects or
ot her unexpl ai ned factors.

You can see that fussiness was reported in
roughly 14 to 28 percent of children with relatively
| arge areas of swelling, not very different fromthe
frequency reported in the overall study popul ation of
20 percent. None of the children with conplete upper
arm swelling had fever, and four to 11 percent of
those wth swelling between five and 25 centineters
had fever, and that is simlar to the four percent
reported overall.

Twenty-ei ght subjects, or 4.8 percent of
the entire study population had redness and/or
swelling that led to a nedical visit. These are not

necessarily the sanme children that you saw in the
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previous slide wth extensive areas of redness or
dwelling or those with conplete upper arm swelling.
| don't have that data avail able.

The | ocal reactions were judged by the
pediatricians as mld in approximately two thirds;
moderate or interfered wth wusual activity in
approximately one third; and severe, incapacitating in
one subj ect. Al were reported to resolve w thout
sequel ae.

You' ve already heard about the U S. study
popul ati on. These were healthy children who
previously received four doses of Tripedia or Tripedia
used to reconstitute ActHIB. They are a subset of
subj ects who participated in one of two previous
protocol s. Recruitment was by phone calls and
letters, the nunber of eligible children was not
provi ded. The pl anned enrol I nent was 400 subjects.
At the time of submssion of the supplenent to CBER
the study was ongoing and safety data available on 96.

Safety nonitoring was simlar to that
descri bed for the German study, and sizes of |ocal
reactions greater than two inches were recorded for
all subjects.

The profile of systemc synptons within

three days after vaccination was generally simlar to
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what you saw for the German study, and for |oca
reactions, as well, data are consistent with the
CGerman study, approximately 50 to 60 percent reporting
pain, redness or in this case swelling/hardness was
solicited on the diary forns.

Redness greater than tw inches was
reported in 21 percent, and swelling or hardness
greater than two inches in 13 and a half percent.

This you've al ready seen. This is the
frequency of local reactions, two inches or |arger.
Roughl y11 percent had redness, seven percent swelling
between two and 3.9 inches, and eight and five
percent, respectively, had these reactions that were
nmeasured as four to 5.9 inches, and one subject had a
reaction of eight inches.

There were no reports of entire arm
swel |'i ng, al though that was not specifically
solicited.

And now | would just like to show this one

slide. You've already seen these data from the
sponsor. These are data on whole cell pertussis
vacci nes.

Overall when considering systemc and
| ocal reactions over the conplete five dose series,

Tripedia and acellular pertussis vaccines in genera
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clearly have a superior safety profile over whole cel
pertussi s vacci nes.

However, a question that often conmes up is
how does the observed reactogenicity of acellular
pertussis vacci ne boosters conpare with whole cel
pertussis vaccine, and | wanted to address this
question  because | think it hel ps  provide
practitioners and the public health comunity a frane
of reference for what to expect from booster doses of
acel lul ar pertussis vaccines, and we need to rely on
historical whole cell data to address this question

This slide shows the frequency of
reactions within 48 hours followng a fifth dose, a
fifth consecutive dose of U S. |icensed whole cel
pertussis vaccines in the often cited study by Cody
and col | eagues, which was published in 1981, and this
Is the largest study exam ning safety of whole cel
pertussis vaccines of 876 children.

You can see that roughly 45 percent
reported redness or swelling, and 74 percent pain
Fever was reported in 46 percent. Dr owsi ness and
fretfulness in 21 and 33 percent, respectively.

And a conparison of this data to those
that you have seen on Tripedia suggest a simlar

frequency of common |ocal reactions followng a fifth
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dose of Tripedia in whole cell vaccines, and a | ower
frequency of systemc reactions, particularly fever
with Tripedia.

And anot herquestionthat frequently cones
up has to do with whether extensive swelling of the
injected linb was a problem wi th booster doses of
whol e cell pertussis vaccines, and you have heard from
Dr. Reynolds that swelling of the entire thigh was
reported in one of 16 subjects who received a fourth
consecutive dose of a US. licensed whole cell
pertussis vaccine in the NIAID study, but what about
our general experience wth whole cell pertussis
vacci nes?

Extensive local reactions with whole cel
vacci nes were recogni zed as a problemw th the whole
cell pertussis vaccine widely used in Canada. That is
a different vaccine than those that have been |icensed
in the United States.

Based on a review of the literature, as
wel | as speaking with several clinicians, it seens
t hat extensive |l ocal reactions apparently were not
recogni zed and reported as a najor problemwth whole
cell pertussis vaccines in the United States, and
extensive reactions were not specifically addressed in

the study by Cody and col | eagues.
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In one of the studies by the Canadi an
investigators, they state that anong the 800 or so
children who received a fifth successive dose of the
U. S. whole cell pertussis vaccines in the Cody study,
that large local reactions, greater than five
centinmeters in diameter, were infrequent, occurring in
less than five percent. This was based on a persona
comuni cation that the Canadian investigators had wth
one of the co-authors of the Cody study.

So to summarize, for common systemc
reactions, the overall safety profile of a fifth
successive dose of Tripedia is superior to that
observed historically with a fifth dose of whole cel
pertussis vaccines.

