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PROCEEDI NGS

(8:11 a.m)
CHAI RPERSON FERRI ERI : Good norni ng.
Could we all gather at the table, those of you who
have a place, please, and we can start the day?
l'"d like to call the neeting to order of

t he Vaccines and Rel ated Biol ogi cal Products Advisory

Comm ttee.

|"m Patricia Ferrieri, the chair.

And before we do introductions at the
table, 1'd like to turn the neeting over to Nancy

Cherry, who has sone inportant announcenents.

MS. CHERRY: Good norning, and | say
wel cone al so.

M/ only announcenent is the reading of the
conflict of interest statenent, which at this tine is
not very | ong.

Thi s announcenent is nmade a part of the
record of this neeting of Vaccines and Related
Bi ol ogi cal Products Advisory Commttee on January
30t h, 1998.

Pursuant to the authority granted under
the Commttee charter, the Director of the Center for
Bi ol ogi cs Eval uati on and Research has appoi nted Drs.

d aire Broone, Robert Couch, Theodore Ei ckhoff, David
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Karzon, and D xie Snider as tenporary voting nenbers.

Based on the agenda nade avail able, it has
been determned that all Commttee discussions at this
meeting for the influenza virus vaccine fornulation
for 1998-98 and an update on influenza A H5N1 subtype
viruses present no potential for a conflict of
i nterest.

In the event that the discussions involve
specific products or firnms not on the agenda for which
FDA's participants have a financial interest, the
participants are aware of the need to exclude
t hensel ves from such invol verent, and their exclusion
wll be noted for the public record.

Wth respect to all other neeting
participants, we ask in the interest of fairness that
they address any current or previous financial
i nvol verent with any firmwhose products they wish to
coment on.

CHAI RPERSON FERRI ERI:  Thank you, Nancy.

We'||l start introductions then at the far
in. Dr. Couch, would you start and give your
affiliation, please, as well?

DR. COUCH. Robert Couch, Bayl or Coll ege
of Medi ci ne, Houston, Texas.

DR.  CLEMENTS- MANN: Mary Lou C enents-
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Mann, Johns Hopkins University.

DR. APl CELLA: M ke Apicella of the
University of | owa.

DR HALL: Caroline Hall, University of
Rochest er.

DR.  POLAND: Greg Poland, Mayo Cdinic,
Rochest er.

DR. EDWARDS: Kat hy Edwards, Vanderbilt
Uni versity, Nashville.

M5. COLE: Rebecca Cole, consuner
representative from Chapel Hll, North Carolina.

DR ESTES: Mary Estes, Baylor Coll ege of
Medi ci ne, Houst on.

DR. HUANG Alice Huang, Cal. Tech.

DR. SN DER D xie Snider, Centers for
Di sease Control and Prevention.

CHAI RPERSON FERRIERI: Patricia Ferrieri,
University of M nnesota Medical School, M nneapolis.

DR KARZON: David Karzon, Vanderbilt
Medi cal School, Nashville, Tennessee.

DR El CKHOFF: Ted Ei ckhoff, University of
Col or ado, Denver.

DR.  BREI MAN: Rob Breiman, National
Vacci ne Program O fi ce.

DR KILBOURNE: Edwi n Kil bourne, New York
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Medi cal Col | ege, Val hall a.
DR.  WEBSTER: Bob Wbster, St. Jude
Children's Research Hospital, Menphis, Tennessee.

DR COX Nancy Cox, Influenza Branch,

DR.  LEVANDOWSKI : Rol and Levandowski ,
Center for Biologics Evaluation and Research, D vision
of Viral Products.

CHAI RPERSON FERRI ERI:  Thank you.

W will have additions to the group. Dr.
Broome and Dr. LaMontagne will be here |ater.

I'"d like to start then by turning the
meeting over to Dr. Roland Levandowski, and he w ||
proceed with the program then until we're ready to
t ake a break.

DR LEVANDOMSKI :  Thank you, Dr. Ferrieri.

|'"d like to wel cone everybody here this
nmorning, and | think we'll get down to business
because we have a very tight schedule for the program
Al of us are going to have to be right on tinme. All
of us speakers will have to be right on tine to be
sure that we can get in everything that we want to.

|'d like to just start with a few renarks.
| think everybody knows why we're here, but | wll

state it. W're here today to begin the process of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10

selecting the strains that wll be used in the
i nfluenza virus vaccine for the United States in the
1998- 99 season.

And the question for the Commttee is:
what strains should be included, what strains should
be sel ected based on the scientific information that
we have avail able for that inclusion?

If | could get the first overhead.

Just as sonme background remarks, we're
kind of stuck between Scylla and Charybdis in this
process because there are two conpeting forces here.
One is the force of nature, the strains that are out
there circulating in people, and the other one is the
schedul e for trying to produce vaccines for the United
St at es.

This slide has been updated. You' ve
probably seen this several tines in the past, but |
just would like to point out that the nunmber of doses
of vaccine that are being produced, manufactured for
the United States had been increasing steadily, and
over the last two or three years, you can see that
we' re reaching sonething that | ooks like it m ght be
a pl at eau.

So it indicates, | think, that we nay be

reachi ng our vacci ne capacity for current
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manufacturing facilities.

That is quite remarkable, however, that
the nunmber of doses has increased from about 20
m |l lion doses produced in the |ate 1980s to around 80
mllion doses of vaccine that are produced today, and
this is part of what causes the concern about
manuf act uri ng.

If | can get the next slide, next
over head.

Just to give an indication of what's
happeni ng for vacci ne production, there is literally
sonet hi ng happening all year long for this process.
It's a never ending type of story that goes in a very
large circle, and I won't go through everything that's
on this slide, but I want to enphasize a few things.

One is that surveillance, of course, is
t he key behind everything. Wthout surveillance, we
don't really know what's happening. W're essentially
blind and can't see.

That is going on continuously, and there's
a fairly concentrated effort during this tinme of year
totry toidentify the strains that will be necessary
for use in the vaccine. CCbviously there cones a tine
where the manufacturers have to go and nmake vacci ne or

they won't have sonething that's avail abl e.
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But during that sane period of tinme, we
are busily trying to find strains that will grow well,
not only the right antigenic conposition, the right
antigenic characteristics, but also strains that wll
permt the manufacturers to nmake that 80 mllion doses
that they're producing currently.

And not to enphasize too nuch, just again
there are many steps that are intricately connected in
produci ng the vaccine any one of which, if there's a
failure at any one of these steps, the vaccine nmay not
be avail abl e.

If | can get the next slide.

So the information that we're going to be
considering this norning for strain selections can be
broken down into really four categories.

Very inportantly, what the antigenic and
genetic conposition and characteristics of the strains
are that are out circulating in people right now

W al so need to know whet her these strains
are -- how much they're spreadi ng i n human popul ati ons
and where they exist. That information is very
i nportant to knowi ng whether the strains that | ook
very different are unusual in being just an isol ated
case or whether they represent sonething that has the

opportunity for spreading very w dely.
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We al so need to know whet her the current
vaccines are likely to be effective against the
strains that are present in human popul ati ons.

And finally, we need to have availability
of candi date vaccine strains that can grow well for
the manufacturers. |If we don't have a strain, then we
really can't do very much about things.

So you can take that off, please.

So |l wll stop there, and | will ask Dr.
Keiji Fukuda fromthe Centers for Di sease Control and
Prevention if he'll cone and give us sone information
on U S. surveillance.

DR. FUKUDA: Good norning. 1'll be very
brief going over the U S. surveillance data for this
year .

Just to rem nd people here, | think nost
of you know this, but basically CDC collects
surveillance information on influenza from four major
sources. The state and territorial epidem ologists
provide weekly estimates of influenza activity in
their states. There is a group of about now 500
physicians in the United States which provide data on
influenza-like illnesses on a weekly basis in the
United States.

Then the network of WHO coll aborating
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| aboratories, of which there are, | think, right now
76, provide information on isolates Ns (phonetic) and
i solates to CDC.

And then finally, norality data, pneunoni a
and influenza related nortality data, is sent in from
122 cities, and these 122 cities represent about one-
third of the aggregate nortality data in the United
St at es.

Now, this bar graph here represents the
reports comng in from state and territorial
epi dem ol ogi sts for the year, and basically you can
see that sonmewhere toward the end of 1997 and the
begi nning of 1998 estimates of flu activity really
pi cked up in the country.

The bl ue bars represent regional activity
and the pink bars represent w despread activity, and
you can see that right now we're on the ascendi ng part
of the curve.

These two maps here basically reinforce
t hat nessage. You can see on the top map the
reporting as of January 3rd, 1998. The pink states
represent the states reporting w despread activity,
and the blue states represent the states reporting
regional activity.

You can see that two weeks later, during
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the week ending January 17th, that the reports of
wi despread and regional activity have greatly
increased in the United States.

Now, one of the other conponents, the
sentinel physicians are the group which send in
reports on how many patients are showing up in their
offices for influenza-like activity, and you can see
that at the end of week one, which ended January 10t h,
the nunber of reports comng in for those visits
exceeded the baseline, which is three percent.

And so right now about four percent of
visits comng into the sentinel physicians are for
i nfluenza-like illness.

Now, this graph here represents the
information on isolates comng into CDC, and again,
you can see that, in general, it parallels the reports
of illness comng into CDC

The bars in green represent reports of
i nfl uenza A viruses whi ch have not been subtyped. The
pi nk bars represent -- the pink and blue bars
represent the subtypes of the influenza A viruses, and
you can see that of the influenza A viruses which have
been subtyped, by far the vast nmjority have been
i nfluenza A H3N2 viruses, and there have been very few

reports of influenza B viruses.
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Finally, the last conmponent of the
surveillance systemis on nortality, and you can see
that the 1997-98 year is represented by the end of the
curve over there.

The sinusoi dal part of the curve
represents the expected nunber of deaths from
pneunoni a and influenza rel ated causes, and then the
top part of that, the top line of that sinusoida
curve represents basically the threshold, when it goes
statistically above what we m ght expect to see at
that time of year.

And so you can see that at the end of week
ten again we went above that threshold, and currently
the threshold is somewhere about 7.3 percent, and
right nowwe're at 9.1 percent as of a couple of days
ago.

W haven't vyet seen the peaking of
i nfl uenzal/ pneunoni a related deaths, and so anyway,
right now we're still on the ascending part of that
curve.

So | think the take home nessage fromU. S
surveillance is that influenza is definitely here.
What we're seeing is predomnantly influenza A viruses
and predom nantly influenza A H3N2 viruses.

W are seeing excess nortality over the
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past three weeks, and we have not yet seen the peaking

of that.

| think 1'll stop there, if there are any
gquesti ons.

DR. LEVANDOABKI : Ckay. |If there are no
questions for Dr. Fukuda, then | guess we'll nove on.

Dr. Nancy Cox, who is the Chief of the
| nfl uenza Branch at CDC, will present the information
on world surveillance, strain characterization, and
nmol ecul ar anal ysis of those strains.

DR. COX: Good norni ng.

First, I'd like to say that it's been a
very interesting and exciting influenza year, and
we' ve been extrenely busy, but excited because we are
learning a |l ot of new things about influenza viruses.

If 1 could have the first overhead,
pl ease.

As Rol and nentioned this  norning,
surveillance for influenza viruses is really the key
to vaccine strain selection, and the way that we've
conme to | ook on global influenza surveillance is that
we're tracking a noving target in a rapidly changi ng
worl d, and we all know what sone of these changes are:
changes in population density, denographics, i mmne

status of the popul ation, changes in the environnent,
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in health care practices and priorities, changes in
political boundaries and resources devoted to
i nfl uenza surveillance, and of course, changes in the
perception of the threat to human health posed by
i nfluenza viruses.

Now, the viruses thenselves are also
changing in a very unpredictable way, and | want to
sort of lay this out at the beginning.

O course, there are two types of change
that can occur in influenza viruses. One is the
gradual occurrence of change called antigenic drift,
and the other is antigenic shift, which occurs at
irregul ar and unpredictable intervals.

And pl ease keep in mnd that what we are
tal king about this nmorning is antigenic drift, the
gradual change where we're trying to update the
vacci ne strains. This afternoon we'll be talking
about antigenic shift.

Ckay. As Rol and nentioned, we have three
types of data that we use to guide our selection of
i nfluenza vaccine strains, and these three types of
data that we use have structured ny tal k today.

So we're, first of all, looking for
energence and spread of variant viruses, and we | ook

for these variants using hemaggl utination inhibition
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tests and using sequence data derived from sequenci ng
t he hemaggl utinin gene.

W ook to see if there's been significant
i nfluence activity associated with the circul ati on of
these variant viruses, and we find this out by | ooking
at WHO or donestic reports of high levels of
influenza-like illness during the tinme the variant
viruses were isol ated.

And of course, we |ook for a reduced post
vacci ne i mune response to these variant viruses as a
clue that we need to update the vaccine.

Next, pl ease.

Now, [|'Il start out by talking about
i nfluenza B viruses, which this year | think are the
nmost straightforward of the three groups of viruses
that we'll be considering this norning.

I nfl uenza B viruses have continued to
circulate worldw de over the past 18 nonths or so.
|'"d like to point out right from the begi nning that
there are two |lineages, two very distinct antigenic
and genetic groups of influenza B viruses, one
represented by B/Beijing 184-like strains and the
ot her represent by B/ Victoria 02/87-1ike strains.

We had sone activity caused by influenza

B viruses in the United States |ast year toward the
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end of the season. W had sonme influenza B activity
at the outbreak |evel.

| nfl uenza B caused nore difficulties in
Europe and in Asia, in particular. During March there
was epidemic activity in China associated wth
B/Beijing and primarily B/ Victoria-like strains. That
activity continued on in south China during our spring
and summer nonths, and again, it was associated
primarily with B/Victoria-Ilike viruses.

In the southern hem sphere, in both
Central and South America and Australia/ New Zeal and,
influenza B/ Beijing-like strains circul ated and caused
a certain anmount of epidemic activity.

In the nost recent period, Cctober '97 to
January '98, there has been relatively little
influenza B activity, and there have been few viruses
isolated. Al of them anal yzed so far are B/ Beijing
184-1i ke.

Next over head.

If we | ook at the antigenic properties of
t hese influenza B viruses, we can see very clearly the
two groups that | nentioned before, the B/Victoria-
like strains represented here by a recent B/ Victori a-
like virus, B/Beijing 243/96, which was chosen as

being representative of the currently circulating
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Victoria strains and which was used in a vaccine trial
which wll be described later on by sonme of ny
col | eagues.

And this virus, antiserumto this virus
does not inhibit the B/Beijing 184 B/ Harbin-Ilike
strains very well at all

Conversely, antiserumto the B/Beijing 184
and B/Harbin strains do not inhibit the Victoria-like
strains very well. So you can see very clearly, using
hemaggl utination inhibition tests that there are two
di stinct |ineages.

We'll look a bit nore at the particul ar
antigens, the particular test antigens that we have
here. This particular strain was isolated in January
of '97. So it's a year old.

This strainis the nost recent U.S. strain
that we've characterized, isolated in m d-Novenber of
'97 from North Carolina

The majority of the strains shown here
were isolated last summer during activity that
occurred between April and August. W do have this
one B/ Hong Kong strain which was isolated in md-
Cctober of '97 that is Beijing/Harbin-Iike.

| forgot to nention that B/Harbin is the

strain that is actually in the current influenza
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vacci ne, and what we can say very clearly is that
viruses which are on this B/ Beijing 184/ Harbin |ineage
are very honogeneous, and they are very well inhibited
by antiserum to the prototype B/Beijing 184 and B-
Harbin 7 antisera.

| should nmention that the strains that we
have used in the serologic that will be described
| ater are asterisked here. They are the four
reference strains here, and in addition we had chosen
this B/Argentina strain for the southern hem sphere to

| ook at the serologic response to this particular

anti gen.

Next, pl ease.

Now, Al an Hanpson, who runs the WHO
Col | aborating Center in Ml bourne, Australi a,

unfortunately is unable to be wth us today, and |
thought | would just present one of his tables. It's
a bit busy and conplex, but I sinply want to make one
poi nt ..

They did have a reasonable nunber of
influenza B viruses isolated in Australia and New
Zeal and during their influenza season during our
sumer nonths, and as | had shown you before, the
antiserum to the Beijing and the Harbin strains

inhibit these strains very well.
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So what we can say is that there's been no
detectable antigenic drift anong the viruses rel ated
to Beijing 184 and Harbin 7.

Next, pl ease.

In spite of the lack of antigenic drift
anong the Beijing 184 strains, we do have conti nui ng
concerns about the circulation of the Victoria-like
strains in Asia, and you can see that during the
period Cctober '96 to March '97, in other words, | ast
i nfl uenza season, t he Victoria-like strains
predomnated in Asia while the Beijing 184-1ike
strains were present in the rest of the world.

Simlarly, during the period April "97 to
Septenber '97, the Victoria strains predomnated in
Asia, while Beijing 184-1ike strains were present in
the rest of the world.

W' ve just done antigenic analysis on two
i nfluenza B strains isolated during the period Cctober
'97 to Novenber '97, and they both are Beijing 184-
like. This is the North Carolina virus that | showed
you, and this is the Hong Kong virus that | showed you
in the last H table.

Next over head, please.

| think sonetines a map is really the very

best way to get a handle on where different influence
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variants are circulating, and here we are | ooking
specifically at the geographic distribution of
B/Victoria-like strains, and of cour se, t he
representative | had in ny H table was the B/ Beijing
243 virus.

Shown here in red squares we have isol ates
identified during the winter of '97 in Japan and
Taiwan and in June of '97 in Singapore, and then in
red circles we have approximately 130 isol ates that
were reflected in the previous frequency table that I
showed you, which were identified in China and Hong
Kong during the period '96 through '97.

So we have the B/Victoria virus is clearly
circulating in this part of the world, but not having
been detected el sewhere.

Now, |'mnot going to spend very nuch tine
on the genetic characteristics of these viruses
because we really aren't seeing antigenic differences,
but | would like to present this overhead because |
think that it's inportant to understand that we really
do use the genetic data as an adjunct to the antigenic
data to hel p guide our ongoing analysis and certainly
to gui de vaccine strain selection.

Here you can see in blue HA the

relationships anong henmagglutinin sequences of
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influenza B viruses related to the Harbin 7 and
Beijing 184-like strains. There isn't a great deal of
genetic heterogeneity anong the current '97 strains.
Here is our Harbin 794 vacci ne conponent right here,
and as | showed you before, we can't distinguish these
viruses antigenically.

Down here shown in green are the HA
sequence relationship for the Victoria 2/87-1ike
strains, and you can see that there's not a great deal
of genetic heterogeneity anong these strains either.

Here is the Beijing 243/97 reference
strain, which is the recent Victoria-like strain used
in serologies that | nentioned before.

Next, pl ease.

My colleagues will be talking in nuch
greater detail about the serologies that were done at
CDC and el sewhere, and they'll be trying to synthesize
the results that have been obtained in a variety of
| aboratories, but I just wanted to show this one table
show ng serologic responses in adult populations to
t he B/ Harbin conponent and additional antigens that
were asterisked in the H table.

And what we see is that we have nice post
vacci nation geonetric nean titers for the relevant

strains, including the nore recent strain from
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Argenti na.

W do see decreased response to the
Victoria-like reference strain in all the different
serum panel s that we've tested, but there does seemto

be a very nice response, indeed, to the B/Harbin

conmponent .

Next, pl ease.

So | guess before we nove on to the HLIN1
viruses, | should sunmarize that for influenza B we

have worl dw de activity attributable to influenza B
vi ruses conti nui ng.

There are two distinct |ineages of
i nfluenza B viruses circulating, and only one of these
| ineages is represented in our current vaccine.

Antigenic variation has not been detected
anong the currently circulating Harbin or Beijing 184-
like strains, and the distribution of Victoria-like
and Harbin-like viruses worldw de remains nuch the
sane as what we had seen in previous years.

Ckay. Now we'll nove on to page 18 of
your handout, and we'll consider the picture that
we're seeing with influenza A HLNL viruses. These
viruses have really caused less influenza activity
wor |l dwi de than influenza B or H3N2 viruses. "1

concentrate mainly on this period when there was sone
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epidem c level activity in Central and South Anmerica
associated wth influenza A HIN1 strains and al so sone
out break level activity associated with HLNL strains
in Asia.

Once again, | should note that there are
two quite distinct antigenic and genetic groups of
i nfluenza A HIN1 viruses. 1In sone ways the picture is
quite simlar to that that we see for the influenza B
strains.

The Bayern 07-1i ke strains are represented
in our current vaccine by the Johannesburg 82 anti gen.
The other group, which we call the deletion nutant
group, is represented in ny tables by A/Beijing
262/ 95, and we know that viruses in this group have a
single amno acid deletion at amno acid 134, which is
in site Ain the hemagglutinin, and we believe that
this deletion may be responsible for the antigenic
differences that we see anpbng strains.

Now, in the nost recent tinme period,
Cctober '97 to January '98, we've had very little --
in general, very little -- activity associated with
HLINL viruses. There has been sone in Europe, a bit in
the United States, and sone in Asia.

So, in general, activity, influenza

activity caused by HINL viruses has not been very
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dramatic over the past few years.

Next over head, please.

Now, here we see t he antigenic
rel ati onshi ps anong these influenza viruses, and once
again, a for the B viruses, we can see two very
di stinct groups, one represented by the Bayern and
Johannesburg reference strains here, and the other
represented by the Beijing 262 and Wihan 371 del etion
mut ant strains here.

It's very easy to see the antigenic
di fferences between these two groups of viruses.

Here we have sone recent viruses isol ated
from the United States. These viruses were not
reflected in the report given by Dr. Fukuda because
t hey had not been subtyped by the states. Al of the
viruses, influenza A viruses that had been subtyped by
the states were H3N2s. However, sone of the strains
that were sent to us before they had been subtyped
turned out to be HIN1 viruses, and we can see that
these strains are Bayern-like and very well inhibited
by antiserumto Bayern and Johannesburg 82.

Li kew se we received some strains from
Mari a Zanbon, and she'll probably tal k about these in
nmore detail in her talk, but they are also clearly

Bayern-like, and so there's no evidence for antigenic
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drift anmong the Bayern-1like strains.

This is a virus from the southern
hem sphere fromactivity that occurred in Septenber in
Argentina and was used in our serologies, and it also
is a typical Bayern-Johannesburg-I|ike strain.

We received these viruses here, antigen
17, 18, and 19, from Hong Kong very recently. They
are from activity that occurred in Hong Kong in
Decenber, and they very clearly belong to the Beijing
262/ Wihan group of strains. This is a typo here. It
shoul d be 320 instead of 32.

Next over head, please.

Now, if you were at this neeting |ast
year, you'll recall that the Beijing 262-1ike or Whan
371-1i ke deletion nutant strains had been detected
only in Asia. These are data fromDr. Al an Hay, who
runs the WHO Col | aborating Center in London, and he
shared his data with us showi ng that del etion nutant
strains related to Wihan and Beijing 262 have been
identified in Senegal and also in South Africa, and
you can see these viruses were isolated in August and
Septenber of '97 and these viruses from South Africa
i n Novenber of '97.

So very clearly we have novenent -- next

over head, please -- we have novenent of these viruses
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out of Asia to another continent.

If we ook at the frequency of antigenic
groups that have been characterized -- of viruses
characterized by CDC, we can see that in the period
Cctober "96 to March '97 we did have Beijing 262-1i ke
deletion nutant strains circulating in Asia, and we
had sonme Bayern-like strains in Europe and al so one
from Asi a.

In the period April '97 to Septenber '97,
we had a fairly large nunber of Beijing 262-1ike
strains, nost of which came from China, and then we
had from Central and South America Bayern-Ilike
strains, as well as a few strains fromAustralia and
New Zeal and.

In the nost recent period, we have the
five Bayern-like strains fromthe United States. W
have four Bayern-like strains from Europe, and we have
the four strains that you saw in the H table from
Hong Kong, which are Beijing 262 del etion mutant type
strains.

Next over head, please.

Thi s map shows t he geographic distribution
of the Beijing 262-1i ke deletion nutants. You should
keep in mnd that the Bayern-like strains are

distributed worldwi de. W're concentrating here just
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on the deletion nutant distribution.

And during the period October '96 to
Septenber '97, we had a total of 63 isolates
identified from China, Hong Kong, Singapore, and
Senegal .

In the period Cctober '97 to January ' 98,
five isolates were identified 1in Hong Kong,
Johannesbur g, and Tai wan.

So now we have a wi der distribution of the
Beijing 262-1ike strains than we did | ast year.

Next over head, please.

| wll spend just a nonent on the
evol utionary rel ati onshi ps anong the HAs of influenza
A HIN1 viruses. You can see that the genetic data
very clearly reflect the antigenic data, and we have
two very distinct groups, one here represented by the
Beijing 262-like reference strain, and here is the
Beijing 262-1ike or Beijing 262 strain itself. Here
is the RESVIR- 10 experinental vaccine strain that was
used and wi ||l be described. The vaccine trials using
this strain will be described in nore detail by ny
col | eagues | ater.

There i s sonme genetic novenent of viruses
between '95 and ' 97. | think there are about four

am no aci d changes that are shared by the '97 strains,
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but that's not reflected clearly in antigenic anal yses
that we've done on these viruses.

If we |ook at the Bayern-like strains, we
can see that there is some antigenic heterogeneity,
but clearly the -- sorry  -- sone genetic
het erogeneity, but clearly this is not reflected in
t he antigeni c anal ysis.

Next over head, please.

"1l just spend two seconds on this table,
whi ch shows the anti body response to the Johannesburg
conponent of the vaccine. Once again, we see that if
we focus on the post vaccine geonetric nean titers, we
have a very nice, robust response to the vaccine
strain itself and good responses to other strains,
except for the Beijing 262 when we have a nmuch reduced
response to this particular strain conpared to the
honol ogous titer that we get for the vaccine strain
itself, but the vaccine appears to work very well,
this particular vaccine strain.

So in sumary for the HLNL viruses, we did
change the HLIN1 conponent of the vaccine | ast year and
updated it to a Bayern-like strain, and this has been
a very good choice for the viruses that are currently
circulating in Europe, the Anmericas and Cceani a.

The so-called deletion nutant virus is
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represented by B/Beijing -- sorry -- A/Beijing 262,
continue to circulate in Asia, and there's evidence
for spread of these viruses to Africa and continued
circulation in China and Si ngapore.

Ckay. Now we'll nove on to the H3N2
Vi ruses. The H3N2 viruses have really posed a
constant challenge to us. They are really responsible
for nore epidemc activity worldw de and nore severe
di sease than viruses in the other two groups.

And this is reflected in this worldw de
activity overhead here, where we see and we can
remenber very well that influenza A H3N2 viruses
caused epidemc level activity during last year's
i nfl uenza season in North Anmerica, Europe, and Asia.

Li kewi se in the southern hem sphere A H3N2
viruses caused epidemc level activity in Australia
and New Zealand, particularly in Australia, 1in
Central and South Anmerica, and caused out break | evel
activity in parts of Asia.

| do need to nention right away that a new
variant of H3N2 energed and was identified | ast autumm
in Australia and New Zeal and, and this new variant is
represented by the A/ Sidney 05/97 reference strain.

So you can see that the activity that was

occurring in the southern hem sphere was caused by
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both Wihan-1ike and Sidney-like strains. Sidney is
related to Wihan, but clearly antigenically
di stingui shable fromit.

If we nove to the current tine period
Cctober '97 to January '98, we see that in the United
States we are now having epidemc level activity
caused by a conbination of Whan and Sidney-Ilike
st rai ns. Canada also is in sonewhat the sane
si tuation.

Europe seens to be having sonmewhat |ess
activity caused by H3N2 viruses, and there is sone
activity in Asia, and we hope to get nore information
about this.

Next over head, please.

So the next table shows us how t he Wihan
reference strain and the Nanchang vaccine strain are
related to this new variant Sidney 05/97, and you can
see quite clearly that ferret antiserumto the Whan
virus does not inhibit the Sidney virus as well.
There's an eightfold difference in titer between the
Wihan honol ogous titer and the titer against the
Si dney strain.

Li kewi se we see a reciprocal difference
when we | ook at the honol ogous Sidney titer of 640.

W can see that this antiserumto this strain does not
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inhibit the Wihan and Nanchang viruses particularly
wel |, and that general picture is reflected bel ow when
we | ook at the test antigens.

Here we have a group of antigens that are
fromthe United States. Unfortunately the dates of
i solation have been left off of this overhead, but
these strains were isolated in the United States
bet ween Novenber 18th and Decenber 18th, and these
strains are all Whhan-like and well inhibited by
anti serumto Wihan and to Nanchang.

In contrast, we have another set of
viruses from the United States which were isolated
bet ween the 18th of Novenber and the 30th of Decenber,
and these strains are not as well inhibited by
anti serumto the Wihan and Nanchang reference strains,
but are very well inhibited by antiserumto the Sidney
Vi rus.

We al so have a Sidney-like strain which
was isolated during late activity in Australia in
Septenber of '97, and we have a group of viruses
isolated in Thailand during June, July, and August,
whi ch are Wihan-1i ke.

Left off of this table, but in vyour
handout you will also see two strains isolated in

Korea during Decenber of '97, and these strains are
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Si dney- | i ke.

So if you go on to the frequency table and
ook at the wviruses that we've characterized
antigenically, we can see that the strains that were
circulating during last year's H3N2 epidemic were
Wihan-like viruses, and this was true pretty nuch
wor | dwi de.

During the sumer nonths, during our
summer nont hs, the Whan-1ike strains continued to
circulate, but we were beginning to see the Sidney-
i ke viruses pop up, and they were first isolated in
Australia and New Zeal and during June and July of '97.

If we |ook at the nost recent period, we
can see that from the United States we have
characterized a total of 72 influenza isolates, 61
percent of which are Sidney-like. W have a single
strain from Canada which is Sidney-like. W have a
Wihan-1i ke and a Johannesburg-1ike strain from Europe.
W have several Sidney-like viruses from Asia,
i ncluding the ones from Korea and sone from Hong Kong,
and we also had sone Sidney-like strains from |l ate
activity in Central and South America and from
Australia and New Zeal and.

Next over head, please.

So if we look at the distribution of
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Sidney-like viruses worldw de, we can see that the
strains at |east according to the information that we
had when we nade these overheads a coupl e of days ago,
the Sidney-like strains were first isolated in June
and July in Australia and New Zeal and.

GQuam had an i sol ate i n Novenber, Taiwan in
Sept enber, Hong Kong in July, Korea in Novenber, and
so on, and these strains have been popping up during
Novenber, Decenber, and January in Europe, as well as
in North Ameri ca.

The first Sidney-like strains that were
isolated in North America were actually isolated
during a crui se ship outbreak where sone tourists from
Australia boarded a ship, and it's reported that sone
of themhad respiratory illness when they boarded, and
so the viruses that were isolated on that ship were
Sidney-like, and it's likely that this was a travel
rel ated out break caused by Sidney-1ike viruses.

W al so had Sidney-like viruses in Hawai i
and, of course, | nentioned in Argentina.

Next over head, please.

Wen we |ook at the evolutionary
rel ati onshi ps anong henmaggl uti nates of these H3N2
viruses, we can see that although we really have one,

it's not the sane situation that we have for the
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influenza B viruses in the HINL viruses where there
are two very, very distinct genetic groups, but we
have a | ot of heterogeneity anong them

Here we have in green shown the old Whan
359-1ike strains, and here is the Whan reference
strain and our vaccine strain, Nanchang 933.

Those of you who were at the neeting | ast
year may recall that we tal ked about the South Africa
strain, and it also was shown in the H tables, but |
pretty nuch skipped over it. South Africa exhibited
sone genetic differences from the Whan-1ike strain
t hat were quite interesting. The antigenic
di fferences were nuch | ess striking, but what we have
found is that the Sidney-like strains actually evol ved
fromthis South Africa virus.

And so now what we have circulating are
viruses -- the viruses that are in this genetic group
are beginning to predom nate worl dw de.

Next, pl ease.

W actually have done RFLP or restriction
fragment | ength pol ynorphi smanal ysis for each of the
three groups of viruses, but I'monly going to present
our data for the H3N2 strains because it's only here
that the data actually add to what we know fromthe

antigeni c anal ysis.
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Here we can see that during the period
from Cctober '96 to March '97, we could -- | nentioned
we coul d distinguish the South Africa genetically by
sequence analysis fromthe Whan strains. W had a
maj ority of Wihan 359-1i ke viruses when we're talking
about genetic anal ysis.

And then fromthe last -- and I'll talk
about the picture worldw de, but here |I'm talking
about the picture for the U S. -- for the U S. during
the period April '97 to Septenber '97, we had three
Wihan-1i ke strains, three South Africa-like strains,
and three Sidney-like strains, and these were fromthe
crui se ship outbreak.

Then during the current period, Cctober
'97 through January '98, we've analyzed a |arger
number of viruses by RFLP than we have by antigenic
anal ysis, and here you can clearly see that for the
United States Sidney viruses are beginning to
predom nat e.

W have a total of 72 Sidney-like viruses
or 73 percent of the viruses analyzed by RFLP and 24
that fall into the South Africa genetic group that
actually look antigenically |Iike Whan and then two
that fall into the old Whan genetic group

W' re noving to the worl dwi de picture now,
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and it |looks very simlar to what we're seeing in the
United States in that we had a majority of Whan-1Iike
strains circulating last wnter. Then during the
summer nonths, the Sidney variant enmerged, and
approximately 20 percent of the isolates that we
genetically analyzed fell into this group. Forty-two
percent fell in the Wihan group, and about 37 percent
in the South Africa genetic group.

During the nost recent period, Cctober '97
to January '98, we have about 74 percent of the
strains that we've anal yzed genetically falling into
the Sidney 05-1ike group and only about 23 percent of
the viruses falling into the Wihan group

Next over head, please.

Once again I'mgoing to just only briefly
mention the serologies that were done at CDC because
they'll be covered in nore detail later on, but 1'd
like to point out a couple of things at |east in our
hands in sonme groups, in sone popul ati on groups.

For exanple, in the European adult
popul ation, we found that the post vaccination
geonetric nean titers were very low to the Nanchang
strain, the vaccine strain, and there was a clear
reduction in titer to the Sidney variant.

For the U S. adult population, we saw a
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better post vaccine response, a higher geonetric nean
titer, but once again, we saw a reduction in the post
vacci ne response to the Sidney variant.

The New York strain here is a Sidney-Iike
virus that was isolated this fall, and you don't see
quite the sane |level of reduction to this particular
strain. So that's interesting.

Ckay. You can take that down.

So in sunmary for the H3N2 viruses, 1'd
like to say that these viruses certainly do continue
to cause epidemcs in serious di sease as they evol ve,
and 1'd like to enphasize that these viruses have
circulated for 30 years, and they don't seemto be
| osing any of their punch.

The second point is that a new antigenic
variant related to, but distinguishable from the
vaccine strain and represented by the reference strain
A/ Si dney 05/97 has spread worl dw de.

And ny third point is sinply that sequence
heterogeneity is certainly nore prom nent anong the
H3N2 viruses related to the vaccine strain than in the
B or HINL viruses related to the vaccine strain.

| think I'Il close there and open the
fl oor to questions.

DR LEVANDOABKI: Are there any questions
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for Dr. Cox and her presentation?

Dr. Couch

DR. COUCH: Nancy, have you had enough
i sol ates anal yzed in the past few years from China and
maybe other parts of Asia to say whether they
experienced a transition for HL viruses from Taiwan to
Texas, to Bayern to the newer strains?

DR COX: W have seen -- yes, | nean, we
have seen that Kkind of transition. We've had
relatively few strains that were related to Tai wan,
Texas, and Bayern over the past three years from Asi a,
but we can say that when we do see a strain that's on
that lineage isolated from China, that antigenically
it looked simlar to the Texas-Taiwan Bayern-Ilike
viruses, but we've had very few of them

The majority of the strains isolated over
the past three years from China have been the Beijing
262/ Wihan 371 deletion nutant-1ike viruses.

DR COUCH But do you have enough before,
say, three years ago to say that Texas or Taiwan were
dom nant ?

COX:  Yes.
COUCH. They were?

COX: Yes.

T 3 3 3

LEVANDOWSK] : Dr. Kil bourne.
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DR KILBOURNE: Nancy, going back to page
29 of your handout, we have the ol d recurrent problem
here of the single ferret. Wen you talk about the
response of the Wihan antigen, | guess, a Sidney, you
chose to tal k about one Sidney. That was the Sidney
which is not the reconbinant in terns of show ng an
eightfold difference in that direction, whereas it's
twofold if you |l ook at the reconbi nant.

Now, has additional work been done to
establish really whether there's that nuch difference
between the reassortant, the Australian reassortant
and the wild type?

DR COX W have sequenced the Sidney 05
and the I'VR 108 reassortant, and they are, | believe,
identical to each other in sequence of their H1
domai ns.

So | can't explain, and we've seen this
before where the high growh reassortants sonetines
exhi bit much higher reactivity with the ferret sera,
and we've never been -- nmaybe you have an expl anati on
for it. |1've never been able to adequately understand
or explain that phenonmenon, but we do see it
occasional |l y.

DR KI LBOURNE: VWll, you and | have

published on this, but | just think it's a point worth
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noting if anybody's going over the data, that one does
have this quasi species effect here.

DR COX: Well, when we did our paper, we
actually did see nolecular changes that sonetines
could be correlated with the antigenic differences.
In this case we don't see changes.

DR KILBOURNE: Could it be influenced by
di fferences in neuram ni dase?

DR. COX: It could possibly be. W have
not explored that.

DR. KILBOURNE: Ckay.

DR. COX: But what we can clearly see is
that when we |ook at the test antigens, the field
strains t hensel ves, t here are t hese t wo
di stingui shable, very distinct groups.

DR. KI LBOURNE: Yeah.

DR. LEVANDOWSKI :  Dr. Ei ckhoff.

DR ElI CKHOFF: Nancy, I'minpressed with
the extraordinary rapidity with which the A/ Sidney
strain is spread around the gl obe, you know, from
bei ng not even on the nap a year ago when we were at
this nmeeting to suddenly being the predom nant virus,
wel |, globally.

It is sort of remniscent of introduction

of antigenic shift, introduction of a whole new H2 or
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Do you renenber any precedent in your
experience that a drifted virus has spread this
rapidly around the gl obe?

DR. COX: During the ten years that |'ve
been intimately involved in this process of vaccine
strain selection, | can't renmenber of another
i nstance. |"m hoping that Dr. Nerome wll talk a
little bit about strains that were isolated |ast

winter in Japan that may shed sone light on this

guesti on.
DR. LEVANDOABKI :  Any ot her questions?
(No response.)
DR LEVANDOMNSKI : If there are no further
questions at this tinme of Dr. Cox, we'll nove on with

the program W do have on the program sonme reports
frominternational guests.

Qur first guest speaker is Dr. Kuniaki
Neronme, who's fromthe National Institutes of Health
in Japan, and he will give us sone information on
i nfluence and activity occurring in his country.

DR. NEROME: M. Chairman, distinguished
menbers of this Conmttee, |adies and gentlenmen, |'m
honored and proud to have been invited to speak at the

annual neeting of your distinguished congress.
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Today | would like to talk to you about
the influenza activity of this season in Japan and
antigenic properties of epidemc strains, mainly H3N2,
Hon Kong influenza virus, not H5N1 Wihan viruses.

In the human history, an avian influenza
virus, HoNLl, was first isolated froma three year old
boy who died of nultiple nedical conplications.
Al t hough the occurrence of bird influenza virus in
Hong Kong has aroused attention and interest, we never
i gnore marked antigenic change of another H3N2 Hong
Kong vi rus.

Pl ease.

This figure shows a nunber of virus
isolation with the span over tine. |In the spring of
| ast year, B/Victoria 287-like strain appeared to
predom nate in Japan, and in 1997-1998 influenza
season began with isolation of H3 Hong Kong viruses
around m d- Novenber.

As can be seen here, the nunbers of virus
isolation are extrenely snmall, suggesting |low activity
of influenza in this season in Japan.

Next .