The frequency with which subjects reported
solicitedl ocalreactions followng a fifth successive
dose of Tripedia is generally simlar to that observed
historically with a fifth dose of whole cell pertussis
vacci nes.

And the frequency of |ocal reactions
followng a fifth successive dose of Tripedia is
greater than that observed with the first four doses
of Tripedia in other studies.

Approxi mately four to nine percent of

subjects reported large areas of redness, defined here
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as greater than 11 centineters or greater than or
equal to four inches, depending on which study, and
approximately four to six percent of subjects reported
| arge areas of swelling. I n some cases the redness
and swelling involved the conplete upper arm |n one
study, approximately five percent of subjects had a
medi cal visit for a local reaction. Extensive |ocal
reactions resolved w thout sequel ae.

And | think you have heard this afternoon
that extensive local reactions have been observed with
several different DTaP vaccines when given as a fifth
successive dose. In general these reactions appear to
be clinically relevant, at least in terns of sone
disconfort to the subjects for several days.

However, they resolved w thout sequel ae.
The pat hophysi ol ogi ¢ nmechani sms of these reactions are
not known. We're not able to distinguish between the
different types of hypersensitivity reactions based on
the clinical data that are available

You've heard from Dr. Rennels about sone
analyses to try and address whether there is a
correlation with the vaccine conponent or preexisting
antibody levels, and there is sone suggestion that the
anount of antigens and alumnum content in the

vaccines may correlate with |local reactions, but |
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think that overall we have to say that the data are
I nconcl usi ve.

We do not know the contribution, if any,
of cellular imune responses. W do not know if
reactions with doses one to four pose a risk for
reactions with the fifth dose, and we also do not know
whet her individuals who have severe |ocal reactions
with the fifth dose may be at risk for |ocal reactions
with additional doses.

Al t hough pertussis vaccination is not
recommended in the U S for persons ol der than age
seven, discussions are underway for considering the
use of acellular pertussis vaccines in adol escents.

And | will stop there and address any

questi ons.

CHAl RVAN GREENBERG Thank you, Dr.
Fari zo.

Dr. Ferrieri.

DR  FERRIERI: That was a very nice

presentation.

| have two brief questions. One is by
chance, were any of the severe reactions biopsied so
that we mght understand whether there was vasculitis?
Is this an arthus reaction or whatever?

And secondly, do we have any chance have
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any ani mal data on successive inmmunizations wth one
of these products and then biopsying of any |ocal
reaction seen so that, again, we would better
understand the underlying mechani sm of the reactions,
the severe reactions?

DR FARIZO  To ny know edge, the answer
to both of those questions is no, and the
representatives of cLI are agreeing with that, and |
don't know for any -- | think the answer is no for the
ot her acellular vaccines as well.

CHAI RVAN GREENBERG Dr. Estes and then
Dr. Stephens.

DR ESTES: |If you look at ethnic groups,
Is there any difference in their responses wth these
reactions?

DR FARIZO In the data presented today
for Tripedia, | think that 96 percent or nore of the
study participants were white, Caucasians.

DR ESTES. No, but in previous studies?
That was actually why | asked, because the data that's
been presented was basically done on a Caucasi an
popul ati on.

DR FARIZO In the NNAID study, | think
that population is also predom nantly Caucasi an.

don't think that there have been any anal yses, to ny
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know edge, any studies which enabled anyone to | ook at
that.

CHAl RVAN GREENBERG Dr. Stephens.

DR STEPHENS: I'"d like to push the
pat hogenesis question a little bit further. It al nost
seens |like there are two different groups. e
appears to be a severe arthus reaction just
clinically, and the other appears to be a different
group without much pain, but with a lot of swelling
that occurs frequently, and obviously my concern is an
IgE nedi ated phenomnenon.

So we really don't know nuch about the
pat hogenesis of this process. s that fair? Does
anybody have any data on that?

DR FAR ZO | think that's fair to say.
I think fromthe clinical picture we really can't
di stingui sh between, for exanple, a |ate phase IgE
reaction, an arthus reaction, or even a delayed
hypersensitivity reaction.

And from discussions |'ve had with one of
our clinical immnologists at CBER as has been
pointed out in the previous question, it would really
take biopsies to get at that.

Perhaps there are sone additional analyses

that could be done |ooking nore precisely at the tinme
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of onset of the reaction, but I'mnot sure that with
the data available, that we would be able to pinpoint
t he pat hogenesi s.

DR STEPHENS: VWhat about endot oxin
content of the vaccines?

DR FARIZO  For the acellular pertussis
vacci nes there should be none.

DR STEPHENS: And that's right; is that?

DR FARI ZO  Yes.

CHAI RVAN  GREENBERG | am still slightly
confused as the percentage of children who have severe
pain. | know it varied, but that seenms to me to be a
critical question, and in one case it was one patient
and another tine it was nine percent and anot her was
two percent.

So if you give this fifth dose to 1,000
patients, what percent are going to be judged to have
severe pain, judged at crying on noving a |inb?