Since early 1997, Japan has adopted data
regarding influenza-like illness, absentees, class

cl osures, and school <closures in primary school,
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junior high school, and high school to nonitor
nmorbidity.

In order to conpare magni tude of epidem c
in this season with data of 1995 to 1996 and in 1996
to 1997, a series of data obtained fromschools were
presented in this figure. As can be seen here, the
nunber of influenza-like cases, absentees, class
closure and school closure that were indicated by
broken |ine are baseline and very small. So as can be
seen here, the red arrow indicates three or four
absentees, even |light cases, in Japan, extrenely, very
| ow when conpared with | ast two seasons.

Next slide, please.

This is the map of Japan nainland and
islands. Nunbers shown in the map represent order of
virus isolation in this season. In right portion, the
data of virus isolation was shown.

As you can see here, the first virus
isolation was reported to our national center on
Novenber 26, and it is very |late when conpared with
that of |ast two seasons.

Al so, nunber of |ocal governments which
reported virus isolation are small when conpared with
| ast two seasons.

Sorry. This is m stake.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

48

Thi s t abl e i ndi cat es antigenic
characteristics of Hong Kong influenza viruses. You
can see here. So this is Whhan viruses. This is
Wihan viruses does not inhibit. So nost of Japan
isolated fromthis season

This is Saga 128 strain. It's very
simlar to AH3 variant. This is variant is markedly
inhibited so H activity of this, nost of Japanese
i sol at es.

As you can see here, nost of Japanese Hong
Kong viruses belong to the H3-1ike variant.

Next slide. Sorry. May | have slide,
pl ease? May | have slide, please?

This is mp of Japan, nainland and

islands. Nunbers shown in the map represent order of

virus isolation in this season. In right portion --
sorry -- in that portion was shown data of virus
isolation. |In Japan, the first isolated H3N2 viruses,

Novenber 26 in 1997, 1997.

As you can see here, the first isolation
was reported to occur, national center on Novenber 26,
and it is very late when conpared with that of |ast
two seasons.

Al so, nunbers of |ocal governnments which

reported virus isolation are small when conpared with
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t hose over the |last two seasons.

This slide shows nunbers of viruses
isolated in 29 local |aboratories. Wth exception of
t he Hokkai do, northern part of Japan, few prefectures
of central Japan and west part of Japan, nunbers of
virus isolation in each prefecture are not so high

Next. Ckay.

Now, our next concern is the antigenic
change of H3N2 Hong Kong viruses. As can be seen in
this H table, of 29 strains examned two are
apparently different fromthe A/ Wihan 359/95 strain
and S/ South Africa and A/ Nanchang strain.

It is particular interest to reveal that
the above two strains, A/ Saga, the A/ Sidney-Ilike
strain, and A/H roshinma were already isolated in 1996-
1997 season in Japan. As indicated by red square, a
state of antigenic change is further enphasized in the
strains isolated in 1997-1998 season.

The 94 percent of Japanese isol ated bel ong
to the A/ Shiga-1like strain.

Next sli de.

This H table indicates antigenic anal ysis
of A/Hong Kong viruses isolated in Hong Kong and Chi na
and Kor ea. As you can see here, all the strains

isolated in Korea belong to A/ Shiga-like strain, and
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two strains isolated in China are basically very
simlar to the A/ Shiga-like strain, and also two
strains isolated in Hong Kong are identical to H3-1like
vari ants.

So nost of H3N2 viruses isolated in Asian
countries already belong to A H3 |like a new vari ant.

Next slide. That you.

It was of particular interest o know --
okay.

However, a final evaluation of antigenic
draft of epidemc viruses should be undertaken in
humans who receive the vaccine. This figure shows
that i mmune responses in people vaccinated with 1996-
1997 season's flu vaccine containing AAWihan 359/ 97,
A/ Beijing 262/95, and one B/ Guangdong 05/94 and B/ M e
1/93 strain. However, Japan uses the four vaccine
strains in that season

As can be seen here, open circle, antibody
type before vaccination. Broken bar indicates
antiviral titer after vaccination. As can be seen
here, A/Wihan, A/Beijing, a higher immune response,
but B strain antivirus titer, these did not so good.

W ook at this antivirus response, A Saga
128/ 97 strain. This strain is acts very simlar to

H3-1i ke new variant. Even after vaccination
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antiviral titer, less than ten.

In conclusion, although the detailed
anal ysis represented by viruses isolated in 1996-97
and 1997-98 season are not finalized, according to
update of |ate January, we may arrive at the follow ng
concl usi ons.

First, A/ Saga 128/97, basically all five
97-like new variant, but appear to be pubent
(phonetic) in many part of the world. Ant i body
isolated by South Africa, A/ Nanchang and A/ Whhan
359/95 wviruses my not effectively prevent the
infection with A/ Saga 128/ 97, A/ Sidney-like variant.

So although the data of nolecular
evol ution was not shown in the present report, H3N2
Hong Kong viruses have survived by exchange of
i nternal gene between old and new viruses since the
early 1997

Fourth, antigenic anal ysis of HLNL viruses
isolated in Japan in this season indicated its
(tnaudible) to the identical A/ Whan 371/95 over
A/ Hong Kong 378/ 97, respectively.

Two B viruses were also isolated in Japan
in this season, and they were antigenically
i ndi stingui shabl e from B/ Guangdong 05/ 94 and B/ Beijing

91/ 84/ 93, respectively.
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Does a quiet influenza seasons as
synbolized in the 1997-98 season nean the prediction
of a new pandemc era being synbolized in the
enmergence of HS5NL virus, Hong Kong?

Thank you for hel ping.

DR. LEVANDOWSKI :  Thank you, Dr. Nerone.
That's very interesting information.

Are there any questions for Dr. Nerone?

Dr. Huang?

DR HUANG |Is there any age clustering of
the susceptibles to the new variant?

DR NEROVE: You nean Sidney-like variant?

DR HUANG  Yes.

DR, NERQOVE: Yes. Si dney- Il i ke variant
already distributed so many parts of the Asian
country, | think this first may appear in the com ng
season.

DR HUANG | really was asking about the
age susceptibility of the individuals that came down
with the newvariant. |1s there any age clustering of
t he suscepti bl es?

DR NEROVE: | cannot understand the words
t here.

DR HUANG Are there specific age groups

that were affected with the new vari ant?
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DR. NERONE: No. All age groups do not
contain antibody to this Sidney-Ilike variant.

DR. LEVANDOWSKI : Are there other
questions for Dr. Nerone?

| actually have one. You nentioned the
exchange of internal genes of sone of the strains.
Can you elaborate on that and tell us which genes
you' re tal ki ng about ?

DR. NEROMVE: Well, at the time we | ooked
at the (inaudible) of nmore than H3N2 viruses, 1990.
So nost of that epidemc strain contains six internal
genes between old strain and new strain. So fromthis
anal ysis, recent Hong Kong viruses can survive by
exchanging with the internal genes, old or new strain.
Yes.

DR. COX Could you tell us which old
strains the internal genes come fronf

DR NEROVE: dd strain isolated in 1993.
New Hong Kong viruses isolated after 1996.

DR. LEVANDOMSKI : Ckay. Thank you very
much, Dr. Nerone, for that interesting presentation

And we'll nove on if there are no further
questi ons. Dr. Maria Zanbon, who's at the Public
Heal th Laboratory Service at Colindale in the United

Kingdom-- | guess | should say England -- is here to
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give us a presentation about the activity of influenza
viruses in Engl and.

DR.  ZAMBON: Thank you very nuch for
inviting ne.

I n Engl and, as many of you may recall from
previous tal ks which I've given here, we use a nunber
of indices to follow a nonitor influenza activity
clinically. The nost inportant index that we use is
an indicate derived from sentinel practitioner
continuous norbidity registration, which I wll refer
to as the RCGP index.

This index is derived from approxi matel y
100 sentinel physicians scattered throughout England
and Wales who nonitor a population of sonme 800 to
900, 000 and allow, therefore, the derivation of a
weekly consultation index rate for influenza and
i nfluenza-like illness.

And if we look on the top panel of ny
slide here, the yellow line here represents the
consultation index for the current winter season, the
'97-98, and you can see by conparison with |ast
w nter, '96-97, and the last really major epidemc
here in England, 1989-90, but essentially this year we
have had very little clinical norbidity estinmated from

i nfluenza by sentinel physician network reports.
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This is supported by evidence from ot her
sources, including all laboratory reports from al
hospitals in Engl and, Wales, and Scotland of influenza
A infection and of influenza B, and once again, the
yell ow represents the current year, not as shown on
t he panel here, conpared with red, |ast season, and
bl ue, 1989-90.

And, indeed, when we also |ook at death
registrations fromall causes in England and Wal es, we
find less than expected nunbers of deaths in
association with influenza activity.

So, therefore, the remarks that |I'm goi ng
to be maki ng about the influenza viruses that we have
isolated are to be taken in the context of little
i nfluenza activity so far in the United Ki ngdom

If we turn nowto our directed virol ogi ca
surveillance, that is, comunity-based virologica
surveil |l ance, the sentinel physicians who are
conducting the continuous norbidity registration, a
subset of those submt swabs for analysis from cases
of flu and flu-like illness.

So the red line here represents the RCGP
index. If we look at '97-98, we have essentially a
flat line. The gray bars represent the nunbers of

sanples submtted from cases of flu and flu-Ilike
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illness, and the yellow bars represent influenza
i sol at es.

And it can be seen that although we are
getting sanples from cases of what appear to be flu
and flu-like illness, the isolation rate continues to
be rather low Indeed, the isolation rate to date is
of the order of ten percent, whereas when we are in a
flu season in the United Kingdom we normally expect
an isolation rate fromsuch sanples of the order of 30
to 40 percent. So, once again, little evidence of
extensive influenza activity, although we have
obvi ously isol ated sone viruses.

If we turn now to | ooking at the isol ates
that we have received and anal yzed, they are in total
approxi mately 60 or so isolates, which contrasts quite
mar kedly from the situation last year at this tine
where we had anal yzed -- we had actually characterized
some 700 i sol at es.

So, therefore, what we are looking at is
low levels of isolates from essentially sporadic
cases.

The first isolates that were recei ved were
-- well, in fact, all of the isolates that we've
characteri zed have been influenza A, and really before

Christmas these broke down into a mxture of H3N2
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i sol ates and HIN1 i sol at es.

However , si nce Chri st mas we are
predom nantly seeing HIN1l isolates, and the other
point to make is that the nmajority of the isolates
that we have characterized have cone from GP
surveillance or comunity illness rather than
hospitalized cases.

If we turn now to the age distribution of
the isolates that we've | ooked at, and again, |1'd Iike
you to bear in mnd that this actually represents data
fromrelatively fewisol ates, what appears to be the
case at the nonent is that the Hl isol ates that we've
| ooked at are predom nantly in younger age groups in
conparison with the H3N2 isolates, which appear to
cone from predom nantly slightly ol der people, but
again, this is really data fromonly about 15 or so
isolates in total throughout the United Kingdom

| f we start W th t he antigenic
characterization of the HINL isolates that we've
| ooked at from a mxture of GP surveillance and
hospitalized cases, the inportant point to bring out
is that all of the isolates that we' ve | ooked at have
good antigenic activity with antiserumraised to Bio
(phonetic) 795 and do not have reactivity wth

anti serumraised to the deletion nutant, which now H
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tables are represented by A/Whan 371/95. So there's
good reactivity in all of the isolates that we've
| ooked at so far.

I nterestingly, when we | ook at the genetic
characterization of these viruses, the ones that we
have sequenced the HAl portion of the HL -- of the HA
gene, we find that isolates are very simlar to HLNL
viruses that we saw towards the end of |ast season and
simlar to each other.

We have of sone interest identified an
Engl and strain, A England 728/ 97, which is genetically
rather closer to the deletion nutants nentioned, but
does not itself contain the deletion and reacts well
with antisera 11, Bio N7 (phonetic), and this
indicates to us that we need to focus a little nore on
the HLN1 strains to see exactly what is happening and
whet her there is sone genetic heterogeneity in there.

Turning to the H3N2 strains that we've
seen, as has already been nentioned, the first strain
that we saw in England was, in fact, a virus which
reacted rather better wth an older strain,
Johannesburg 34/94, and not particularly well wth
Wihan or | ater derivatives.

We do occasionally see this in England in

that the first H3N2 strains right at the begi nning of
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t he season are not representative necessarily of what
is circulating or what wll <circulate, but are
occasionally a m xture of ol der strains.

Then the H3N2 viruses that we've | ooked
at, and again, | would rem nd you this constitutes a
total of about 15 or 16 isolates, clearly fall into
two groups. There are those which react well with the
Wihan 359/95 antisera and those which react better
with the Sidney 05 antisera and have a |ower
reactivity to Wihan 359/ 95.

And the current distribution is that
roughly about 70 percent of our strains have good
reactivity to Whan 359 and 30 percent have good
reactivity to Sidney 05.

This analysis is supported genetically
from sequence analysis in that the majority of our
strains we have sequenced cone out very closely to
Wihan 359. W have sone evidence of Sidney 05-1ike
viruses genetically, and the first variant 1is
genetically closely related to Thesal onika 01/95,
which was a prototype strain for Eur opean-
Johannesburg-1i ke isol at es.

So the conclusion so far fromour anal ysis
with [imted data and limted nunbers of strains is

that we have cl ear evidence of circulation of at | east
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two |ineages of hemagglutinin in the H3N2. However,
we do not have extensive disease in association with
either of these isolates yet, and that may reflect the
fact that the influenza season, if you will, has not
yet taken off in the United Kingdom

Earlier this week there were a nunber of
reports of outbreaks of influenza, which has turned
out to be influenza A in association with boarding
schools reopening in the UK after the Christnas
break, and very often for wus that signals the
begi nning of our true influenza season, and it may
well be that in the comng weeks we will have nore
strains to isolate and focus on, hopefully before the
Geneva neeti ng.

Wth respect to influenza B, as has
al ready been nentioned, our |ast season, '96-97,
towards the end of the season we had a | arge nunber of
i nfluenza B viruses, all of which were B/ Beijing 184-
i ke, both genetically and antigenically.

This season we have no influenza B
i sol ates and, indeed, only occasionally one or two
t hrough the summer nonths of influenza B, and really
it's actually not worth saying too nuch about the
antigenic properties of those.

That can actually be summarized very
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adequately by saying that they are really entirely
antigenically simlar to Beijing 184/93 and simlar to
each other, and the latest B virus which we obtained
in England in April of 1997 is very like all of the
ot her Engl and viruses that were sequenced during the
| ast season and simlar to the Harbin group of viruses
and Beijing group of viruses that we have seen
circulating in the | ast year.

So in summary, in the United Kingdom we
have little evidence of extensive clinical norbidity
in association wth influenza B -- influenza. W have
-- what isolates we have had so far have been
influenza A, predomnantly influenza A, HLN1, and
within the H3N2 viruses we've seen sone antigenic and
genetic heterogeneity as with the HLNl viruses, where
we have evidence of Bayern 07-1like strains, and the
possibility of sone genetic heterogeneity which needs
to be anplified by nore data anal ysis.

Thank you.

DR. LEVANDOABKI :  Thank you, Dr. Zanbon.

Are there any questions for Dr. Zanmbon?

Dr. Cox.

DR. COX Was there any travel history
that you could ascertain for the patient fromwhomthe

Engl and -- the HIN1 England 728 strain --
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DR ZAMBON: We haven't been able to
pursue that, but that is certainly sonmething we can
try to catch up on

DR.  HALL: May | also ask is that
particular strain close to any of the ones that Nancy
presented here?

DR ZAMBON: |'mnot quite sure about that
in the sense that we'll have to look at it. W'll
have to conpare our sequence data in order to get at
that information

DR.  LEVANDOWEKI : Ckay. Do you have a
gquestion?

DR.  COUCH: In |l ooking at your tables,
despite their being quite Whan and your England
strain being quite close, the Wihan anti sera was not
very good at inhibiting the strain. Are you naking
t he Engl and antiserumto | ook for the --

DR ZAMBON.  Yes.

DR. COUCH. -- opposite effect?

DR. ZAMBON: Yes. That's in progress.

DR, LEVANDOWEKI : Are there further
gquestions?

(No response.)

DR LEVANDOABKI: [I'msorry if | don't see

sonebody. You have to nake nore noi se.
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If there are no further questions for Dr.
Zanbon, then | guess we'll nove on, and I'l| ask Dr.
Ferrieri if this is a convenient tine for the break.
| think we're right on schedule as of this tinme, and
"1l ask for your advice on this.

CHAI RPERSON FERRI ERI : Yeah, | think we
shoul d take a break now and reconvene at 10: 15, and
we'll be right on target. Sone people nmay wish to
check out of their roons so that we can nove forward
this afternoon.

So 10: 15.

(Wher eupon, the foregoing matter went off

the record at 9:48 a.m and went back on

the record at 10:18 p.m)

CHAl RPERSON FERRIERI: W will resune the
morning session if everyone could please sit down.
Those at the table, please rejoin us.

W' Il continue on then with our agenda on
the influenza virus vaccine fornulation i ssue, and the
next talk will be on vaccine responses, and Dr.
Levandowski and Dr. Wod will present.

Dr. Levandowski .

DR. LEVANDOWSKI :  Ckay. Thank you.

W will get started. | know that there

are people who are still kind of trickling in.
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W're going to be having a sonmewhat
different set of presentations than we normally do on
the vaccine responses in at |east one sense. " m
going to be presenting information on the typical
types of clinical trials, serologies that we normally
have to discuss at this neeting. Wen |I'mfinished
with that, Dr. John Wwod from National Institute of
Bi ol ogi cal Standards and Control in England will be
describing a very interesting study done with an
experinental vaccine that contained the HLN1 del etion
mut ant as one conponent and a B/Victoria-like strain
as anot her conponent.

So I'll start with the information that
|"ve got here.

Those of you who have the handout,
particularly on the Commttee, to follow along,

there's a handout that's <called "Sunmary of

Prelimnary Data on Serol ogi c Responses.” Al of the
overheads that |I'm going to show are contained in
there, and I'll try to nmake sure |I tell you what page

I|"mon so that you can foll ow al ong.

| don't intend to describe all of the
i ndi vi dual studi es. |"m going to try to highlight
sone specific studies that are illustrative and then

make sone general summary statenent at the end about
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t he studi es.

If you go to page 1 of the handout,
there's a list of the serumpanels that were used for
the studies, where they cane from W had serol ogic
panels from Alan Hanpson in Ml bourne. John Wbod
supplied a panel of sera from people i muni zed for the
European Union clinical trials. W had sera that were
made available to us from Stefan G avenstein's program
at East Virginia Medical School.

We had a panel of sera that were nade
available by John Treanor at the University of
Rochester, and his sera were sonewhat different from
the others in that there were nore types of
i ndi viduals i muni zed. In particular, 1'd call your
attention to the fact that in addition to the normnal
healthy adults and anbulatory elderly, there were
patients who were immuni zed who were renal patients
and also institutionalized elderly patients.

W did not have fromthis year, but we did
have retained, sone small portion of antisera froma
study done last year for wus by Bill Guber at
Vanderbilt University.

The particul ar vaccines that were used for
these trials are shown under vacci ne conponents. The

vaccine for this year wused -- in the northern
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hem sphere was the one that included an A/ Johannesburg
82/96 HIN1 conponent, an A/ Nanchang 933/95 H3N2
conponent, and a B/ Harbin 07/94 conponent, and | wl|
try to refer to those strains as the vaccine strain
when | point out the serol ogies.

For the children who were immuni zed | ast
year, the HINL conponent was an A/ Texas 36/91
conmponent . For the serologies from Australia, the
HLN1 conponent was an A/ Texas 36/91. So | wll not be
concentrating on those aspects for those particul ar
panel s.

If | can get the next overhead, which is
page 2, these are the different antigens which were
used for serologies at different institutions. Many
of the antigens were the sane between the
institutions, but there were sone differences.

For the B strains, all of the strains that
were used for serologies were ether treated, and I
guess | would call attention to the fact that the
B/ Argentina 218/ 97 and B/ Argentina 275/97 strains are
both B/ Yanagata. | should say they're B/Beijing 184
or B/Harbin 07/94-1ike strains, so that they're on the
B/ Yanmagat a 16/ 88 |i neage.