DR FARIZO In the German study in which
580 subj ects received the fifth dose, 12 out of 580,
or 2.1 percent had severe pain or tenderness, which
was defined as crying when the arm was noved
Ei ghteen percent had noderate pain or tenderness,
defined as crying or protesting to touch. That's the

| argest study we have.
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And | think the other percentages you
heard were of the children who had |arge reactions,
what proportion of those had pain.

CHAI RVAN GREENBERG Thank you.

Dr. Kim

DR KIM Wat about injection sites? Do
t hese severe reactions tend to occur if you give the
vaccine to the same site repeatedly or do you have any
information on that?

DR FARI ZG In the studies that you've
heard, | believe that the first four doses were given
in the thigh, and the fifth dose in the deltoid

CHAI RVAN GREENBERG Ms. Fi sher.

M5. FISHER. Well, because not 100 percent
of the children are having these severe |ocal
reactions, presumably this is an interaction between
t he vacci ne conposition and the genetic or other
differences in the child.

My concern is if it is an Ige nedi ated
phenomenon, again, going back to whether or not -- to
study whether or not children who have these reactions
are nore prone in the future to nore severe reactions,
nore severe, system c and other kinds of reactions,
especially if you're going to be |ooking at using
this, you know, sixth dose in adolescents and also in

NEAL R GRCSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 200053701 www.healrgross.com




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

71
adults, it would be inmportant to know, to precisely
know, what the interaction is between the vaccine and

the host, differences in the host.

DR FARI ZO | think you raise a good
poi nt.

CHAI RVAN GREENBERG  Dr. Ferrieri.

DR FERRIERI: Dr. Snider had his hand up
first.

CHAI RVAN  GREENBERG Excuse ne, Dr.
Sni der.

(Laughter.)

DR SNIDER | just wanted to pursue M.
Fisher's question a little further because you, Karen
had alluded to the fact that perhaps additiona
anal yses could be done, and it seens to ne that one of
the things that could be done with the data sets we
now have is | ook at those who had | arger reactions
earlier on and to see if they were nmore |likely to have

| arger reactions to |ater doses.

And so if that has been done, |[|'d be
interested in someone comenting on it. |f it hasn't
been done, |'d be interested in sonmeone saying that

they would do it.
DR FARIZO | think those are inportant

analyses, but | remind you that the children who
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participated in these studies represent a small subset
potentially of those who were eligible, and certainly
a small subset of the population who received the
first four doses.

Renmenber that in the German study over
12,000 infants received Tripedia, and only 580
received the fifth dose. But still it nmay be possible
to ook at some of these questions.

DR SNIDER And | think the other issue
that you raise perhaps could be |ooked at as well,
which is whether there was some selection bias,
because theoretically you ought to be able to | ook at
the distributions in the two populations, the subset
and the original group to see if those who had | arger
reactions earlier on were less likely to get the
subsequent dose.

DR FERRIERI: Ferrieri.

That was exactly ny question, but why
don't | ask a different one then?

(Laughter.)

DR, SNI DER: | think Peggy was going to
answer that.

CHAI RVAN GREENBERG ~ Peggy, do you have an
answer or --

DR.  RENNELS: Yes. | have a non-answer.
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(Laughter.)

DR RENNELS: And that is of the 20 -- of
the 20 children who experience entire thigh swelling
post dose four in the NIAID studies, none of them
participated in the fifth dose study. W tried to
| ook.

CHAI RMAN GREENBERG  Coul d you, because
just can't remenber exactly, go over again why we want
a fifth dose?

(Laughter.)

DR FARI ZO Currently recommended DTP
vacci nation schedule in the US calls for five doses.

CHAI RMAN GREENBERG ~ So the reason we want
one is because we have a recommendation fromthe
bodi es that recomend things that we want a fifth one.
Those bodies didn't know about this though

DR FERRIER: It's nore profound than
that. Kathy, why don't you try to answer that?

DR EDWARDS: Well, | think that the data
upon which these acellular vaccines are |icensed are
efficacy studies that are very inportant, and | think
that one of the issues that we really do need to | ook
at is the duration of protection of those prinmary
efficacy trials, and really critically obviously there

are concerns and caveats, as Dr. Livengood has
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addressed, but | think that the data that we have seen
fromthose studies in the absence of booster doses is
that the protection does seem to be persisting.

So | think that we need to |ook at those
data, to have those investigators cone back to us and
present the long termduration data so that we can
address these new products with the data that exists.

| think that one of the studies that Karen
so nicely presented was some data from | CAAC | ooki ng
at the Lederle study, and what the summary of the data
was, that there seenmed to be sone decline in the
imunity, but when you |ooked at the data they
presented, there didn't seemto be a decline.

And when | went up and talked to the
investigators, | think that they had initially thought
there was a decline, but when they |ooked at the study
nore carefully, there wasn't a decline.

So | think that we really need those

people to come and present information to us, and

maybe we don't -- and actually, someone had brought up
a question about, well, what do other countries do,
and | think the French have a very interesting

approach in that they have decided to give whole cel
for the primry.

Now, | don't think that's perhaps a w se
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idea, but what they have decided to do is that for

boosters that they're giving the acellular booster at
the 12 to 15 nonths, and then they're not giving a
fifth dose booster until the adolescent or early adult
years, where they really feel that the data suggests
that there is a need.