The B/Beijing 243/97 strain is a

B/ Victoria 02/87-1ike strain.
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For the HLNls, again, | just would point
out that the strains that are included here are
predom nantly |ike the A/ Johannesburg 82/96 vaccine
conponent, including the A/ Argentina 974/97 strain.

Also included in the studies were HINL
deletion nutant viruses represented by A/ Beijing
262/ 95 type strains.

For the H3N2 studies, the strains that are
represented here include those that are |ike the
Al Si dney 05/97 strain that we' ve been hearing about,
and al so sone other variants. The A/ Wihan 254/97 is
a recent non-Si dney type H3N2.

The next overhead is frompage 3, and nmany
of the laboratories perfornmed serologic testing on
serum panel s that were shared anong the | aboratories.
Those are shown here.

You can see that the sera fromAustrali a,
from Europe, and sonme from the United States were
shared anongst the different | aboratories.

And if we go to page 5, which is an
influenza B table, this is a study that was done using
sera fromadults in Australia. The serol ogies that
"' mshowi ng here were done by CSL. Actually they were
done by the WHO center at Mel bourne and by the CDC in

At | ant a.
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And I'll just call your attention to the
geonetric nean titers that are shown here, the post
geonetric nean titers, to point out that the vaccine
strain B/Harbin 07/94, it was a very inmmunogenic
strain in these studies at |east for strains that were
simlar to B/Beijing 184/93, including the B/Argentina
218/ 97 strain.

However, strains that are nore |like the
B/Victoria 287 strain represented here by the
B/Beijing 243/97 showed substantial decreases in
anti body responses for persons inmunized with those
vacci nes.

Those differences were not always as
mar ked, and page 6, a study done in elderly from
Virginia wth serol ogi es done, again, at a WHO center
in Mel bourne and at CBER The responses were sonewhat
| ower than seen in the previous panel for the vaccine
strain, but that often happens in elderly popul ati ons.
W see sonewhat | ower responses.

And in this instance the difference
between the vaccine strain, the B/Harbin and the
B/Victoria-like strain, the B/Beijing 243/ 97, was not
quite as marked, did not reach the sane |evel of
difference as was seen in the first study that |

poi nted out.
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Moving on to the HINls on page 9, a fairly
typical study here, again, in adults in Virginia with
t he serol ogies done at Center for Biologics and al so
at WHO center in Mel bourne.

Thi s vacci ne contai ned or these vaccines
contai ned the A/ Johannesburg 82/96-11ke strain as the
vacci ne conponent, and you can see, | think, that the
vacci ne was highly i munogenic. the individuals al
devel oped anti body responses for the vacci ne conponent
and al so for nore recent HINL strains that are rel ated
that were simlar to the honol ogous anti gen.

In the case of the Beijing 262/ 95 strains,
however, you can see that there was a very marked
di fference here between the vacci ne conponent and the
HIN1 del eti on nutant.

| will nove on to the H3N2s, and on page
12 we have sone serologies that were done for the
children for which we had retained sonme serum from
| ast year, and unfortunately we had so little of it we
were only able to do one test. So this is it.

These studi es were done both at the Center
for Biologics and at University of Rochester in John
Treanor's lab, and | think even though the titers are
alittle bit different here, they show the sane thing,

that the anti body responses to the A/ Nanchang vacci ne
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conponent were sonmewhat |ow as conpared to what we
were seeing for the HLNL certainly.

And that's not necessarily unusual. W
sonetinmes do see fromtine to tine that the anti body
titers thensel ves appear | ow

The nore inmportant thing fromthese slides
is that or fromthese tables is that the response to
the Sidney 05/97 strain and the A/ Wihan 254/97 strain
were quite lowin conparison to the vaccine strain.

Moving on to page 13, this is a study that
was done in adults from N BSC who were inmunized with
a vaccine that contai ned the Nanchang 933/95, and the
studies were done at CDC and at WHO center in
Mel bour ne.

Again, the antibody titers for the
honol ogous strain in conparison to that, the anti body
titers for the new variants, the A/ Sidney 05/97,
Al Wihan 254/ 97, and A/ New York 19/97 were quite | ow.
They were at |east 50 percent |ower, twofold | ower as
conpared to the vaccine strain, and that was al so true
as the serol ogies were done at the other |aboratory in
Australi a.

Par don ne.

On page, let's see, 16, again, another

study done in elderly in Virginia with an A/ Nanchang
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cont ai ni ng vacci ne. In this particular instance,
t hese serologies were done in Australia and at the
Center for Biologics.

The difference between the vaccine strain
and the Sidney or the Whhan strain was not as marked
in these elderly patients as it is in sone of the
ot her studies that were done, unlike the preceding
study that was just shown.

kay. To try to put it all together, and
| did not nention, but you have also all of the raw
information in the sense that it's the original tables
that were put together by the individual centers. So
you have the full information from each of the
different institutions available to | ook at.

Trying to put it all together, there are
sonme summary tables here to try to do what we did | ast
year and to try to pull all of the information
together in a nore sinplified form

|''m showi ng here serologic panels that
were tested that showed reductions of at |east 50
percent or greater in the post vaccine geonetric nean
titers and showng the new virus strains that were
bei ng | ooked at, including B/Beijing 243/97, which is
the B/Victoria-like strain, and two B/ Harbin-Ilike

strains, B/Argentina 218 and B/ Argentina 275
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And what you can see is that pretty
consistently in the studies that were done, there was
reduction of at |east 50 percent or greater for the
B/ Beijing 243/ 97 strain, and that was quiet a marked
di fference on average, taking all of those studies and
maki ng a nmean out of that, and in general, sonme of the
studies were even as high as 90 percent lower. So it
was quite a dramatic difference.

In contrast, the nore recent strains that
are simlar to the vaccine strain really showed no
difference at all.

On page 18, there's information for the
HIN1 viruses, the sanme type of setup with 50 percent
reducti ons. | think you can see fromthis that the
Argentina 974/ 97 strain, which is quite simlar to the
H1 vaccine conponent, really showed -- and is
representative of other strains -- really showed no
difference in ternms of the post vaccine geonetric nean
titers.

In contrast, again, the Beijing 262/95
strain pretty consistently denonstrated reductions
that were as nmuch as twofold or at |east twofold or
greater, and, again, there's a very substantial
reduction when these studies are | ooked at as a whol e.

And then finally for the H3N2 viruses, the
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sanme type of setup, looking at the strains that are
representative of the newer variants, including the
A/ Si dney 05/97 and the A/ Wihan 254/97. Al though there
was sone variability in the results, again, there were
reductions that were fairly obvious and very marked in
sonme of the studies.

| will nention that in working with these
strains, at least it appears to us that there nay be
some i ncreased susceptibility to seruminhibitors, and
it certainly has been true with working with strains
like this to try to make reassort viruses, and | woul d
suspect that sonme of these studies that do not show as
much of a marked reduction, that may be part of what's
going on. So that this total here possibly should be
considered to be nore than what is being shown here,
which is about 50 percent of the studies show ng
reductions of 50 percent or greater.

But overall, there was still substanti al
reduction for all of these new strains that were seen
as conpared to the vaccine strain.

Okay. You can take that off. 1'Il stop
there and ask if there are any questions.

(No response.)

DR.  LEVANDOWSKI : And if there are no

questions, then 1'lIl ask Dr. John Wod from the
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National Institute of Biological Standards and Control
if he'll present his information on the clinical trial
with the HL deletion and the B/ Victoria-like strain.

DR. WOOD: Thank you very much, Rol and.

If | could have the first overhead.

As Rol and explained, I'mgoing to present
the results of an experinental study that was the
result of a collaboration between three centers. The
vacci ne was nmade at SmthKline Beecham | aboratories in
Dresden in Germany. The serol ogy was done at CDC here
in States and NIBSC in the U K

Next .

Whenever the selection is made for new
i nfluenza vaccine strains, there's always sonme
concern, first of all, whether you've got it right or
not, but specifically, the concerns are whether the
new strain is going to be as inmunogeni c as a vacci ne
as the old strain.

In the first case, if the new strain takes
over and predom nates, will the new vaccine stimnulate
protective anti body against that new strain when it
circulates, or even of nore concern, if the old strain
persists and the new strain does not take over, wll
t he vacci ne made fromthat new strain stinulate cross-

reactive immnity to the old strain?
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The second concern is really a production
issue. WII the new vaccine strain grow and process
well? 1'mnot going to address that. |'mjust going
to address the i munogenicity issues.

Next one, pl ease.

So as Nancy Cox described earlier this
nmorning, for HINL and for B there were two different
i neages circul ating throughout the world. For HLN1
there's the A/Bayern 07/95-1ike strain in nost parts
of the world, and then the deletion mutant, Wmhan
371/ 95-1i ke strains, |last year in China, Hong Kong,
Si ngapor e. Senegal also we had, and then nore
recently isolates from Hong Kong, Taiwan, and
Johannesburg, and now in Japan as well.

Then for influenza B, the B/Beijing 184 or
B/Harbin-like variants in nost parts of the world, and
again, we have the separate |ineage, the B/Victoria
02/87-like strains in China last winter, and then
during '97 to '98, this has expanded a little bit, and
it's spread to Japan and Singapore, but essentially
two different communities.

So at the Geneva neeting |ast year, we
t hought nmaybe we coul d do sonething about this, to try
and find out just how good these variants would be as

vacci ne strains.
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So very kindly, the | aboratory in Dresden
offered to make an experinental vaccine from the
del etion mutant, and the virus we chose for this, the
HIN1 virus, was the Beijing 262/95, which was the X-
127 reassortant.

The B virus was B/ Beijing 243/97. This
also had an H3N2 conponent, the RESVIR 9 vaccine
strain.

The vacci ne was nmade in Dresden and then
standardi zed to NI BSC by the usual nethods, and you
see the vacci ne contai ned essentially 15 m crograns of
hemaggl utinin per dose, which is normal vaccine
concentration.

Next one, pl ease.

SmthKline Beecham did two trials |ast
year, first of all, a trial of their conventional
i censed vaccine, which is 026, trial 026, and the
strains in that were Johannesburg 82/96, the HILNL
strain, NV 39; Nanchang, which was RESVIR 9 and
B/ Har bi n 07/ 94.

They actually did these trials in 120
people, the adults and the elderly, but 30 of these
were sel ected for conparative purposes across the age
range.

The experinmental vaccine was coded 029,
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and as we just heard, it contained X-127, RESVIR 9,
and B/ Beijing 243/ 97.

Two study popul ations, one in the 18 to 60
year old and the other in the over 60 year old, 60
representatives in each of the two popul ati ons.

The serol ogy was done at day zero and day
21 in three centers, CDC, NIBSC, and in the Dresden
| aboratory, as well, at SKB

Next slide, please.

First I'll show the serology results to
t he conventional vaccine. This is the Johannesburg
vaccine strain, the HINL strain, and as Dr.
Levandowski has just descri bed, there's the
characteristic drop in H reactive with the deletion
mut ant here.

And then if you look at the B viruses,
again, a lower post vaccination GVMI to the older B
strain.

So it's inmportant, | think, to bear this
inmndtoreally forma baseline with which to judge
t he experinental vaccine study.

Next slide, please.

So now we conme on to the HLINLl del etion
mut ant. These are the adult results, and these are

the results in the elderly, and these are the
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| aboratories doing the serology: SmthKline Beecham
CDC, Sm thKline Beecham CDC, N BSC.

Overall, the results fromthe two European
| aboratories, there was slightly higher H titers than
at CDC, but there were simlar patterns of reactivity
irrespective of who was doi ng the serol ogy.

If we | ook at the prevaccination | evels of
anti body, you can see for HINL 25 percent, zero
percent, 20 percent, zero percent, 32 percent. Very
| ow percentage of individual had anti body to the HLNL
del eti on mutant before inmunization.

Now, after wvaccination we saw a very
interesting result because the post vaccination GMI to
the vaccine virus, Beijing 262, was |ower than the
post vaccination to the heterologous virus,
Johannesburg 82/96. You can see this in each of the
centers and in both of the popul ations.

You can think of possible reasons for
this. One reason nmay be an anammestic response that
the deletion nmutant is initiating in people who have
been primed with Bayern |like strains or before that
Si ngapore 06/86-1i ke strains. So it's stimulating
i mmune response specifically to this Iineage of HINL
strains.

Possibly it's a technical problem and
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this particular virus is not very reactive in the H
test with human anti body, a simlar story to the one
we heard when Nancy Cox was tal king about the ferret
anti body responses to reassortants versus wld type.
It could be the sane phenonenon there.

To |l ook at the anammestic theory, 1'll
show t he next slide, which is CDC s results where they
broke down the serol ogical data into two sets, first
of all, people who have not had recent vaccination and
peopl e who had had vaccine very recently, within the
| ast year.

These are the results to Johannesburg,
results to the Beijing variant, and you see the post
vacci nati on GVs were reduce, again, to Beijing 262 in
both populations. So if there was any convection in
the theory that the higher heterol ogous titers were do
to anammestic response, nmaybe this would shed sone
light on it, but it's the sanme in both popul ations.
So | think the jury is still out on that one.

What may be interesting to do is to | ook
at the anti body responses to another representative of
the deletion nutant to see whether this |ack of
reactivity could be due -- it nmay be strain specific
particularly to the Beijing 262 strain, or it may be

specific to the group of deletion nutants. W haven't
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established that yet.

But the bottomline, | think, is that when
you conpare the conventional vaccine wth the
experinmental vaccine, in both studies the results, the
post vaccination GMI to Johannesburg were equival ent,
but when you |l ook at the responses to the deletion
mutant, then wth the experinental vaccine the
response i s higher even though we have sonme probl ens
wi th honol ogous titers.

So | think despite the problens, the
experinmental vaccine did show greater cross-reactivity
t han the conventional vaccine.

Next slide, please.

Now we | ook at the B responses, and here
the results was fair clear cut and easy to interpret.
The B/Beijing 243 vaccine stinulated satisfactory
i mmune responses to both itself and to the Harbin
virus in all cases, in all centers, and in both
st udi es.

So the B/Beijing virus acted very well as
a vaccine that stinulated cross-reactive antibody
agai nst the Harbin group of viruses.

Next slide, please.

In this slide I've just shown the H3N2

responses in both studies, in the conventional vaccine
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and in the experinental vaccine, and you can see the
pre and post vaccination GVMIs were very simlar in
both studies, which again helps to standardize the
results fromone study to another study.

And the next slide, please, the |ast one.

Just to acknow edge this very effective
col | aboration between three centers, but particularly
the work of SmthKline Beechamin Dresden, R ta Beyer,
El i zabet h Neunei er, Carnmen Raderecht, Hans Engel mann,
and Water Kuenzel; at CDC Nancy Cox and Sasha
Klinov -- sorry, Sasha. | spelled your nane
wongly -- NIBSC, Bob Newran, Ann-Marie R ley, and Una
Dunl eavy.

And just as a parting shot really, | think
it does illustrate that this could formthe basis for
future evaluation which may hel p us when we have new
strains energing which have very |imted geographic
spr ead. Then we nmay have sone tinme to make an
experinmental vaccine and just |ook at the inmune
response fromthose new strains.

Thanks very much.

DR LEVANDOABKI :  Thank you, John. That's
very interesting data.

Are the questions and comments from the

Committee?
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Dr. Couch

DR COUCH: Vell, 1'd like to give a
strong endorsenent to what's been done here, for one
thing, and as Dr. Wod pointed out, this is the kind
of data that mght help us resolve sone of the
di | enmas we have on occasi on.

| think because it would be sonetines
difficult to get it on line and to get data and get
analyzed with the tinme lines we're on, we certainly
woul d never want to nake it requirenment, but we ought
to strongly encourage this kind of data to help us in
the responses that we want wth a little |less
guessi ng.

The second is just get you to explain a
little better for ne now, now that you' ve got the
data, and we've got data on two of the strains or
types of strains that would be up for consideration,
your view of whether the differences are significant.

| nmean the honotypi c responses are greater
for both --

DR WOOD: Yes.

DR COUCH -- of the newer antigens. The
pretiters are lower. The magnitude of the response is
greater if you add in the new antigens, although as

you point out, the existing antigens do pretty well.
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DR WOOD:  You nean particularly the HLNL?

DR COUCH If we want the best Beijing 97
response that we can get and that it is inportant,
should we switch from Harbin? It's a hypothetica
question, if you woul d.

DR WOOD: | think for the B responses, it
provi des sone evidence that if the epidem ol ogi c data
were sufficient to make that vaccine strain change,
then the vaccine would be effective not only against
the B/ Victoria type of viruses, but al so against the
B/ Harbin group of viruses that are predom nati ng.

| mean that's what these data suggest to
me, although as a caveat, we don't have data from
children who have no experience of these particular
Vi ruses.

DR. COUCH As you point out, that's an
i nportant caveat.

And then the sanme question for the A
strain, HL strain.

DR WOOD: That |'m not so convinced
because there my be technical difficulties
interpreting the data where you have | ow honol ogous
titers. | would prefer to answer that question at a

| ater date when we've had nore tine to | ook at other
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deletion mutants, the reactivity wth other deletion
mut ant s.

DR LEVANDOMSKI : Are there any other
guestions or comments?

(No response.)

DR. LEVANDOWEKI : In that case, thanks,
John, for a very interesting presentation.

W' Il nove on and present sone i nformation
about the availability of strains and reagents.

Just as an update about where things stand
with materials needed for manufacturing, as you know,
not only do the manufacturers need to have the actual
strain available for inoculation of eggs, but they
al so need to have the specific reagents, and I woul d
just nmention that the reagents do need to be very
simlar to the strain that's in the vaccine.

If there are even nodest differences,
often that's reflected in difficulties in interpreting
the informati on and assi gni ng potency val ues because
the zone sizes that occur in the test that's used for
doi ng pot ency assi gnnent s, a singl e radi al
i mmunodi ffusion, may be larger than they should be
usi ng a noni dentical reagent.

Anyway, what we have for influenza B

vaccine strains, of <course, the current vaccine
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strain, the B/Harbin 07/94 strain is available, and it
seens to be a reasonably good growi ng strain for nost
of the manufacturers.

In terns of the B/ Beijing 243/ 97 strain,
there's not a lot of information, although we have
just heard that one manufacturer was able to nake a
vaccine with that strain, but in terns of the overal
paraneters and how that would function in | arge scale,
| guess we don't really know.

Moving on, for the HLINL strains, of
course, the A/ Johannesburg 92/ 96, N B-39 reassortant
virus is available. It is a very high yielding strain
that is remarkably high yielding I would say conpared
to other reassortants that have been avail able for use
in recent years.

There are other candidate strains for the
HL deletion nutants. There are two reassortants that
are available. There's the X-127 reassortant fromDr.
Ki | bourne's |aboratory, and that one has been
descri bed as being noderate to high yielding.

There's the RESVIR- 10 reassortant from our
| aboratory, and that one is sonmewhat |ower yielding,
so that out of those it sounds I|ike the X127
reassortant mght be the nore desirable one for

manufacturing if there were a use for Beijing 262 type
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strain.

And the next one for the H3N2 viruses, of
course, the vaccine strain, the A/ Nanchang 933,
RESVIR-9 reassortant is available. It's a noderate to
hi gh yi el ding strain.

There are other candidate strains.
Al though it hasn't really been discussed in great
detail, there are reassortants that are avail able for
the A/South Africa 1147/96 strain, which | guess could
be considered to be an internediate between the
Nanchang 933/95 and the Sidney 05/97.

There are two reassortants that are
available for that, X-129 fromDr. Kilbourne's | ab and
RESVIR-11 fromour |ab. What we do know about those
so far is that at |east what has been tested seens to
be sonewhat | ower yielding.

The A/ Sidney 05/97 strain from CSL, the
| VR- 108 reassortant is a noderate to high yielding
strain, although there has been sone variability in
the description as to how high yielding it is. It is
avai l able and i s being used for manufacturing vaccines
in Australia and for Australi a.

Ckay. Next one.