So | think this really does need to be
readdressed with the data that we have for the
efficacy.

CHAl RVAN GREENBERG Dr. Ferrieri.

DR SNIDER°  Could I just -- | had sone
addi tional conments about the reason for the --

DR. FERRIERI: Wll, that's what | was
pl anning to comment on.

DR SNIDER | | ooked back through the
ACIP mnutes, Pat, to see what was discussed. In
1993, for exanple, there was a |ong discussion of why
was there a fourth dose and could we drop the fourth
dose, and earlier in the '70s there was a discussion
of the fifth dose.

And wi thout having the nunbers or the
slide to show you, all | can say is that the decision
about a fourth dose and a fifth dose were based on
epidem ol ogic data as well as inmunogenicity data that

were available at that tine for whole cell vaccines
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with the epidemology of the disease as it existed at
that particular tine.

So | nean, | would agree with Kathy that
it needs to be reexamned, but just to point out that
there were epidemologic findings, and there were
I mrunogeni city issues that seemed to push the experts
towards recomending these fourth and fifth doses as
they exist today.

DR FARIZO Can | also just nention that
we also need to renenber diphtheria and tetanus,
particular diphtheria, when we talk about the
vacci nati on schedul e. It's not just pertussis. So
that al so needs to be considered.

CHAI RVAN GREENBERG Dr. Ferrieri, you've
been waiting patiently.

DR FERRIERI: No, that's fine. | agree
with all of this, and it is not just based on sone
whim that this has happened. 1t's based on historical
precedence with the whole vaccine.

But the question that | think you could
al so answer you raised anong the unanswered issues,
and that has to do wth whether or not there's
correl ation perhaps of the severity of reaction with
preexi sting antibody I|evels.

Are those sera not available for analysis?

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




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

7

And has a nmanufacturer attenpted to do this?

DR FARIZO In both of the studies, the
U S. and the German study that you've heard about, a
subset of children were bled to | ook at serol ogy.
None of those data have been submtted to CBER but
the sponsor may want to comment on what anal yses they
are planning to do.

DR MESCH EVITZ: Yes. | agree. W drew
sera on a subset from both trials, and we're analyzing
that data now to look at correlations between
preexi sting and post vaccination antibody titers to
determne if there is a correlation with size of
reactions.

And | also wanted to quote the [ ast
comrent in the conclusion section from M ke
Pi chi chero's manuscript, which will be published the
first of the year, which stated that the relatively
low | evel of diphtheria antibody in some children
prior to the fifth dose supports the continued use of
a DTap booster in this age group.

CHAI RVAN GREENBERG Dr. Livengood.

DR LI VENGOOD: | just want to mention
that | think the evidence is actually fairly strong
that a preschool booster is a good thing in terms of

the vaccine. \Wether it needs to be the fourth dose
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or the fifth dose | think is really an inportant
question that we'll have to disentangle.

And that cones primarily from experience
wth pertussis in the United States, wher e
approximately five years after the preschool booster,
we begin to see mddl e school outbreaks of pertussis,
which are of fairly |large nmagnitude right now

So | would be concerned that we woul d
potentially be nmoving the age at which children m ght
have these outbreaks down, and the younger children
are nore likely to have young siblings at hone because
| believe the point of the pertussis programis to
protect children less than one year of age from
pertussis since they're the ones who die if they
becone hospitalized.

Al so, data from the outbreak of diphtheria
in the former Soviet Union did suggest that deletion
of the preschool booster of diphtheria was sonehow one
of the really precipitating factors that caused that,
and that age group was the group that had the highest
attack rate, although not the highest death rate from
di pht heri a.

CHAI RVAN GREENBERG W\ have tine for one
or two nore.

Dr. Peter.
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DR PETER  Yes. The inportance of the

fourth dose of whole cell was denonstrated in the
European trial supported by the NIH where indeed the
protection with three doses of Connaught vacci ne was
substantially |ower, and indeed, the hypothesis was
that, indeed, the fourth dose we routinely gave in
this country was, indeed, what allowed that vaccine to
be effective.

In several studies, population based
studies, one in England and another in -- not
popul ation, but community outbreaks, one in M chigan,
denonstrated that imunity clearly begins to wane
after three years.

But this question is critically inportant
because at the very tinme that we're tal ki ng about
perhaps that we don't need five doses before school
entry, but rather a total of four, we're also
considering the use of an acellular vaccine booster in
adol escence.

So the followup studies are incredibly
inportant, and | really think the dose that's
questionable now is the dose that we give between 15
and 18 nonths. Now, that isn't taking into
consi deration the diphtheria or tetanus issue.

CHAI RMVAN GREENBERG |'m going to have two
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mre, and then we're going to take a break. M.
Fi sher and Dr. Huang, and then that's it.

M5. FISHER.  Wll, in this discussion of
vaccine efficacy don't we have to factor in the
energing evidence that the surface protein of the
pertussis organi sm has nutated and the outbreaks that
we're seeing in Europe -- and | would say | suppose
sone of themhere -- are due to that fact, that the
vaccine is not covering it?

CHAl RVAN GREENBERG | s there sonebody who
can answer that question?