The reagents which are available for

st andardi zati on of the vaccines for testing potency,
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currently all of the current vaccine strains we have
reagents readily available for. However, for any of
those other strains that we mght be |ooking at,
specific reagents will have to be devel oped, and these
reagents at least for us may be available only in My.
If we were starting to make reagents now, it typically
takes six to eight weeks to have the reagents
avai l able so that the manufacturers and we can use
them for testing potency.

| think 1'll stop there with that. I
don't know if John Wod would |ike to say anything
about reagents in the United Kingdomor for WHO

DR WOOD: 1'd just like to add that for
the Sidney H3N2 variants we should -- we've actually
preenpted any kind of decision and decided to go ahead
and nmake reagents for Sidney. So our reagents shoul d
be ready probably at the end of February. It is a
ganbl e.

DR. COUCH. In adequate volunes to share
with the FDA here?

DR WoOD: Wwell, before the U S. reagents
were ready, | think that m ght be possible.

DR. LEVANDOABKI : Ckay. Are there other
guestions or comments about that?

DR KILBOURNE: Yes.
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DR. LEVANDOWNSKI :  If not, 1'd like --

CHAI RPERSON FERRI ERI: Dr. Kil bourne

DR. LEVANDOAEKI :  Ch, sorry.

DR. KI LBOURNE: Do you want to get an
update on the X-129, which | exhuned | ast week at your
instigation? Further work has to be done. It's a
noderate yielder, but it's not a 62 reassortant on the
basis of our gels. So we're trying harder

It also, incidentally, proves that the
| VR-108 is not a 62 reassortant either. Part of the
pol ynerase conplex is mxed. So we're trying to re-
reassort that with the hope that we can get a really
hi gh yielder fromthat.

DR LEVANDOMSKI : Ckay. That's very
useful information.

At this time we usually reserve tinme for
comments from manufacturers, and Dr. Ral ph Vogdi ngh
from Connaught Labs, 1Inc., represent PHRVA the
Phar maceuti cal Manufacturer's Associ ation, has agreed
to give us sonme conmments.

So, Ral ph, you're not noving up here, but
woul d you pl ease conme to the podium and give us your
brief presentation?

DR. VOGDI NGH:  Good nor ni ng.

At Rol and's request, the manufacturers
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wll briefly review the issues that are involved,
particularly the logistics involved, in manufacturing
i nfluenza virus vaccine in the quantities and in the
time frame that's required for distribution in the
United States.

These are the three key issues that we
have to deal with and that have to be considered by
anyone involved in influenza, the influenza vaccine
program

Nunmber one is egg supply. This is a
| ogistical issue that we have to deal with every year,
and the inportant point to renenber about the egg
supply is that it has a very long lead tine.

The second issue is strain selection, of

cour se.

And thirdly, reagent preparation

The vaccines can't be standardized to
potency or released by the FDA until reagents are
avai |l abl e.

Dealing with the egg supply, just for your
own information, this is how this works, and this is
t he procedure each year.

To begin with the egg suppliers that
supply the enbryonated eggs required for manufacturing

t he vaccine order their birds, and this is one year
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before flu manufacturing begins. So, in other words,
they're already making plans for next year.

The chickens are noved into the I|aying
houses, and this generally occurs about three nonths
bef ore production begins. This is usually Cctober and
Novenber .

And | should point out that this is the
nost critical tine in the availability of eggs, and it
should also be considered in any pandem c pl anning
that occurs. During this period, there are no eggs
available. So it is not possible to manufacture any
i nfluenza virus vaccine during this tinme period.

Then the next thing that happens is that
reproduction begins in full scale, and we begin
receiving eggs once we know the strains and begin
i nocul ati ng eggs and produci ng vacci ne.

And | can't stress the inportance of this
| ast point. 1In order for us to produce the quantity
of vaccine that we need to produce, we need to begin
producing vaccine now. That's why it's so critica
that we obtain a decision on the strains as soon as
possi bl e, at |east one strain in early January or in
January.

And this is followng it through with the

process. In the past we' ve always had one strain that
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was fromthe previous year's fornmula. That allows us
to initiate our production cycle.

Associated with this, this is devel opnent
of the Gow 3 assortants. Again, this is critical in
order for us to obtain the yields necessary to produce
the quantity or the doses of vaccine required.

This is the idea scenario that would be
for us. The first strain selected in January, the
second in March, and the third in early April.

A clarification on this. Agai n, the
obj ective here or what's necessary is for us to
di stribute vaccine in Cctober, and in order to do
t hat , we began in January manufacturing the
nmonoval ents. By June usually we have a representative
nmonoval ent of each strain.

We conmpound bulk wvaccines in July.
Usually our license is issued in July, and we begin
di stributing vaccine in Cctober.

And also | mght point out in order for us
to distribute vaccine, we have to work closely with
the FDA in order to test each pool of nonovalents. It
gets tested by the FDA and released for the
manuf acture of bul k vaccines. Al so, each bul k vaccine
has to be approved for use by FDA

Ckay. Here's a few other points that you
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shoul d keep in mnd. Nunber one, when these chickens
bei ng produci ng eggs, that egg production cannot be
put on hold. The eggs can't be put on the shelf for
| at er use.

Also, the tinely strain selection is very
inportant in the preparation of these reagents that
Rol and was tal ki ng about, and as he nentioned, there's
a lead time that is required to have these reagents
avai |l abl e.

Anot her inportant point is that -- and
this first point deals with the interval between the
selection of the first, second, and third strains. As
an exanple, if you select a strain today, we'll
manuf acture that particul ar nonoval ent, but once we
manuf acture the quantities that we're going to require
for the nunmber of bulk vaccines, any additional
nonoval ents manufactured are wasted, and if we don't
manuf act ure vacci ne, the eggs are wast ed.

And this second point is also always very
inportant, again, as it relates to the anount of
vaccine that we can manufacture within a specified
period of tine.

So this last slide here is just to try to
stress the conplexity of the logistics involved in

manuf acturing i nfluenza vaccine in the tinme frane that
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is required for use in the country, and again, it
relates to a very key issue, is the timng of the
sel ection of the strains.

CHAI RPERSON FERRI ERI : Thank you very
nmuch.

Are there questions fromthe panel ?

Dr. Couch

DR, COUCH: well, first, a coment.
Per haps these dates that you just gave us have been
known before, but they weren't to me, but I1'd like to
conplinment the manufacturers, and | assune you are
representing the group with these expl anati ons.

DR VOGDI NGH: |'"'m speaking for all
manuf acturers.

DR. COUCH. We've always known about the
pressure for that decision as soon as possible, to be
able to make that with sonme specific deadlines | think
will help and guide the Conm ttee consideration, and
that not to mean that the Commttee will delay by your
deadlines, but if tw can be nade at the end of
January, then two would be nmade or all three, but to
know what's being faced I think was very hel pful, and
| think you should be conplinented for that.

DR VO&I NG+ Wwell, thank you. It would

be very beneficial to us.
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DR. COUCH: | have two m nor questions.
It's al nost informational.

| s Europe on approximately the sanme tine
frame?

DR VOGDI NGH:  Pardon ne?

DR. COUCH Are the European nanufacturers
on about the sane tinme franme?

DR.  VOGDI NGH: | would suspect so. I
don't know that for a fact. Evans is representing --
he says yes.

DR. COUCH. And the second is, and again
| don't know. | know Dr. Wod held a workshop, but if
the manufacturers who are devel oping tissue culture
substrates and are thinking about noving in that
direction, will that provide us then, assumng it
wor ks as they desire, provide us advantages on this
time frane?

DR VO&@INGH | think they woul d be faced
with the same. They have the sane -- | would think
that they would have the sane criteria because they
are faced with |l ower yields per fernenter, and so they
woul d have -- they would be fighting tinme the sane as
we are.

CHAI RPERSON FERRI ERI :  Dr. Broone.

DR. BROOVE: | assune because of the
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constraints on egg nunber that increasing val ency of
a vaccine woul dn't necessarily reduce the total nunber
of doses that could be produced.

DR. VOGDI NGH: That's correct.

DR BROOVE: Are there any other technical
constraints on increased val ency for vaccines? Have
you ever nmade a four valent flu vaccine?

DR VOGDI NGH: well, that would still
be -- it would result in the sanme nunber of doses per
-- well, that's not stated correctly.

W can manuf acture so nmany, say, antigenic
units whether that's divided into three val ences or
four, and then that equates to the nunber of doses.

CHAl RPERSON FERRI ERI:  You m ght renenber
that | ast year we discussed the possibility of a four
val ent vaccine for pediatric popul ations. Soneone
here representing the American Acadeny proposed that
to us, and we strongly rejected that proposal.

Dr. Snider.

DR. SNIDER Just a clarification. If |
understood correctly, you indicated that t he
assunption was nade that one of the strains was going
to be the sane.

DR. VOGI NGH: In the past such --

DR. SNIDER Did you state that? And |
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guess the question is if that's the case, what if that
was -- if it wasn't the recommendation, if all three
wer e changed, what inpact would that have?

DR.  VOGDI NGH: well, it would be a
di saster.

(Laughter.)

DR. VOGI NGH: No, if our interest is to
supply, you know, a good vaccine to i mmuni ze as many
peopl e who want to be i muni zed, that nunber of doses
woul d be seriously reduced.

DR ElI CKHOFF:  Pat .

CHAl RPERSON FERRIERI:  Yes, Dr. Ei ckhoff.

DR. ElI CKHOFF: Again, | appreciated your
comments very nuch, too. Dr. Levandowski earlier
today showed a slide that suggested we were begi nning
to approach a plateau in vacci ne producti on somewhere
on the order of 80 to maybe as high as 90 mllion
units. |Is that, indeed, in your judgnent a plateau?

And if it is, what's the constraint or are
there nmultiple constraints, but what are the nmgjor
constraints that suggest that you can't readily go
beyond that |evel of production?

DR.  VOGDI NGH: Vell, mybe sone of the
ot her manufacturers m ght want to nake a statenent,

but if there's a desire to go beyond that |evel, then
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it would be necessary for the manufacturers to expand
their manufacturing facilities.

DR EICKHOFF: So that would take a mmj or
capital outlay?

DR VOGDI NGH:  Yes, it woul d.

DR El CKHOFF: (Good enough. |s egg supply
a constraint?

DR. VOGINGH It is for each year. Say
li ke, for exanmple, | nentioned that the birds have
been ordered for next year, and that's based on an
anticipation of how many eggs are going to be
required. You know, we nmake contracts for that. You
know, other manufacturers do, too.

So if we anticipate that we're going to
manuf act ure nore vacci ne, say, for the next year, we
have to nmake those arrangenents this year.

DR. ElI CKHOFF: Thank you.

CHAlI RPERSON FERRI ERI:  Dr. Estes.

DR. ESTES: W've heard that the plateau
is about 80 mllion doses. |Is that all really being
used or are there excess doses that are nade that
actually are not being used every year?

DR VO&@I NGH Again, | can't answer that.
For our conpany we distribute alnost all that we

manuf act ur e. I can't speak for the other
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manuf acturers.

CHAl RPERSON FERRIERI:  Yes, Dr. C enents.

DR CLEMENTS-MANN:  Can you rem nd us how
many doses are per egg are you getting normally?

DR VO&INGH It depends with each strain
of the virus, and the nunber of doses per egg is
proprietary information.

(Laughter.)

CHAl RPERSON FERRI ERI :  Yes, Dr. Kil bourne.

DR. Kl LBOURNE: Vell, 1'd just like to
comment on the question raised about what if three
strains had to be changed sinmultaneously. It's a very
good and appropriate question. | think it just goes
back to the inportance of John Wod' s study that he
reported.

W have to realize that these strain
changes we've gotten into have a certain arbitrary
character to them and nmake certain assunptions that
are not always or invariably valid. Things are
different. W want to change and have an exact match
i f possible.

But | think past experience, including
studi es Ted Ei ckhoff has done, would indicate that we
can probably get fairly effective immunity anong

het erovariants so that a choice may have to be nade
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soneday between the practical reality of production
capacity and the scientific desirability of always
havi ng exact match.

So | think there's alittle wggle factor
there that's inportant.

CHAI RPERSON FERRI ERI: Dr. Levandowski .

DR. LEVANDOABKI: I'd |ike to comment on
that |ast point also. Sone of how we got to the dose
of vaccine that's being used today, the 15 m crogram
per dose, was based on the concept that that dose, an
i ncreased dose conpared to what had been used after
the clinical trials that were done in the |ate 1970s,
woul d be better geared toward producing antibodies
that would cross-react with other strains that weren't
so closely related to the vaccine strain.

| just nmention that because that is one of
the considerations that we would have for strain
sel ection under sone circunstances.

CHAI RPERSON FERRI ERI : Thank you, M.
Vogdi ngh.

DR. VOGDI NGH:  Thank you.

CHAI RPERSON FERRI ERI : W'l |l nove ahead
then with options for strain selection, and we're back
to Rol and Levandowski .

W will not take a break today. We wll
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continue to work through the discussion and
recommendations that will require a vote, and then we
wll break for lunch as close as possible, if not
earlier than, the designated tine.

DR. LEVANDOWSKI : Ckay. "Il try to be
qui ck.

No, no slides yet.

So in terns of what's happening right now.
i nfluenza A viruses of the HLIN1 and H3N2 subtypes and
influenza B viruses continue to circulate in human
popul ations. Therefore, it would be reasonable for
the vaccine to continue to be a trival ent vaccine.

In terns of the influenza B viruses, we've
heard a lot of information this norning. The strains
of influenza B that are in the Yamagata 16/ 88 |i neage
predom nate with strains that are simlar to the
current vaccine strain -- that's the B/ Harbin 07/94
strain -- being isolated in the Americas, Europe,
Africa, Australia, and Asia, essentially the whole
wor | d.

Strains of the B/Victoria 02/87 |ineage
continue to appear in Asia, which has been true for
several years, with the limtations of spread of that
strain for unknown reasons.

The sera from people who have been
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i mmuni zed with the current vaccines inhibit the
Harbin-like strains quite well, but as we' ve seen
they're less well inhibitory for strains in the
B/ Victoria |lineage.

There is somewhat limted information at
this tine on the B/Beijing 243/ 97 strain for use as a
vacci ne candi dat e. Therefore, the options for
influenza B -- and can | get the first slide -- the
first option, of course, would be the maintain the
current vaccine strain, and in favor of that, nost of
the strains worldmde are simlar to the current
vacci ne strain.

The vaccines that are being used are
i mmunogenic. The recent Harbin-like strains are very
wel | inhibited by the post inmmunization antisera, and
the manufacturing for this particular itemis very
wel | defined and predictable.

On the contrary side, the recent Victoria-
like strains are not really well inhibited by the
current vacci nes.

The other option would be to change the
current vaccine strain to a recent B/Victoria-like
strain. |In favor of that the vaccines would be nore
i mmunogenic for the B/Victoria-like strains, and as

John Wbod has pointed out, for people who are not
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i mmunol ogi cally naive at least, it mght be expected
that antibody responses to the other |ineage would be
expect ed.

But contrary, there really 1is no
predi ctabl e advantage in the presence of continued
circulation of the B/Yanmagata type |ineage for the
nost part, and there's no superior alternate vaccine
candidate strain that's identified at this point.

You can take the slide off.

The influenza A viruses, the HLNL strains,
the strains that predom nate in human popul ati ons are
antigenically closely related to the A/ Johannesburg
92/96 vaccine strain. However, strains that are
simlar to A/Beijing 262/95, which is the HA deletion
mut ant, have now appeared outside Asia and have been
seen in West and South Africa, which suggests that
there's the very distinct possibility of future
activity el sewhere.

Human serol ogi ¢ responses suggest that the
current vaccines are highly immunogenic and inhibit
current related strains very well, but the HL deletion
mut ant strains are |less well inhibited.

Studies done with an experinental H1
nmut ant cont ai ni ng vacci ne indicate that the antibodi es

that are produced agai nst both the Hl del eti on mut ant
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and the non-deletion nutant strains may be expected,
but the results actually are in sone ways simlar to
the overall effect with the current vaccine.

The vacci ne candidate strains simlar to
A/ Beijing 262/95 are currently available, and there's
sone |imted information about the manufacturing
potential on a broad scale. So for HLINl1 the options
are to, first of all, again, maintain the current
vaccine strain, and in favor of that would be that the
current vaccines are really high i munogeni c.

And in addition to that, these are strains
t hat have manufacturing that are very well defined and
predictable, and the yield is extrenely good.

On the contrary side, the Hl deletion
mut ant strains have now been found outside Asia, and
t he horol ogous response to the Hl deletion strains is
quite clearly reduced.

So the other option would be to change the
current vaccine strain to an Hl deletion strain, and
in favor of that, that mght provide a better match
with the HL del etion mutants.

Contrary-wise, it's wunclear that the
anti body responses to the Hl deletion vaccine are
superior in proportion to the current vaccine strain,

and the choice of the strain could benefit from
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addi tional epidem ol ogic, serologic, and naybe sone
manuf act uri ng dat a.

Therefore, another option at this point
woul d be to defer the decision on this particular
strain to accunulate sonme nore data, and as we've
heard from some of the other speakers, it is likely
that there may be sone additional information in terns
of epi dem ol ogy and probably serologic studies in the
next several weeks, and those additional data m ght
help to clarify the position.

In ternms of the H3N2 influenza A viruses,
there's considerable antigenic drift continuing anong
the H3N2 i nfluenza strains, and new variants, such as
the A/ Sidney 05/97 which were previously identified
for the first tine in Australia in June of |ast year,
are now appearing in the United States and el sewhere.

Strains simlar to both the vaccine strain
and the antigenically distinguishable variants are
approxi mately  -- wel |, they were equal and
proportioned yesterday, but | guess today it |ooks
i ke the overwhelmng majority are Sidney-Ilike.

I n addi tion, serologic responses for these
strains are reduced agai nst nost of those that have
been identified and tested.

| would comrent that at least in sone
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instances it appeared that the antiserum to the
Al South Africa 1147/96 strain inhibits many of the
ol der and the newer strains.

And finally, vaccine candi date strains and
hi gh growt h reassortants for several different strains
in addition to the vaccine strain are avail abl e.

So the options for the H3N2, the first
option would be to maintain the current vaccine
conposition, and in favor of that, the manufacturing
is well worked out.

But on the contrary side nobst recent
strains are not well inhibited by the post
i mmuni zation antisera. So |I'm not saying much good
about that.

The second option would be to change the
current vaccine strain to a nore recent strain, and in
favor of that, the nobst recent strains are poorly
inhibited by the post immunization antisera, and a
change would, of course, achieve a mnuch better
antigenic match wth the currently circulating
strains.

And, in addition, there are what are
probably suitable alternative strains for production
avai l abl e right now.

Contrary, the choice of the strain, again,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

106

could probably benefit from sonme additional
epi dem ol ogi c, serol ogi c, and devel opnent al
i nformati on.

So, again, another option would be in this
case to defer to accunul ate sone nore data, and it's
likely that there will be additional information on
the H3N2 strains. It is changing by the day, and |
woul d expect that we should have a nuch clearer
picture of the overall appearance of these strains in
a short period of tine.

| didn't enphasize, but it's been brought
up previously by many people that if we had the | uxury
of time to do this, that we would probably like to
defer, and in view of |last year's experience with the
Al Sidney-|li ke strains appearing very late in June, it
woul d be nice if we could do that. O course we
can't.

So since the H3N2 strain is the one that's
nost likely to cause norbidity and nortality, we
should make this choice very carefully, and that's
anot her reason to perhaps defer to accunulate nore
i nformati on.

"1l stop there, and thank you.

CHAl RPERSON FERRI ERI:  Thank you, Rol and.

Questions for Dr. Levandowski ? Dr. Estes.
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DR. ESTES: | have one question. Do we
know that people that are getting the Sidney virus
have been vaccinated this previous year? W didn't
hear that dat a.

DR, LEVANDOWEKI : | think that's a
question for Nancy Cox or sonebody from CDC on
surveil |l ance.

DR. COX: W have heard of a nunber of
outbreaks in nursing honmes where they're highly
vacci nated popul ations with the current vaccine, and
out breaks of di sease.

Now, of course, this can also occur when
there's a very close match, but | think we're having
an indication that perhaps there is a bit nore di sease
than wusual 1in these kinds of highly imunized
popul ati ons.