Your nane?

MB. CHERRY: State your nane.

DR MEADE: Yeah, this is Bruce Meade from
Center of Biologics.

| nmean, | think those observations from
t he Netherlands have been published, but | nean, at
this point they're epidemologic observations of two
events, you know, changes in a few amno acids and
certain proteins, and there's also a simlar
observation of changes in epidemology, and the
rel ati onship between those two events has not been
established at all.

And | know that it's being |ooked at by

the CDC group. The pertussis lab and CDC is | ooking
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at that and what's going on in the US., and I think
that the relationship between those observations has
just not been made in any convincing way yet.

But | nean it's an inportant observation
to be aware of and to be investigating, and it's being
done. But, you know, whether or not that is a cause
and effect has not been established at all in the US.
or in Europe to my know edge.

CHAl RVAN GREENBERG Dr. Huang.

DR HUANG This may be too late to
suggest, but in the blood that was drawn from the
patients, it would be helpful if you would al so just
go ahead and do an eosinophil count.

DR MESCH EVITZ: | think your comment is
partially correct. It isalittle |ate because we
keep the serum but not the whol e bl ood.

CHAl RVAN GREENBERG ~ (kay. I'm going to
take a brief break now because we've had a very good
discussion, and what 1'd like all of you to do is
we'll give you a 15 mnutes break. | would |ike
everybody back here at 4:30 to reconvene.

(Wiereupon, the foregoing natter went off

the record at 4:12 p.m and went back on

the record at 4:32 p.m)

CHAI RVAN GREENBERG.  (Ckay. W're in the
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hone stretch. So 1'd li ke everybody to take their
seats.

Dr. Farizo, are you --

DR FARIZO Are we ready?

CHAI RVAN GREENBERG.  Yeah, |'m ready.'

W now have the open public hearing. Is
t here anybody in the audience who would like to
comment on this afternoon's presentation?

(No response.)

CHAI RVANGREENBERG. |' m | ooki ng. I’m not
seei ng.

Ckay. | guess there is nobody who wants
to make a public commrent, in which case we will go on
to Dr. Farizo who will present the questions for the
commttee for discussion.

DR FARI ZO The first question is:
pl ease discuss the safety data submtted to support
the licensure of Tripedia for a fifth dose follow ng
four previous doses of Tripedia.

The second question is: what, if any,
addi tional studies should be perfornmed?

CHAl RVAN GREENBERG. Wl |, as Dr. Farizo,
said, this is the day when we have questions that
aren't questions.

(Laughter.)
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CHAI RVAN GREENBERG But | think the
intent here is clear that the FDA wants us to just
venture an opinion on how we feel about the safety
data and whether it supports the fifth dose or not,
and then secondarily whether there's any other
information that we |ike.

What | think 1'd like to do is just as
this nmorning open it up for general discussion, and
then nove through all of you asking for specific
answers to the two questions.

So do | have any general thoughts here?
Dr. Huang.

DR HUANG |I'mjust a little confused as
to whether there are lot to ot variations because
Connaught presented a 60 percent swelling in the fifth
dose, and Dr. Farizo presented sonething |ike 30
percent. | nean that's a difference. Do we know why?

DR FARIZO | think the data we presented
were consi stent.

CHAI RVAN GREENBERG | thought they were.
Between the FDA's analysis, Alice, and Connaught's
analysis --

DR HUANG  Yeah.

CHAl RVAN GREENBERG  -- of Tripedi a?

DR HUANG They were seeing sone 60
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percent swelling after the fifth dose.

DR FARIZO In the German study?

DR HUANG  Yes.

DR FARIZO O 580 children?

DR HUANG  Yes.

DR FARIZO  Let's see. | can refer you

to ny slide.

DR HUANG | nmean they're both high, but
it's a twofold difference.

DR FARIZGO | don't think so.

DR FERRIERI: \Wat about on page 8?

DR FARIZO Mne is slide nunber 18, and
swelling in ny slide is 61.4 percent.

CHAI RVAN GREENBERG  And the PMC data was?

DR HOSBOL: The PMC data was exactly the
same. | think what you're looking at is a different
cut in subsets of data, noderate swelling versus any
swel ling and subsets of populations, but the data
were --

CHAI RVAN  GREENBERG Phi | Hosbol
(phonetic), Pasteur Merieux Connaught.

CHAI RVAN  GREENBERG kay. O her
questions?

DR FERRIERI: Yes. I'd just like to make

a comment because | feel maybe it's because of the
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cold air blasting in, but nmy reaction to this is that
the Tripedia has behaved very much |ike other vaccines
of its kind, showi ng the increased reactogenicitywth
successive doses, and there nay be sonme percentage
differences that overall | guess |I'm not struck that
it's either nore superior nor inferior to other data
we' ve seen

And | guess | would like us to look at it
fromthat point of view, that we don't understand the
reactogenicity of the other ones and likely don't
understand the basis of what we're seeing wth
Tri pedi a.

CHAI RVAN GREENBERG Dr. Snider.

DR SNIDER | had a question that relates
to a cooment that was made earlier about the original
intention of recruiting 400 people for this study, but
now the anal ysis was based on 96 -- this was the U S
study, not the Gernman data, and | didn't know what the
pl ans were there. | got confused about whether the
study had to be abandoned for some reason or whether
there was an intent to continue on.

DR. MESCHIEVITZ: No, no, that's a very
good questi on.

CHAI RVAN GREENBERG Wuld you identify

your sel f?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 200053701 www.nealrgross.com




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

86

DR MESCHI EVI TZ: Carlton Meschievitz,
again, from Pasteur Merieux Connaught.

The trial recruited a total of 239
subjects, but the recruitment just ended. So we're in
the process of analyzing the remainder of that data.
The 95 subjects presented are data that have been
totally cleaned and quality controlled and submtted
to the FDA

The serious andunexpectedadverse events,
however, that | presented did include the entire group
because obviously those had cone to our attention

| also had two quick other coments that
relate to questions posed earlier, one relative to
endotoxin units. The release criteria for Tripedia is
25 endotoxin units per dose, and we routinely run well
bel ow that, close to zero

And secondly, the comment that | made
about the diphtheria statement of Mke Pichichero is
the version of the paper | had versus the final galley
proofs.  That statement was del eted. So apparently
there's been sonme trimmng of the paper, but a
col l eague kindly informed me of ny m stake.

Any ot her questions on the --

CHAI RMVAN GREENBERG  Dr. Edwards, you had
a question?
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DR EDWARDS: Yes. | think it is
inmportant to realize that if you look at the data from
the other licensed acellular vaccine for the fifth
dose, that this is seen with that product as well. So
think that that's inportant to renenber as Pat | ust
poi nted out.

The other issue that | do think is
inmportant is that there still is not a remarkable
Increase in the systemc reactions that we're seeing,
and these are -- you know, clearly it's an increase in
the local reactions, but the other reactions do not
appear to be increasing.

CHAI RVAN GREENBERG. Dr. Estes, did you
have a question?

DR ESTES: Just regards to safety data |
woul d have |iked very much to have seen sonme of the
analysis of the sera from these children and regarding
perhaps IgE specific antibodies to different
conponents in the vaccine. | think in ny opinion it's
very inportant that we really understand what is the
mol ecul ar mechani sm or the basis of this
reactogenicity, and |I'minpressed that it's not clear
to me that anyone is really looking at this, and if
we're thinking in the future of perhaps another dose,

| think that has got to be understood, and |'m hoping
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that people really are |ooking at that.

CHAI RVAN GREENBERG.  So you're getting to
Question 2.

Any ot her comments or questions fromthe
commttee before | pick on Dr. Kimto start it off?
Any other? Anything else?

DR FERRIERI: Yes. | didn't get to ask
this question. So | asked Dr. Farizo whether any
anal ysis had been done on predictors of risk based on
havi ng had a noderate or severe reaction after the
third or fourth dose that would predict what your
reaction would be to the fifth, and that apparently
has not been done yet, but certainly could be done and
shoul d be done.

And I'msorry, Harry, if that infringes on
Iltem 2, but | do think that the sponsors need to be
very active in looking at some of these anal yses.

CHAl RVAN GREENBERG | agree.

O her thoughts or conments?

(No response.)

CHAl RVAN GREENBERG Ckay. Vell, I'm
going to start with Item1, and | think we will have
some responses to Item2 as well, but let's start with
[tem 1.

Pl ease discuss -- just give me, Dr. Kim
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your feeling about the safety data, and does it
support |icensure?

DR KIM Based on the data presented
today, particularly it appears that the data for this
product appears to be simlar to that of a |icensed
product presented by earlier. | would think that, you
know, | would support the licensure of this product
for the fifth dose.

CHAl RVAN GREENBERG. Dr. Snider?

DR SNIDER  Well, | would agree that the
safety data that have been presented to us and
hopefully the data on the 290-sonme once that's
anal yzed will show that the safety profile of Tripedia
is certainly not any significantly worse than the
currently licensed -- the DTaP that is currently
licensed for the fifth dose, and it certainly appears
to be no worse than for whole cell pertussis.

And so our options or the options it seens
to ne are available are to license Tripedia for this
i ndication or swtch to another vaccine that is not
denonstrated to be any better or not do a fifth dose.

And not doing a fifth dose, | agree with
John Li vengood. | don't think the fifth dose is --
the current fifth dose at four to six years of age --

I's the one to pick on.
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In general | think a |ot of us have been
t al ki ng about concerns about the fourth and fifth dose
safety profiles. Qur concerns, | think, relate to --
at least ny owmn -- relate to individual children,
whet her there m ght be sone prenonition here of sone
severe reaction, you know, anaphylactic in nature, but
more inportantly perhaps has to do with the
acceptability of vaccines in general and the desire to
have the nost favorable safety profile and
acceptability.

And so for those reasons, | would support
some of the comments that have been made about trying
to understand the nechanism of this and devi se sone
strategies for comng up wth an even better safety
profile for these vaccines.

But | would be in favor of moving forward
with licensure based on the safety data |I've seen.

CHAI RVAN GREENBERG Dr. Edwar ds.