CHAI RPERSON FERRI ERI : That seens to be
the information energing at various state health
departnents, as well, that I'"'mfamliar with in our
state.

O her questions?

DR COUCH Well, it's energing el sewhere.
| mean it's all anecdotal experience.

CHAlI RPERSON FERRI ERI: Ri ght.

DR COUCH  But, you know, how many calls
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and how many col | eagues, "This year's different than

previ ous years." The vaccine is not as good is what
t hey' re saying. "I got ny vaccine, and it didn't
wor k. "

CHAl RPERSON FERRIERI :  Are there any ot her
general points that anyone would like to bring up or
the need for further information before we grapple
with the precise questions that are in front of us to
aid everyone who has presented today?

Yes, Dr. Huang.

DR HUANG | have a very general sort of
question, and that is that when we | ook at the data
that we have for the past few years and contrasting
that to the amount of vaccination that we have been
doing, we're still seeing the sane sort of proportions
of influenza comng every year, and in sone years
we're still seeing above epidemc -- you know,
reachi ng epi dem c proportions.

And |I'm wondering if it isn't time for
sone of us to think a little harder, and are we doing
this right? | nean we all have the same assunptions
as we're comng here. We've been given sone
gui del i nes today about selection, and we're about to
do that, and the issue really is we aren't affecting

that curve very nuch. It is still happening, and |
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guess if the vaccinations were working, | would assune
that we'd stay bel ow the curve. At best we woul d hope
t hat maybe we woul d even keep it |evel.

So is that maybe too sanguine a w sh?

CHAl RPERSON FERRIERI: Dr. Cox, woul d you
like to address it? That's a very challenging
questi on.

DR COX: It is. |It's a very challenging
guestion and one we often get.

| assume that you're talking about the
curve of pneunonia and influenza rel ated deaths, and
| think the only way really to assess what vaccine is
doing is to have vaccinated an unvaccinated
popul ati on.

Wien we're | ooking at the popul ation as a
whole, it's very difficult to assess what vaccine is
doing. W have an agi ng popul ation. W have nore or
| ess disease in different years. Sone years when we
have H3N2 activity, we really don't have a trenendous
nunber of influenza rel ated excess deaths. In other
years, we do.

So we are trying to put in place nethods
and studies which will try to address this issue of
vacci ne efficacy on an annual basis.

CHAI RPERSON FERRIERI: It's very hard to
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assimlate all of the serologic data that are
presented on humans, but an inpression that | get from
sone of it is that many of the very elderly or nursing
home age patients tend to respond rather poorly at
ti mes, dependi ng on the inmunogens.

And have studi es been done giving a series
to the elderly, too, that would -- if their general
I mune systemis waning, and this is true for other
types of responses in general, would there be any
merit in doing a two injection series in the elderly
who are the nost critical population wth the highest
nmorbidity and nortality?

DR.  COX That's another very good
guesti on. We have been wusing one nursing hone
popul ation to | ook at the kinetics of response and the
decline of antibody over tinme in order to try to
determine if there mght be rationale for inmmunizing
peopl e, the elderly nursing honme, the nost vul nerable
individuals twice during the season. And we had
limted data last year, which was developed as a
result of the recall of vaccine.

| think that it's sonething that we're
going to be looking at over tinme, but there isn't a
tremendous anount of data that woul d support giving

two immunizations, but we are |ooking at that
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questi on.

CHAI RPERSON FERRI ERI: O her questions?

Dr. denents.

DR. CLEMENTS- MANN:  Yes. | think one of
the things that still plagues us is the optimnal
utilization of the vaccine because it still seens that

only about 30 percent of the non-elderly high risk are
actually being inmmunized, and of course, those
i ndi vidual s would be the ones that m ght show up on
t hose surveillance records.

The other thing | think is that the health
care workers often who are providing care and are
perhaps part of the dissem nators of the flu are not
being optinmally i munized, so that | think we have to
take that into consideration before we view how
effective the vaccine is or isn't.

CHAl RPERSON FERRI ERI :  Any ot her comment s,
gquestions?

Any of our nonvoting nenbers at the table?
Drs. Breiman, Kilbourne, LalMntagne, Wbster? You
haven't spoken quite as much. Wuld you like to add
anything to the di scussion?

John, we haven't heard from you

DR, LaMONTAGNE: Wwell, 1 don't know

whether this is going to help nuch, but, | nean, |
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think the record of activated influenza vaccines is
actually quite good, and the studies that have been
done not only in health adults, but in the elderly, do
confirmthat the vaccine can provide protection and
does prevent death and illness in that popul ation.

Examning it at the macro epi dem ol ogi cal
level, as Alice was posing, | think, 1is very
challenging. | nmean, the fact is that influenza is a
very common infection, and even if we achieved
i mmuni zati on coverage levels in excess of 50 percent
of the population, we'd probably still have a big
burden of di sease.

So | think having the expectation that we
woul d | ower that |evel, of course, is the dreamthat
we all have, but it's going to be quite difficult to
achi eve, | think, under any circunstance.

CHAI RPERSON FERRI ERI: Dr. Wbster.

DR. WEBSTER. |'d just nmake a comment in
the sanme vein. Alice and | were tal king about this
gquestion before over the coffee break, and the
question is what happens if you don't receive the
vaccine. In the elderly if you take the vacci ne and
you still get infected, the conplaint is the vaccine
didn't work.

On the other hand, if you didn't take the
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vaccine, you mght die, at least fill the hospitals
and cost the country vast anmounts of noney.

So in a sense maybe we're not measuring
the right criteria for reducing this overall curve.
| think that the vaccine by and large is very
effective, and occasionally when variants occur in the
season, like the Sidney did, we're still getting
protection of the popul ation.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Kil bourne, do you?

DR. KILBOURNE: Well, | think it's been
said very well by John and Rod. The only thing |
would add is just to rem nd people of the point John
was making inmplicitly, and that is that the anmount of
imunity in terms of total immnity you'd have to
achieve to wipe out influenza is really going to be
very high, indeed.

So we don't want to do the experinent not
vacci nating anybody next year and watching the PI
curve | don't think, but short of that, there probably
are ways to design nore effective and better and w der
scale clinical trials, but for that we need nore
noney.

CHAlI RPERSON FERRI ERI: Dr. Brei man.

DR. BREI MAN: Vll, | guess |'ve been
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struck, having spent sone time recently having to
t hi nk about pandem c pl anni ng, nore about the issues
related to being able to stay ahead of the curve and
still sort of reeling about by the recognition that we
need to purchase birds, you know, a year in advance in
order to be prepared.

And it nmakes we wonder. This is a
different issue actually than what we're now tal ki ng
about, but whether we should also, in addition to
focusing on the inportance of clinical trials be
t hi nki ng about how we can push the tinetable forward
to a point where we're not relying on eggs, you know,
to produce vacci ne.

| think as we see sort of the pace of
i nfluenza even as denonstrated by H3N2, | nean,
Sidney, it's going to make it tougher and tougher to
be able to respond.

CHAI RPERSON FERRI ERI : O her general

poi nts before we becone very focused on each of the

vacci nes?

Dr. Apicella.

DR. APl CELLA: Just a point of
clarification. |Is there an A/ Si dney reassortant that

can be used for production?

DR LEVANDOMSKI : Yes, | can answer that.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

115

Yes, there's the UR- 108 reassortant that | nentioned
earlier that is available, and it is being used for
manuf act uri ng vaccines for Australia right now.

COW SSI ONER McCARTHY:  Dr. Hall .

DR. HALL: Well, just going back to the
point before that, | think still though that the
bottom line of why this isn't working is we're not
getting it to the right people in tinme, and that's
what Mary Lou was sayi ng al so.

In children that are at high risk, it's
estimated to be ten percent only that are getting
this. So all of these other facts, we have to change
our whole policy, and it's nore of a policy decision
at this point than an i munogenic if we really want to
make a dent using the current vaccine.

CHAI RPERSON FERRI ERI:  What | would Iike
to see in the way of epidem ol ogic data woul d be the
nunber of doses distributed within states and then
what the disease preval ence curves |ook like. This
woul d really add punch to what you're saying.

| feel there's a very unfair distribution
utilization. The vaccine is available, but there is
different enphasis and the rigor with which it's
recomended and used nati onw de.

Dr. Couch
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DR COUCH | just wanted to go back and

enphasi ze the point Dr. Huang started with, and that
was that, gee, it's not being done perfectly, that
there's still sone deficiencies here, and we've heard
about that nobody is proposing that we abandon
i nactivated vaccines, but we've heard about the
probl ens of delivery and utilization in the elderly
and so forth. They are not perfect instrunments as we

use themin our society right now.

But the goal is still, as you said, what
we want to control. Actually | guess you suggest
maybe we ought to |l ook at alternatives. | think nost

of us have that in mnd, but we're thinking about
those alternatives as an addition as opposed to true
alternatives to the inactivated vacci ne.

But control is still a goal we ought to
focus on.

CHAI RPERSON FERRI ERI: Yes, Dr. Snider.

DR. SNIDER  Perhaps to take things even
one step back, just to rem nd everyone that we have
not -- if we want to tal k about root causes, it's not
easy to do that since one thing seens to lead to
anot her, but we do have to acknow edge, | think, it's
inmportant to acknow edge in a setting like this, that

we have not as a nation mde the same kind of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

117

commtnment to adult imunization as we have to
chi | dhood i mmuni zati on.

Consequently, a lot of the problenms we' ve
been tal ki ng about have not been as wel| addressed as
t hey have for vacci ne preventabl e disease in children.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Broome, and that wll be the |ast
comment before we enbark on the precise question.

DR BROOVE: | just wanted to speak to the
issue of what do we know about the actual
ef fectiveness of the vaccines, and | think first you
have to very carefully define what question you're
aski ng.

One of themis certainly does the current
vaccine work against A/Sidney, and | think there
there's no way you're going to get any information
with, you know, popul ati on-w de or ecol ogi c anal yses.
You're going to need virologic confirmation of cases,
and ny guess would be efficacy studies in nursing
hones. Fornmal efficacy studies would be the best way
to get that data.

In terns of the general issue of, you
know, can you say anything about the P& inpact, |
think that's a perfectly valid question, but | think

you can also -- | don't think you're going to get the
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answer by ecol ogical studies, but I think you can do
admttedly large, well designed epi dem ol ogi ¢ studies
on i npact.

CHAl RPERSON FERRIERI: Ckay. W'l start
with Dr. Levandowski's question, which is: whi ch
strain should be recommended for the antigenic
conposition of the new '98-99 vaccine based on the
epi dem ol ogi ¢, antigenic characteristics of the strain
circulating, serologic responses in persons inmunized
with current vaccines and availability of the suitable
strai ns?

We'll start with influenza B, and the
issue here is that we are seeing sone recent Victoria-
like strains of a different lineage. 1'd like to pose
to Dr. Couch how he responds to the possibility of
retaining the current strain despite the recent strain
isolation of the Victoria |ineage, and how confortabl e
woul d you be with that?

And, by the way, this will be the easiest
guestion we are facing perhaps.

(Laughter.)

DR COUCH \Well, | cane, as | was telling
Rol and earlier, with ny usual little table of viruses,
vacci nes, epidemology, and | added in the last two

years a colum for seed virus availability, and that
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affect us a little bit |ast year.

But | don't consider BWVH a problem 1've
got good answers in all colums, and we've managed to
studiously avoid the B/ Victoria question successfully,
and we continue to need to be worried about
B/ Victoria, but | think our decision ought to be to
retain the B/Harbin conponent to the vaccine and
continue to worry about B/Victoria while we do that.

CHAlI RPERSON FERRI ERI : Are there other
opinions either in concurrence or divergent from what
Dr. Couch has just said?

And we wll take a formal vote, but I'd
like to hear any other opinions fromthe panel for or
agai nst this approach.

Dr. Edwards and then Dr. Hall

DR EDWARDS: | think the comments of the
manuf acturer are really very inportant, and if the
questions are only going to get nore conplicated,

maybe this is one that we don't have much choice in

maki ng.

CHAI RPERSON FERRI ERI:  Dr. Hall?

DR HALL: | was going to say exactly the
same thing. |If we can't change all of them this is

the only one for sure we're not going to change.

CHAlI RPERSON FERRI ERI :  Sounds good. | see
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vot e t hen.

Ve wll

DR COUCH: Yes.

CHAI RPERSON FERRI ERI :

DR, CLEMENTS- MANN:

CHAI RPERSON FERRI ERI :

DR API CELLA:  Yes.

CHAI RPERSON FERRI ERI :

DR. HALL: Yes.

CHAI RPERSON FERRI ERI :

DR. POLAND: Yes.

CHAI RPERSON FERRI ERI :

DR. EDWARDS: Yes.

CHAI RPERSON FERRI ERI :

M5. COLE: Yes.

CHAI RPERSON FERRI ERI :

DR ESTES: Yes.

DR. HUANG  Yes.

CHAI RPERSON FERRI ERI :

Huang, yes.

Dr. Snider?

DR SNIDER  Yes.

120

So we'll nove to a

Yes or no, starting with Dr. Couch.

retain the current B vaccine

Dr. Cdenents?

Yes.

Dr. Apicella?

Dr. Hall?

Dr. Pol and?

Dr. Edwards?

Ms. Col e?

Dr. Estes?

Dr. Snider. That

That's why | asked the
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CHAI RPERSON FERRI ERI : ['m sorry. Dr.
Kar zon?

DR KARZON:  Yes.

CHAI RPERSON FERRIERI: And Dr. Ei ckhoff?

DR ElI CKHOFF:  Yes.

CHAlI RPERSON FERRI ERI:  Dr. Broone?

DR. BROOME: Yes.

CHAl RPERSON FERRIERI:  And then ny vote is
yes.

| don't think |I've m ssed anyone. Ms.
Cherry?

M5. CHERRY: No, that's it.

CHAl RPERSON FERRIERI: (kay. And |'msure
there's a feeling of jubilation from the

manuf act urers.

(Laughter.)

CHAI RPERSON FERRI ERI : | see a big
smle --

DR COUCH W've nade the right decision.

CHAl RPERSON FERRIERI:  -- from M. Fosden
(phonetic) there. Yeah, great.

Well, then you'll indulge us for the
subsequent discussion and decisions on the other A
virus strains for the vaccine, and | don't want to

al ways put Dr. Couch in a bad corner, but since you
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are there --

(Laughter.)

CHAI RPERSON FERRI ERI : -- you appear to
have tabul ated data and you've cone with a table and
so on --

DR COUCH | thought this was the end of
the line, not the head of the |ine.

CHAI RPERSON FERRI ERI : No, it's a very
pi votal position here.

DR SNNDER |I'mgl ad sonebody else is in
it, too.

CHAl RPERSON FERRIERI:  Yeah, it's usually
Dr. Snider. W're rotating that hot spot.

The A HINL is a nore conplex issue
obvi ousl y.

DR. COUCH  Let's make that one | ast.

CHAl RPERSON FERRI ERI : W' ve heard vari ous
information here today. W could talk interm nably
about the data we've heard. W have three options:
retain current strain, adopt one of the new ones
circulating, or wwth the deletion nutant being a very
hi gh candidate for the substitution, the third option
is defer as we gather nore data over the next few
weeks, next several weeks.

Dr. Hall?
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DR HALL: Wuld it be possible to do that
one | ast since --

CHAI RPERSON FERRI ERI @ The HIN1?

DR. HALL: -- that decision my be
sonewhat dependent on the H3.

DR COUCH If you're tal king about [ evel
of difficulty, H3, | think, second and Hl is nost
difficult.

DR. HALL: Yes, | would say.

CHAI RPERSON FERRI ERI : For us at the
table? Fine. Wuld you like to start with the H3N2?

Again, the options are the sanme: retain,
substitute, or defer, and the big player here that has
energed to shake us all up is the A/ Sidney 05/97

DR HALL: | would think that we need to
put in a change to an A/ Sidney-like nutant. The
probl emis obviously which one and the availability.

Now, | understand that there is one that
is the noderate to high yield. The question cones up,
whi ch was one of the options, which is whether we
should wait. |'mnot sure what data we could get in
time by that manufacturer's line of the cross-
reactivity or serologic response of these viruses.

And if sonebody can answer that, it would

be alittle bit -- you would think that by waiting X
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nunber of weeks, whatever we're allowed, that we wl|
have enough data to help in that decision.

And secondly, is the current potenti al
vaccine strain avail able now and in enough yield that
it could be utilized?

CHAI RPERSON FERRIERI:  Well, the |IVR-108
that Dr. Levandowski nentioned has a noderate to high
yield. He may wish to address your question first,
and then anyone el se.

DR. LEVANDOWSKI :  Ckay. Well, | suppose
sone additional information that we m ght get, there
are other reassortants that are in the works, and
they're not to the point where anybody could talk
about them today, but it is sonmething that has been
| ooked at as a potential.

We have had f eedback from the
manuf acturers that is a little bit variable, and of
course, that is always true with new strains. \Wen
manuf acturers get them they need to have sone tine to
take a |look at the strain to know exactly how it's
going to perform

But we have had sone sort of unusual
events, | guess | would say, in working wth the
strain in the |aboratory that's sone variability up

and down in terns of HAyield. | don't know what that
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means. | don't know that it's not something that's
just an event that happened that day in the
| aborat ory.

But there has been sone di scussion about
how high yielding this particular strain is, and |
suspect that if we had one that were better, that were
a higher yielding strain, that the manufacturers m ght
want to use that, and experiences in the past are such
that it is possible for themto get a strain at a
|ater point if it is a very good, high yielding
strain, and be able to manufacture a vaccine.

Now, this put s them in a very

unconfortable position, of course, but | guess the
experience -- and | would say we had sone luck in this
| ast year -- is the experience that we had with the

HLN1 conponent of the vaccine |ast year with the N B-
39 reassortant, which was an extrenely good, high
yield strain.

Now, those are somewhat unusual, but there
is that possibility, and | think it's to the
manuf acturers' benefit to have a strain like that if
t hey can.

There nmay be sonme other coments that
others want to make, as well.

CHAI RPERSON FERRIERI:  Dr. Cox, woul d you
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address part of her other question though from an
epi dem ol ogi ¢ standpoint or sonme of these sequencing
data? \What nore would you like to do over the next
several weeks?

DR COX: Right. | think that as you've
seen from the data that were reported, influenza
season got off to a bit of a slow start in the U S
and certainly in Europe, and as usually happens, the
states begin to send in the strains that they' ve
isolated in Novenber and Decenber right after the
Chri stmas holidays, and we have sone 250 strains from
the United States that have arrived just in the past
coupl e of weeks, and we're pushing through the system
as rapidly as we possibly can and expect to have data
on a good nunber of during the next few weeks.

There also is sort of an intriguing
internediate that | really didn't point out when | was
goi ng through ny presentation, but there are a couple
of strains which are internediate between the Whan
and the Sidney viruses, and we'd |ike a chance to | ook
at sone of the strains from Japan, Hong Kong, and so
on, and nmake sure that that's not an energi ng group of
Vi ruses.

You know, fromny perspective, | feel that

we will have quite a bit of additional data that wll
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be generated over the next two and a half or three
weeks.

CHAlI RPERSON FERRI ERI :  And the Sidney-1like
viruses that you've sequenced, all are honol ogous in
that HA-1 domain; is that correct?

DR COX: They share sonme signature am no
acid changes. O course, there's sonme amno acid
het erogeneity anong them but they share the signature
changes, except for a couple of strains which only
share a portion of those signature changes.

CHAI RPERSON FERRI ERI:  Thank you.

Vell, with that information then, Carolyn,
how do you feel about the three options then for the
H3N2 strain?

DR. HALL: G ven the expert's view of
that, as | said, | would opt that we wait.

CHAl RPERSON FERRI ERI:  (Okay. W have that
on the table. Are there any divergent opinions from
t he panel nenbers regarding deferral then?

Dr. Couch

DR. COUCH: Vell, | think it's always
desirable to make the decision | ater because we al ways
tend to get forced to make it for what nost of us
think is alittle early, but in |ooking at this one,

| nmean, | think we all agree there needs to be a
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change. Some of wus have never been happy wth
Nanchang as an antigen. | don't know how nuch of that
is host and how nuch of it is the antigen, but, see,
t hey' ve al ways been sort of w npy responses conpared
to some of the ones we've seen for antigens in the
past .