DR EDWARDS: As | just said a few mnutes
ago, | think that the conparability of the safety data
wth the previously |licensed product woul d nmake ne
feel confortable in supporting this.

rthink it wuld be nice to have the
serol ogi c data conpleted so that any correl ates of

adverse events mght be studied prior to the
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licensure, and this | would think would be possible to
be done.

But | also think it has to be coupled with
a critical reappraisal of our entire pertussis
vacci nati on schedul e.

CHAl RVAN GREENBERG Dr. Huang.

DR HUANG | conpletely agree.

CHAl RVAN GREENBERG Dr. Stephens.

DR STEPHENS: Yeah. | just want to
enphasi ze two coments. Ohe, | think the data in
terms of simlarity of adverse events with the other
acel lular pertussis vaccines is pretty clear, but this
whol e issue that is really bothersome to me of whether
we should be even giving this asa fifth dose is very
troublesome, and | think that needs to be at sone
| evel addressed.

The other concern is the kind of total
lack of interest in pathogenesis. W have a |ot of
descriptive information about these reactions, but
very little in the way of understanding what's going
on, and | think there could be potential down the road
problens with subsequent doses of these vaccines.

CHAI RVAN GREENBERG Ms. Fi sher.

M5. FISHER \Well, | would agree that the

data shows that this is no nore reactive than the
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other vaccines that are out there, that it's certainly
less reactive in ternms of its |lowered systemc
reactions, nunbers of systemc reactions, and so |
woul d agree to go ahead and vote for it.

However, | don't think that this, at |east
my vote, is a vote that in the future that subsequent
doses of this vaccine could be given wi thout |ooking
at the nolecular basis for these reactions, |ooking at
whether there are certain genotypes who have
susceptibility to having reactions and whether
previ ous severe local reactions are a predictor for
nore serious systemc and other reactions.

| think that you have to |ook at the
pat hogenesis, the biological nechanism and nail that
before you go any further.

CHAl RVAN GREENBERG Dr. Estes.

DR ESTES: | don't have anything to add.

CHAI RMVAN GREENBERG  So you agree

Dr. Hartigan?

DR HARTIGAN: | agree with that, too.

CHAI RVAN GREENBERG  Dr. Ferrieri

DR FERRIERI: Vell, no data have been
presented that indicate any life threatening risks.
I think that it's superior to the whole cell vaccine

that we used for many, many years, and | think that it
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woul d be punitive to deny licensure of this vaccine
wi t hout having withdrawal of the fifth dose of any
other vaccine. So | support going forward.

But | strongly recommend that we have any
post licensure nonitoring and a program a fornal
program to better understand, nonitor and better
understand the issues that many of us have brought up
al ready.

CHAI RVAN GREENBERG Dr. Peter.

DR PETER | agree with Pat and those who
have spoken before. | think that the standard has
already been set with the whole cell, and we've
al ready |icensed one acellular for the fifth dose, and
| think this vaccine does as well.

| think the critical questions are, one,
the schedule in the first five years of life and
whet her we need four or five doses and what the timng
shoul d be for school entry.

And secondly is | think post l|icensure
studies are inportant, but particularly with respect
to long term epi dem ol ogi cal investigations because,
indeed, if we were to determine a need for an
adol escent vaccination, we'll need to know what's
likely to happen when these children five years from

now are candidates for a dose at 12 years of age.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

CHAI RVAN GREENBERG.  Dr. Livengood.

DR LI VENGOOD: | generally agree with
everything that's been said, and | do think the data
support licensure for a fifth dose. Fromny point of
view, if a pediatrician -- if a child came to nme, the
options would be don't give a fifth dose, and | have
expressed nmy concerns about that, give whole cell
which | woul d not do, or give the |icensed product for
this, and | am concerned that there are no data on
sort of safety and inmunogenicity and efficacy of
m xed sequences of these vaccines.

So | really think there's no option for
the pediatrician or famly practitioner but to give
this vaccine for a fifth dose, and I would really
think that it would be inportant to be |icensed for
that indication.

| do want to nention that as the person
who facilitates the ACIP schedul e and agenda that the
issue of the nunber of doses needed we'll begin
di scussion at the February ACIP neeting. | would like
to see sone attenpt to |link the persons actually
involved in these trials to see what their profile of
problens were after the third and fourth doses so we
could begin to answer that question, which | think is

very inportant.
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| f sonebody has a reaction after a
previous dose, | think it would be very inportant for
us to see whether or not we need to contraindicate
further doses or not.

And I'ma little concerned about what |
perceive to be a lot of enphasis on the part of
persons to nove to adolescent immunization wth
acel lular pertussis products when all of the data wll
be wth children who have had their primary series
wth whole cell at the time it's licensed that wil
get into a simlar situation five years, SiX years
further down that if we don't really nake an attenpt
to try to look at these very inportant issues now.

CHAI RVAN GREENBERG.  Dr. Mers.

DR MYERS: | agree
CHAI RVAN GREENBERG. Vell, | agree, as
well, and | would sinply say again that as |

understand it, in the second quarter of the year 2000
one heck of a lot of people are going to begin to get
their fifth dose. That provides the opportunity to
get sanples and prospectively start studying those
peopl e because they're going to be available for a
sixth dose in X nunber of years, and if you don't
start now we won't have the specinens.