Maybe Sidney won't be any better, but the
bot hersome thing about it is that this horse may
al ready be out and we're chasing drift after the fact,
so that you' d really like to have that herald wave, if
you can put your finger onit, for the next H3, and I
think that's what Nancy is suggesting.

But what happens to ny thinking is that if
you look at this tinme frame, if you identify, you
know, what | ooks like a herald wave in the next two to
three to four weeks, ook at the tine frame we' ve got.
To take a virus out of that, to characterize it, to
make a new seed, high growh, and to neet the
deadlines of the manufacturers seem to me to be
headi ng toward the highly unlikely.

So that | think the conpromse | was kind

of thinking about, and I mght try you on that one, is

that perhaps if we followthe tinme frane, | think it's
al ways desirable to have nore noney -- | mean nore
tinme.
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(Laughter.)

DR COUCH No question about that fornmer
one. You see what | had on ny m nd.

CHAI RPERSON FERRI ERI: W agree with al
of the above.

DR.  COUCH: | know John LaMontagne was
sitting over there, see.

(Laughter.)

DR COUCH That the Commttee coul d nmake
a tentative decision that doesn't require conference
call followup unless new data devel ops.

CHAI RPERSON FERRI ERI : | think that's a
very good suggestion if we could all live with that.
So that if new data energes, then fine, but otherw se
then we would go with the Sidney.

Shall we take a vote on that?

DR HALL: Could I just ask?

CHAI RPERSON FERRI ERI: Yes, Dr. Hall.

DR. HALL: Nancy, do you think there's
really -- I'"mconcerned fromwhat Dr. Couch said al so
that the A/Sidney may be a this year's virus and not
next year's virus because it's out of the barn, as he
says.

Is there a reasonable chance from your

experience that it will still be the predom nant virus
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considering that it has rapidly increased to what, 61

percent at this point?

DR COX: | sinply can't say. | think it
surprised us all in the rapidity wwth which it has
spread, but you know, | have the sane reservations

t hat perhaps next year it wouldn't be the predom nant
strain, and we need to | ook carefully and see if there
is sonething else, but of course, we do have a very
[imted anount of tine.

| think that in the past when we've really
had to pull out the stops and work together very hard
to get a high growh reassortant at the |ast nonent,
we've been able to do it. So if sonething does
energe, we'd have to discuss it in the conference cal
or the followup and try to cover whatever newy
enmerging virus we were able to see.

DR HALL: To phrase the question anot her
way, in your experience a virus that has been in the
current season at 60 or nore percent, is that still at
that | evel the next year?

DR. COX W have seen H3 variants
circulate two consecutive years. The Beijing 353/ 89,
for exanple, circulated in two consecutive years.

DR, HALL: At over 50 percent or so?

DR. COX: Yes, yes.
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CHAl RPERSON FERRIERI : Dr. Cox, refresh ny
menmory. We're always told watch what conmes out of
China, and so there are sonme new isolates you have
from China that you' re studying now, will be studying
soon, the H3N2 i sol ates.

DR COX: W haven't -- Sasha, correct ne
if I"'mwong -- we don't have a shipnent. | mean
often we do have a shipnent on the way or sonething.
| think our colleagues in China have been preoccupied
wi th H5NL surveill ance.

CHAI RPERSON FERRI ERI : Ckay. Vell, we
have on the -- sort of a --

DR COX: Excuse ne.

CHAlI RPERSON FERRI ERI:  Yeah, go ahead.

DR COX: Wat we do have in our hands and
on the way is a large nunber of viruses from Hong
Kong, which they have as a result of their enhanced
surveillance activities.

CHAlI RPERSON FERRI ERI : Ri ght . Vell, we
have on the table, Commttee nenbers, sort of an
i nf or mal noti on t hat we make a tentative
recommendation to adopt the Sidney strain, the 05/97,
pendi ng any new information that will then lead to a
conference call.

Are you confortabl e wth t hat
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recommendati on, Rol and?

DR LEVANDOABKI : | suppose we could live
with that.

(Laughter.)

DR, COUCH: Can the manufacturers live
with that?

CHAlI RPERSON FERRI ERI : Can t he
manuf acturers live with it? Well, | think that it's

a better option. W have nore information on this at
t he nonent than we have about sonme new strains com ng
down the pike that may suddenly be put on their table.

It's not the best, but we've had other
years where we've only -- last year | think -- was it
| ast year we stayed with two, adopted one new one?
The previous year we retained one and had two new
ones.

And so | think that this is not the worst
year, and this is a little bit better than two years
ago. So we'll take a formal vote on this notion then,
that we tentatively recommend the Sidney strain for
the H3N2 conponent of the vaccine. This is a mgjor
change now, unless new information energes wth
studies of strains that are comng in or under sone
study at the nonent, and al so based on what we think

of the yield of the reassortant.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

t hi s.

133

So we'll start again with Bob. Dr. Couch?
DR. COUCH.  H1?

CHAI RPERSON FERRIERI:  No. Yes or no on

DR. COUCH: Oh, this one. Yes.

CHAI RPERSON FERRI ERI : I'm afraid we do

have to take a vote.

DR. COUCH:  Yes.

CHAI RPERSON FERRIERI: Dr. d enents?
DR CLEMENTS- MANN:  Yes.

CHAI RPERSON FERRI ERI: Dr. Apicella.
DR API CELLA: Yes.

CHAI RPERSON FERRIERI: Dr. Hall?

DR HALL: Yes.

CHAI RPERSON FERRI ERI: Dr. Pol and?
DR POLAND: Yes.

CHAI RPERSON FERRI ERI: Dr. Edwards?
DR EDWARDS: Yes.

COW SSI ONER McCARTHY: Ms. Col e?
M5. COLE: Yes.

CHAI RPERSON FERRIERI: Dr. Estes?
DR ESTES: Yes.

CHAI RPERSON FERRI ERI :  Dr. Huang?
DR HUANG  Yes.

CHAI RPERSON FERRI ERI:  Dr. Snider?
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DR SNI DER:  Yes.

CHAl RPERSON FERRI ERI:  Dr. Karzon?

DR KARZON:  Yes.

CHAI RPERSON FERRI ERI: Dr. Ei ckhoff?

DR ElI CKHOFF:  Yes.

CHAlI RPERSON FERRI ERI:  Dr. Broone?

DR BROOME:  Yes.

CHAlI RPERSON FERRIERI:  And ny vote is yes,
as well.

So now we'll nove to the HIN1, and we've
heard data today about the two |ineages that are
present. The major one, that is, the Bayern 07-1ike
that is represented by the current conposition, the
Johannesburg 82 strain, which was new | ast year, and
we have the possibility of the nutant Beijing, the
262/ 95, the Hl del etion nutant.

So I'll entertain discussion on an option
that we preserve, change, or defer a decision

Bob, do you want to start?

DR COUCH | think this one's a deferral
for sure for nore data, and the question is: what's
the -- what | had on ny little table which | nmade out
is the old vaccines are not very good agai nst the new
del et i onal nmut ant, and under epi dem ol ogi c

significance the best | could do right now was
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possi bl y, but i f its worldw de epidemologic
significance and we had that nailed down, | don't
think there'd be any question that we had to have an

antigen that would adequately cover the new H1

strains.

That brings us back to the question that
we have had before with B/Victoria. |If that's a risk
and an uncertain risk, should we give any

consideration to two Hl strains, Bayern and adding
this new one? And while | think that can be
di scussed, you already know that the manufacturers
strongly di scourage that thing, that sort of addition.

So | would think that we ought to be on
very strong grounds before we propose that, and we're
not on such strong grounds right nowin ny view

So |I think this is a straightforward
deferral for nore data, primarily epidem ologic
significance of the strains.

CHAI RPERSON FERRI ERI: O her?

DR. COUCH. The Bayern | ooks quite good
for those strains.

CHAI RPERSON FERRIERI: Right. Any other
di vergent opinions fromthe panel, fromthe Advisory
Comm ttee or tenmporary voting nmenbers?

Is there a concurrence? And then we wll
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take a formal vote. |s there a general concurrence?

(No response.)

CHAI RPERSON FERRI ERI : So we'll start
taking the vote starting at this end of the table,
starting with Dr. G aire Broone so that the vote is --

DR.  COUCH: Wiy don't you push them a
little bit first and see if anybody else wants to
comment, including our nonvoting nenbers on that one?

CHAl RPERSON FERRIERI: Great. What do you
think of this decision before we vote on it? Dr.
Ki | bourne, what do you think about our deferring a
deci sion on that one?

DR. KILBOURNE: Good deci si on.

(Laughter.)

CHAl RPERSON FERRIERI:  You'll still get a
| unch break even if you do --

(Laughter.)

CHAI RPERSON FERRI ERI : -- even if you
di sagree with us.

Dr. Webster, how do you feel about this?

DR. WEBSTER: | concur.

CHAI RPERSON FERRI ERI : Ckay. John
LaMont agne?

DR. LaMONTAGNE: And |

CHAl RPERSON FERRIERI: (Ckay. That sounds
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good.

Dr. Brei man?

(No response.)

CHAl RPERSON FERRIERI: Ckay. W'll start
voting then formally with Dr. Broone at this end and
cone around countercl ockwi se. The notion is deferral
on the HLNIL.

DR BROOVE: Well, | agree with deferral,
sitting here trying to look at the studies of
experinmental vaccine which seemto ne to be sort of
critical to this decision, as well as information
about what strains are circulating in the nost up to
the m nute information.

So | nean the easy thing to say is just
defer, but | think we should maybe | ook very quickly
at what you <can or can't <conclude from the
experinmental vacci ne.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Eickhoff?

DR, El CKHOFF: | agree with deferral
pendi ng further information.

CHAl RPERSON FERRI ERI:  Dr. Karzon?

DR. KARZON: | agree wth deferral

CHAI RPERSON FERRIERI: Dr. Snider?

DR SNIDER: | agree.
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CHAI RPERSON FERRI ERI :  Dr. Huang?

DR HUANG  Yes.

CHAI RPERSON FERRIERI: Dr. Estes?

DR ESTES: Yes.

CHAI RPERSON FERRI ERI: Ms. Col e?

M5. COLE: Yes.

CHAI RPERSON FERRI ERI: Dr. Edwards.
DR EDWARDS: Yes.

CHAI RPERSON FERRI ERI: Dr. Pol and?
DR POLAND: Yes.

CHAI RPERSON FERRIERI: Dr. Hall?

DR HALL: Yes.

CHAI RPERSON FERRIERI: Dr. Apicella?
DR API CELLA: Yes.

CHAI RPERSON FERRIERI:  And Dr. C enents?
DR CLEMENTS- MANN:  Yes.

CHAI RPERSON FERRI ERI:  And Dr. Couch?
DR. COUCH  Couch.

CHAl RPERSON FERRIERI:  Yes, | do know who

DR. COUCH: Yes.

CHAI RPERSON FERRI ERI:  Thank you, and ny

vote is yes al so.

| f anyone would like to add to what we've

just said before we break for lunch. Any response
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from Dr. Levandowski or anyone else who wants to
attach some caution on our decision nmaking today and
the time frame we're | ooking at?

|s there anything you would |ike to add,
Rol and?

DR. LEVANDOABKI: | don't think there is
anything I would like to add. | think that everyone
has spoken, including the manufacturers, and | think
the Committee are listening and assessing very
carefully all of the information that's comng in and
doi ng the best possible to give guidance. So | think
that's what we are |l ooking for, and that's what we're
going to get.

CHAI RPERSON FERRI ERI:  Thank you.

| would propose we break for lunch and
return at 1:15, and then we have the afternoon on
avian flu.

(Wher eupon, at 12:02 p.m, the neeting was
recessed for lunch, to reconvene at 1:15 p.m, the

sane day.)
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AFTERNOON SESS| ON

(1:23 p.m)
CHAlI RPERSON FERRI ERI : Good afternoon
everyone. We'll begin the open session now, if you

could all take a seat, please. W have a very busy
aft ernoon ahead.

We've all had a nice, leisurely tinme for
l unch. So everyone should be in a good nood, tunm es
full.

This is the open session on the update on
i nfluenza A H5NL subtype viruses, and everyone at the
table is the sanme, except | thought we had sitting at
the table then Dr. Wod and Dr. Fukuda

Fine. Gkay. Dr. Roland Levandowski wil|
begin wth the introduction of the subject.

DR. LEVANDOWEKI :  Thank you, again, and
wel cone, everybody, back from | unch

This afternoon we're going to hear
information on the current situation regarding the
H5N1 i nfluenza viruses that were first identified to
infect man in Hong Kong during 1997.

A great deal of data have been accunul at ed
in what's really a relatively short period of tine,
and 1'd like to acknow edge, in particular, the really

heroic efforts of our colleagues from the CDC in
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putting a lot of information together.

W're really glad that they' re here today,
and sonme of them have only cone back into the country
within the last day or so. So | really do want to
thank them greatly for being here.

Several of themare going to provide sone
of the latest data on the characterization of the H5NL
strains and also on the scope and the nature of the
threat that's posed by the H5N1 influenza viruses.
This appearance of HS5N1 viruses in man has cone as
what 1'Ill call an expected surprise, and it reflects
the great versatility of influenza viruses and their
ability to cross the species barrier.

When such an event occurs, of course, we
all think the potential for rapid spread of influenza
viruses and the devel opnent of a pandem c exists, and
just a brief remnder. The pandem cs of 1957 and 1968
are known to have resulted fromreassortnent in nature
of an avian influenza virus with the influenza A
virus, which was then current in people.

In each of those instances there was
substantial norbidity and nortality in all segments of
t he popul ation, and although that was not really to
the sanme extent as the pandem c of 1918, which was

caused by a virus which now is thought to have been
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derived from an avian strain, that possibly was
transmtted through swine as an internedi ate host
wi t hout an intervening reassorting event.

Preparation for the next appearance of an
influenza virus wth the potential for causing
pandem c i nfluenza has been the subject of a |lot of
ongoing discussions in the United States and
el sewher e. On several occasions in the past few
years, the status of devel opnent for planning for a
pandem ¢ has been brought to the attention of this
Commttee, and that's in particular since this
Committee has a key role to play in the selection of
i nfluence virus vaccine strains, and also in providing
gui dance on new vacci ne products.

One of the primary assunptions of planning
has been -- and this was nentioned this norning --
that currently licensed influenza virus vaccines wl |
play a major part in any response strategy to either
blunt or to prevent the inpact of a pandem c.

| would like to rem nd you that there were
extensive and conprehensive clinical studies done
during 1976 and 1977 upon the reappearance of HILINL
strains in human popul ations, and that's really the
basis for the fornmulation of current vaccines and al so

the basis for the things that we're doi ng these days.
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Those particular clinical trials, which
have all been published, establish a nunber of key
paranmeters of immnogenicity and reactogenicity of
inactivated influenza virus vaccines, and that
includes the relation of imunogenicity to the vaccine
dose, utility of the nmethod that we call single radial
i mmunodi f fusion, which is used for neasuring potency
of vaccines and also the direct correlation of SRID
as I'1l call it in acronym form its direct
correlation with i munogenicity; in addition, the need
for two doses of vaccine for imunol ogically naive
popul ations, and the frequency and severity of
i medi ate type adverse events were all fairly well
defined by those clinical trials.

The coordinated effort during those
clinical trials of Public Health Service agencies
including NIH, CDC, and FDA, resulted in the
est abl i shnment of the process that we're using today to
prepare for the new influenza vacci nes for next year.

Those efforts also resulted in the first
versions of pandemc plans by the Public Health
Service initially in the late 1970s, and then wth
|ater revisions in the m d-1980s.

W're fortunate that several of the

scientists and physicians who were involved in those
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efforts are with us today, and they will be able to
provide us with sone perspective, |'msure.

As we nentioned earlier this norning, the
trivalent inactivated influenza virus vaccines
produced for the United States are nmade at
approximately 80 mllion doses per year currently. |If
you extrapolate from that capacity a nonoval ent
vacci ne that contained 15 m crograns per dose, could
be manufactured in sufficient quantity to produce what
woul d amount to be around 300 mllion doses of
vacci ne.

But as we also heard this norning, and
"Il reiterate now, the reality is that there's a
finite capacity and a finite tinme for production of
vacci nes, and careful choices between conponents wl|
probably be necessary because ot her viruses, such as
H3N2 and HLN1 subtypes of influenza A, as well as the
multiple lineages of influenza B are continuing to
circulate in man and do not really show signs of
| eavi ng.

In addition, the assunptions on the
potential for vaccine production depend directly on
the ability to obtain a virus strain that replicates
the high titer in eggs and goes through the production

process W th l[imted | oss of i mmunogeni ¢
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hemaggl uti ni n.

For this purpose reassortants are produced
regularly using the A/Puerto Rico 834 strain, or as
it's known to nost people, PR-8, as the high growth,
egg adapted donor. There are over 25 years of
experience producing inactivated influenza virus
vaccines with these kinds of reassortants, but there's
really not very nmuch or no experience with that sort
of production using other reassorting substrates.

Therefore, a substantial effort in many
| aboratories, including our own, 1is directed to
pr oduci ng reassort ant Vi ruses to support a
maxi m zation of current vaccine production capacity.

So having said that, and in anticipation
of the presentations that we're going to hear, 1'd
like to pose to the Commttee two questions, and |'1|
just put those up here.

These questions are in the formof really
stinmulating discussion by the Conmttee. The first
one is: pl ease comment on the need for inmmediate
production of H5N1 vaccines for general use and al so
in developnmental clinical trials. Probably a typo
her e.

And the second one is: please comment on

the nature and scope of the clinical trials that would
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be needed to support |icensing of H5NL vacci nes.

|'d say we're very fortunate to have the
peopl e that we have gathered here today, and | want to
thank them all again for being here since alnost
everybody who's going to speak is critically -- |1
shouldn't say "alnpbst" -- everybody who's going to
speak is critically and actively engaged in the
current efforts that surround the H5NL influenza
Vi ruses.

So to begin, Dr. Keiji Fukuda of the CDC
wi | pr esent a summary of the epidem ol ogic
i nvestigations which have been ongoing since |ate 1997
i n Hong Kong.

DR. FUKUDA: I'"'m going to start the
session off going over two investigations which have
been done. The first one was done in August of 1997,
and the second one really is sort of ongoing right
now, and I1'll be focusing ny comments on the field
i nvestigation part.

But before | start | really want to
enphasi ze, and | can't overenphasize this part, that
any type of investigation like this really draws upon
necessarily a nunber of different organi zations and a
huge nunber of individuals, and anongst all of these

organi zations | really want to highlight the role of
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t he Hong Kong Departnent of Health. They have done an
absolutely heroic job in getting the work done which
needs to be done, and | think that's sonething that
this group should take away with.

| nfl uenza A H5NL1 viruses have usual | y been
found in avian species, and prior to 1997 they have
not been known to cause di sease in humans.

In May of 1997, a three year old boy, a
resi dent of Hong Kong, devel oped fever, sore throat,
and cough, and he was diagnosed on an out-patient
basis as having pharyngitis and was treated both with
antibiotics and aspirin.

On day six of his 1illness, he was
hospitalized both for continuing high fever and al so
because the admtting physician just felt that
sonet hi ng was wong, although she couldn't quite put
her finger on what it was.

H s respiratory illness rapidly
progressed, and by day ten he was intubated, and after
i ntubation, a tracheal aspirate speci nmen was obt ai ned,
and a few days later the child died, and his cause of
death was respiratory failure, secondary to ARDS

In addition, he had sonme conplicating
conplications. Reye's Syndrone was one, and on the

ventilator he had nulti-organ failure.
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On the day that he died, he had an
influenza A virus isolated at the departnent which
coul d not be subtyped by existing WHO reagents.

That isolate in August was identified to
be influenza A H6N1. The initial work was done at the
Nati onal Influenza Center in Rotterdam and it was
confirmed a few days |later at CDC. A few days after
that, the Hong Kong Departnent of health invited CDC
to assist in an investigation.

| won't go into too much detail on that
investigation since it's already been discussed, but
let me go over sone of the key questions and the
answers that we cane away with at that tine.