So all of that needs to be thought through
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relatively quickly because those doses are about to be
given. So | vote |'min support.

And now I'm just going to go on to the
second item which we've covered in part, but 1'11
start again with Dr. Kim

Wat, if any, additional studies should be
per f or ned?

DR KIM Again, sone of these issues have
been nentioned previously, but just for, you know,
docunentation | would rephrase some of the issues that
have beeni ndi catedthat require further investigation
that include the basis of reactogenicity with the
subsequent doses of acellular vaccines should be done,
along wth a duration of protection that will be very
important that pretty much will determ ne whether
subsequent doses of acel |l ul arvacci nes would be needed
or not.

And then | guess | forgot to ask this
question earlier, but there was sone issues about the
sel ection bias, whether, indeed, individuals who,
I ndeed, had several reactions nmay not be a participant
I n subsequent studies.

So | guess it may be interesting, again,
a Harry indicated that subsequent to the licensure,

that post |icensure survey should include those
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studi es for these vaccines, but the vaccine which has
been already |licensed for the fifth dose, I would be
interested in knowi ng whether, indeed, there's any
information available on that particular aspect, that
i ndividuals who have received fifth dose, regardless
of the nature of previous reactions, indeed, was there
any trend toward nore reactions with individuals who
had some reactions wth the previous vaccines.

| don't even knowwhetherthat information
is available fromthe FDA, certainly not fromthe
sponsor for Tripedia, but you know, the nmanufacturers.

DR MESCHI EVI TZ: Carlton Meschievitz,
Past eur Merieux Connaught.

| just wanted to nention we are conmtted
to doing post licensure study. W have a birth cohort
of 5,000 children in Seattle that we're follow ng
al ong through nultiple doses of vaccine. So we'll be
able to follow nmultiple birth cohorts, and obviously
we're commtted to |ooking for the usual types of
reactions and nore carefully characterize the actions
that were described today.

CHAl RVAN GREENBERG.  Thank you.

Dr. Snider.

DR SNIDER  Looking at the question,

wonder if it was constructed in the context of what
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addi ti onal studies should be perforned before
l'icensure or whether it is wide open in terns of what
woul d you ever do down the |ine.

|"'massumng it's the latter because we've
all been responding that way, but with regard to the
nore restricted issue, |'mnot sure any additional
studies need to be done, but | just would again call
attention to the fact that there are data to be
anal yzed and would anticipate that those data woul d be
anal yzed and reviewed by FDA since | would think that
that could be done in a reasonably short period of
tine.

wth regard to the additional studies,
there are a whole litany of studies that have been
out | i ned. W' ve indicated our interest in know ng
whet her people who have these |arge |ocal reactions,
what the mechanismis or whether there's a variety of
mechani sns, whet her those people who have larger |oca
reactions are nore likely to have large local or even
| arger local reactions in the future.

A lot of issues have been brought up about
the use of different types of DTP vaccines, m Xxing
those issues, and there are the issues about the
duration of protection with acellular vaccines and the

opti mal schedul e.
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| think all of those things are inportant
to think about. | would point out that there's no
agency or organi zation that has clear responsibility
for doing vaccine safety studies, and so resources for
doing that kind of thing are rather limted.

So in reality some priorities have to be
established for which ones of these things actually
can be done and funded by different entities, and some
choices will have to be nade and tradeoffs have to be
made because of the l[imted resources for |ooking at
vacci ne safety.

CHAI RVAN GREENBERG Dr. Edwar ds.

DR EDWARDS: | think in addition to
what's al ready been said, which | won't say again,
there are sone additional sera that are available from
the NNH trial both at the primary series, the fourth
and the fifth dose booster that could conceivably be
| ooked at particularly with the patients that had the
severe swelling. So | think that is frozen and 1gEs
and anounts of antibody and those things certainly
coul d be done with sera that exist.

There is also a little nmore data about the
m x and matchi ng and m xed schedul es because those
were part of the NIH studies. So there may be sone

data that would | ook at whether the m x schedule --
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there are certain aspects of the m x schedul e that
woul d be nore problematic, and | think that could
perhaps be dissected out, although, again, the numbers
are sonmewhat smal |

And then | also think there are sone
studies that are being funded by other conpanies that
are |ooking at nmechanisnms. | think that there perhaps
is nore being done in ternms of investigation than
we're sort of privy to at this point.

CHAl RVAN GREENBERG Dr. Huang.

DR. HUANG Besi des being interested in
t he nechanism of the swelling and erythema, obviously
one would like to have a better vaccine. | nean we're
settling on this because all of them seemto do the
same bad thing, and we've accepted sone of them and
so we have to accept this one as well.

And it would be nice to take whatever
hints that we have, that if reducing the total anount
of antigen or reducing the alum num would be useful,
those are certainly a direct thing to focus on.

CHAI RVAN GREENBERG Dr. Stephens.

DR STEPHENS: Yeah, | think nost of the
points that | wanted to nake are made.

| would like to ask the manufacturer a

coupl e of questi ons. One, you nentioned that there
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