The first question was whether the virus
showed any signs of reassortnent, and work done by
Sasha and others indicated that all the genes were
avi an.

The second question, and probably the
| eading hypothesis at the tinme, was whether the
i solate was a | aboratory contam nant, and agai n, based
on sonme very strong epidemologic and |aboratory
evi dence, we qui ckly becane convinced that, no, it was
not a contam nate, but was a true infection

The next question was whether the virus

was related to the child' s illness or perhaps sinply
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was in the child's throat for other reasons, and we

qui ckly became convinced that it was the |ikely cause

of the child s illness. The clinical course was
consistent with viral pneunonia. The virus was
identified in respiratory cells based on

i mmunof | uor escent anti body assays, and ot her pat hogens
wer e sought, but none were found.

Now, the source of the virus appeared to
be infected poultry in Hong Kong. Just prior to the
child s becomng ill, three outbreaks of influenza A
H5N1 had been identified in chicken farns in Hong
Kong, in the New Territory area. These out breaks
occurred toward the end of March up to the begi nning
of May, again, just before the time the child becane
il

And work done by Rob Wbster's | ab and at
CDC showed that the isolates fromthe first chicken
out break and fromthe child were virtually identical.

However, it was unclear how the child
becane infected. We believe that he was probably
directly exposed to infected poultry feces through
some exposure, but we could not detect what the
exposure was.

Now, one of the first things that was done

was to |l ook for additional cases, and so all of the
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hospitals in the area were alerted, and surveillance
was i ncreased, but no other active cases of disease
were identified at that tine.

As part of the study approxi mately 2,000
bl ood sanples were collected, and these canme from
several different groups. The first group were people
who had cl ose contact with the case, and this included
famly nmenbers, health care workers, classmates, and
so on, laboratory workers at the Agricultural
Departnent and at the hospitals and at the virol ogy
| aboratory who worked with the virus, poultry workers
both on farnms and retail stalls, and then from a
number of so-called controls. These were healthy
adul t bl ood donors, health children in vaccine trials,
and so on.

And | won't go over those results as part
of the second investigation because that's when they
becanme available, and so the real question at that
time was: what was the virus' pandem c potential ?

And at the end of that investigation in
Septenber, we thought that the pandem c potential at
that time was relatively low and that this appeared to
be an unusual infection that occurred for reasons we
di dn't under st and.

However, being mndful that this was a new
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virus appearing in the human, surveillance was
i ncreased both in Hong Kong, but also in south China
in the cities of Shenzhen, Guangzhou, and also in
Guangdong Province, and then the devel opnent of
serol ogi ¢ assays was begun at CDC, and Jackie Katz's
group started working on mcroneutralization assays
and ELI SA and a Western Bl ot.

Things were pretty quite except for in the
| aboratory for the next several weeks, and then on
Novenber 25th, the Hong Kong Departnment of Health
notified CDC that a second case had been detected.
This case occurred in a two year old boy who had an
underlying ventricul ar septal defect.

On Novenber 6th, he presented with an
upper respiratory illness, and he was admtted to a
hospital on the 7th, and two days later he was
di scharged doing relatively well.

As part of his adm ssion work-up, a nasal
pharyngeal swab was taken which grew out to A H5NI.
On Novenber 27th, CDC was invited by the Departnent of
Health for a second investigation.

Now, when we got on the airplane, we knew
of that one case. Wen we got off of the airplane, we
were greeted with the news that there had been two

addi ti onal cases.
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Now, the main public health question at
the start of the investigation, and the one which
remains now, is whether the new cases indicate an
i ncreased |ikelihood of an Ho5N1 pandem c.

In order to answer that question, we broke
it down into questions which could be answered perhaps
alittle bit nore easily, and the first one was: 1is
t here evi dence of I ncreasi ng human-t o- human
transm ssi on?

Two, were the viruses being transmtted
nore efficiently than before?

And, three, did they show any evi dence of
cunmul ative genetic changes or perhaps reassortnent?

So to conduct this investigation the usual
sorts of things were done. A nunber of people were
interviewed, including cases whenever we could.
Medi cal records were reviewed, and a nunber of
different sites were visited.

In terns of analytic studies, several
cohort studies were conducted basically | ooking at
peopl e who were exposed to or potentially exposed to
virus and conpared with people who were not, and then
a case control study was instituted.

In addition, a group | ed by Ken Shortridge

and Rob Webster, with the assistance of the Departnent
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of Agriculture and Fisheries, conducted a nunber of
animal studies, and | think that Rob wll be
di scussing these |ater on.

Now, in the cohort studies, we were very
focused on one question. 1Is there evidence of human-
t o- human transm ssi on?

And in answering that question, the nmajor
confounder or the thing that we had to take into
account was whether the degree to which people could
have been exposed to poultry, and so we conducted
approximately ten different cohort studies, and these
revolved around -- well, famly nenbers were just
tested as a matter of course, but the formal cohort
studi es revol ved around health care workers who took
care of the people when they were both sick and
i nfectious. There were two school -based cohorts
There was a cohort based on co-workers, and then there
was one of the cases had actually traveled with a
group of people to another country, and so we studied
that group as a cohort.

And then finally, there were a |arge
nunber of people who were exposed to poultry that we
al so studi ed. These were retail stall workers who
handl e chicken on a daily basis, and then the second

group were the personnel involved in the large culling
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oper ati ons of chicken.

Now, in the case control study, we focused
primarily on defining other risk factors, and
primarily factors associated with poultry. Now, there
were two major difficulties wwth this study. As in
any case control study, selecting controls is really
the heart of the study, and in this instance we
selected two to four controls per case, and they were
relatively randomy selected, and if anyone wants nore
details, | can go into that |ater.

They were al so age, sex, and nei ghbor hood
matched to the cases, and one blood specinen was
coll ected fromeach control

Now, the real difficulty of this study was
that nost of the interviews were conducted wth
surrogates, and that's because nost of the cases were
either children or they had died or they were
i ntubated at the tine.

So bet ween Novenber 6th and Decenber 28th
there were 17 additional cases of H5N1 related
di sease. Si xteen of these cases were confirned by
culture, and one was serologically confirned. The
ages of the cases ranged fromone to 60 years, and
they were approxi mately evenly divided between nmal es

and fennl es.
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Now, this slide here shows you a breakdown
of cases by age group, and you can see that the first
bar is the group one to four years of age, and you can
see, by and |l arge, these are relatively young people
t hat becanme synptomatic fromthis infection

Now, this slide here represents the
epicurve of these cases, and it's a little bit
different than the one, | think, in your handouts, but
basically the sane, and what it shows is that there
were a few cases in Novenber, and then the majority of
cases really began taking off in Decenber.

And you can also see fromthat |ine that
on Decenber 29th is when the Ilarge operations
basically to kill all of the chickens in Hong Kong
t ook place, and you can see that no additional cases
occurred after that operation.

Now, | don't know how well you can see
this, but the cases were spread out relatively all
over the Hong Kong area. Hong Kong itself is an
island, and then to the north is the Kow oon area, and
both of those are highly, very densely popul ated urban
areas, and then further to the north is the New
Territory's part of Hong Kong, and you can see that up
around here, this is the Yang He Lang area of the New

Territories, and this is where about 90 percent of the
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domestic poultry farnms are |located. And so, again,
you can see that the cases are spread throughout the
entire area.

Now, of those 17, of those cases that
appear ed, ei ght peopl e required mechani cal
ventilation, and of those people that were put on a
mechani cal ventilator, six of themdied. One person
still remains intubated, and they may have suffered a
fair anmount of neurol ogi c danmage, and then one person,
a 19 year old woman has been successful |y extubated,
and she should do well.

Now, one of the striking things about the
case fatalities is when you sinply eyeball the cases,
you can see that they're really concentrated anong
young adults, and so in this graph here what we have
are the people who are over 18 years of age, and you
can see that of the people 18 years or ol der, six of
themdied. So six out of seven people who are over 18
who becane infected and who becane a case died. So
about 88 percent of those people died as opposed to
peopl e under 18 years of age. Two out of 11 died, and
that was very striking to us.

Now, again, during the mddle of the
current investigation is when the serology results

surrounding the first case becane available to us, and
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basically you can see that in this first group over
here, the case contacts, that none of four famly
menbers were seropositive, and these tests were based
on the mcroneutralization assay, whereas about two
percent of health care workers, |ess than one percent
of classmates, and two percent of neighbors showed
evi dence of being infected by H5NL

Al so, anong the | aboratory workers we know
of one person who was seropositive and who al so was
synpt omati c.

These nunbers stand in contrast to the
poul try workers where you can see that five out of 29,
about 17 percent of them were seropositive for H5N1
again, in contrast to zero out of 18 swi ne workers and
none out of the 419 controls.

So in ternms of the <cohort studies
currently, we collected al nost 2,900 questionnaires
total and about 3, 300 bl ood sanples, and currently the
serology are being run on these. W do not have
results from those studies yet. W hope to have
results on nost of the cohort studies in about two
weeks' tine.

The sane for the case control study. W
were able to study 15 cases and enroll 41 controls,

and again, we expect to have results in about two
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weeks' tine.

So | think at this point in ternms of the
field investigations, it's too wearly to draw
concl usi ons. However, we can nmake a nunber of
observations, and the first one, and the one which
everyone here really ought to take honme, is to
renenber that there is a six nonth period between the
first case and the second case. There is really a
| ong, quiet period in which no additional cases were
det ect ed.

The second observation is that the age
di stribution of people who becane ill fromthis is
qui te unusual for influenza. The cases that we saw
that were all hospitalized, except for one out-patient
case, occurred predomnantly in children and in young
adul ts.

Again, the nortality pattern, at |east
anong the disease cases, was unusual in that the
overall nortality was strikingly high, and again, we
saw that nortality was concentrated anbng young
adul ts.

Now, based both on field evidence and
| aboratory evidence, there appears to be a quite close
link between avian and human infections. Qut in the

field w saw that there was the occurrence of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

159

cont enpor aneous di sease in poultry and in humans. The
nmol ecul ar evidence from the |aboratory studies
indicates that, again, there is close relationship
bet ween the ani mal viruses and the human viruses.

And then the serologic studies fromthe
first investigation suggest that people who are
exposed to poultry were the group that by far was the
nost |likely to be seropositive for H5NL

And then finally, we see that there has
been no additional cases after the culling operation,
and so perhaps there was sone effect there.

Now, in terns of transm ssion, at present
it appears to be primarily frompoultry to human, and
it also appears to be relatively inefficient at this
time, and we say that in part because we are dealing
with 18 cases as opposed to hundreds or thousands of
cases, as is typical wth influenza.

However, in pointing this out, we also
have to remenber that the second appearance of this
virus was associated with a cluster of cases as
opposed to anot her single case, and al so the data that
we have now, even though it suggests that poultry-to-
human transm ssion may be the predom nant node of
transm ssi on, i ndi cat es t hat human-t o- human

transm ssion clearly is possible and is probably
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likely in a few of the cases that we know about.

Hopeful |y, the data which wll be
available within the next few weeks w il shed further
[ight on this.

And then the last point is that the
current studies may clarify these points. They may
not clarify these points, but one thing that they wll
do is help to establish sone baseline data so that if
additional cases appear in the future, we'll really be
able to get a better sense of whether the kinetics of
the transm ssion are changi ng nore quickly.

Sol think that | will stop at this point.
| don't know if there are any questions at this point
or if you want to just go on to the next talk.

DR. LEVANDOWSKI :  Dr. Hall?

DR, HALL: Yes. | just noted that at
| east in the 18th case there that there was isolate
still available after 12 days or so of illness. Has
this been a characteristic also, that they seem to
shed this virus for a |l onger period than what woul d be
expected for a 34 year old woman?

DR.  FUKUDA: Yeah. Case 18 is a very
confusing case in many different ways. | think that
t here was anot her case in which we know that virus was

shed for ten days, and so | think that -- and that
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happened in a child, and so that gives sone indication
of how | ong these viruses may be shed.

Case 18 was a 34 year old worman who had an
underlying history of lupus and quite severe | upus.
She had been treated for nephritis in the past, and at
the time she becane ill, she was not on any
i mmunosuppr essi ve drugs, although she had been on both
steroids and azathioprine in the past.

She lived by herself, and she didn't have
any famly nenbers, and she cane in paraplegic for
uncl ear reasons, and she also had | arge decubiti on
her body, and soneone had sort of nysteriously
t el ephoned the hospital that this person was sick, and
apparently she had been in bed for about ten days, but
there were no famly nenbers, and there was no ot her
person to speak to to corroborate any history, and so
it was very unclear when she becane synptonmatic.

If she was infected, it either had to have
happened at hone in sonme way that we don't understand
or it had to be a nosocomal infection, and so this is
part of the investigation which is still ongoing, to
try to find out whether there is any possibility that
she could have been infected in the hospital by
anot her person that we don't know of at this tine.

G herwi se we were not able to gain access
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i nto her house because there were no famly nmenbers to
get permssion for that, and so she w Il probably
remain quite enignmatic as to what really happened and
whet her she really was a case or not, although she
clearly had a lot of respiratory di sease, but again,
the respiratory di sease was conplicated by congestive
heart failure.

CHAI RPERSON FERRI ERI : Dr. Cenents and
then Dr. Edwards.

DR, CLEMENTS- MANN: | was just thinking
that wth this kind of virus that adults and children
woul d be probably the sane in their shedding pattern
and that they wouldn't have prior inmunologic
background to be able to control the wvirus
replication.

Sonetinmes in children they shed for, you
know, for two weeks or so.

CHAI RPERSON FERRI ERI:  Dr. Edwar ds.

DR. EDWARDS: The association of the
pneunoni a presumably from the influenza and Reye's
Syndrone is quite different than what one generally
sees wWth Reye's Syndrome where it conmes after an
event of an influenza illness that has clearly been
finished and is not ongoing. What evi dence do you

have fromthe liver involvenent whether was it fatty
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infiltration which was conpatible with Reye's or is
there evidence to suggest that this virus may not be
restricted sinply to the lungs, but may indeed have
grown and caused cytopathic changes in the liver that

are distinct from Reye's Syndrone?

DR.  FUKUDA: Sure. Those are good
guesti ons.

| think that in reviewing his nedical
records, it was really clear to ne that his

predom nant pat hol ogy surrounded his viral pneunonia
and his inability to ventilate or to oxygenate, but in
terms of the Reye's Syndrome, he was noted to have
sone central nervous system changes. His personality
was different than it normally was in the energency
room and this had just been noted, and he gradually
became sonmewhat |ethargic during the course of his
i1l ness before becom ng intubated.

There wer e bi opsy speci nens avai |l abl e both
fromliver and fromkidney, and there were vacuol at ed
changes on the liver biopsy, and there were simlar
changes on his renal biopsy, again, consistent but not
pat hopneunoni ¢ of Reye's Syndrone.

And so | think that it would be a
secondary diagnosis, but it did seemto have occurred

early in the course of his illness.
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CHAI RPERSON FERRI ERI : | asked this
question the last tinme we tal ked about avian flu here,
about the pathology in the chickens, and |I didn't feel
| got a straight answer about that, the Iiver
i nvol venent in particular.

Are there pathologic changes in the
chickens who are infected with it or are they
asynptonmati c?

DR. FUKUDA: Well, Dr. Webster would be
the preem nent person to speak on this, but this virus
is highly pathogenic for chickens, and when you do an
autopsy on the chickens, vyou see evidence of
wi despread henorrhaging and necrosis in many if not
nost organ systens.

CHAI RPERSON FERRI ERI :  Yes, Dr. Karzon

DR KARZON: Was there opportunity to | ook
for virema or virus in visceral organs?

DR.  FUKUDA: Dr. Sharif Zaki has sone
speci mens, biopsy and autopsy specinens, at CDC and
hopeful Iy additional ones will be comng, and | think
that he has done sone staining studies |ooking for
antigen and also wll be doing additional ones and
probably sone in situ studies, and so we don't have
evi dence right now of antigen in other organs, but

that's sonmething that wll be sought.
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DR. KARZON: Anongst other things, | was
t hi nki ng about the possibility of whether or not the
H5 required exogenous protease for splitting the
hemaggl uti ni n.

DR FUKUDA: Boy, | wouldn't be the right
person to ask about that. | think Nancy maybe woul d
be able to.

CHAl RPERSON FERRIERI:  Dr. Cox or \Webster
or Dr. Kil bourne?

DR. WEBSTER: Al of these viruses wth
the series of basic amno acids at the cleavage site
in the hemagglutinin are cleaved by the furin series
of enzymes that are found in chickens and are
ubi quitous, and it's one of the properties of these
viruses, and in hunan. "1l deal nore with that
| ater.

CHAI RPERSON FERRI ERI:  Thank you.

O her questions from the panel? Dr .
Couch?

DR COUCH  Maybe a question for Rob, but
maybe Keiji knows. Were there further outbreaks
recognized in the chicken farns between My and
Novenber? | know the virus was there. | think Rob's
going to tell wus, but were there further outbreaks

recogni zed?
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DR. FUKUDA: Well, there were additional
chi ckens that were known to be infected, and | think
Rob wi Il probably discuss this in nore detail, but,
yes, there were a nunber of other chickens that were
i dentified.

CHAI RPERSON FERRI ERI:  Yes, Ms. Col e.

M5. COLE: Have any of the wld bird
popul ati ons been | ooked at at all? Because | know,
you know, that the -- nmy understanding is influenza
can be spread even fromfeathers on infected birds.

DR. FUKUDA: Right. | think Rob will be
di scussing that, and I'll | eave that.

M5. COLE: Ckay.

CHAI RPERSON FERRI ERI: Ot hers? Yes, Dr.
Hal | .

DR, HALL: Has there been previous
outbreaks identified in the poultry farns of this
particul ar virus, the sanme virus?

DR FUKUDA: Not that | know of. | think
that before the March to May outbreaks, | don't know
that it had ever been identified in Hong Kong poultry
bef ore.

DR.  COUCH: well, | had one other
guestion, and maybe Rob wants that one as well.

No out br eaks recogni zed was nmy
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under st andi ng, but does Ken Shortridge know that the
chi ckens in Hong Kong were actually free of avirul ent
H5? Was that known, preceding the first outbreak?

DR WEBSTER Preceding the first outbreak
there was no evidence in Hong Kong.

DR. COUCH: No evidence of H5, and the
test --

DR WEBSTER But unfortunately an
i nportant point that |I'm going to nake and repeat,

there was no surveillance done in this part of the

wor | d.
DR. COUCH. That was ny next question.
DR. VWEBSTER: How woul d anyone know?
DR. COUCH So we don't really know for
sure.

MR WEBSTER  Either for nonpat hogenic or
pat hogenic. So that's the problem W weren't doing
the surveillance. There were irrelevant viruses, and
so we're left with nothing to work on.

CHAI RPERSON FERRI ERI : Rol and, will you
proceed then with the progranf

DR. LEVANDOABKI :  Ckay, sure. If there
are no other questions or, | guess, questions could
cone up later that Dr. Fukuda would need to respond

to, we'll nmove on, and Dr. Klinov fromthe CODC will be
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speaki ng about t he antigenic and nmol ecul ar
characterization of the H5NL

DR, KLIMOV: And I'mgoing to start with
antigenic analysis of the strains isolated from
humans, and totally we have in the lab right now 15
Vi ruses. Virus nunber 16 is in progress, and this
tabl e presents the hemagglutination inhibition test
data for all 15 viruses | nentioned before, and this
is one particular test, the data fromone particul ar
t est.

And fromthis table you can see, first of
all, that H3 viruses -- | mean H5N1 viruses coul d be
clearly distinguished fromthe HL or H3 viruses using
the sheep antisera conpared against H5 virus A/ South
Africa, and | should tell that this serum was
devel oped, produced by Dr. Wbster's group, and it's,
you know, extrenely wuseful in whole story of
i nvestigation of H5 viruses appeared in Hong Kong.

Secondly, you see that we used two ferret
antisera prepared to the very first virus isolated in
Hong Kong fromthe child, Hong Kong 156, and al so we
had another ferret antiserum prepared agai nst anot her
virus called Hong Kong 483, and both sera, you know,
produced titers like 160 in this test.

As the second observation -- | nean the
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next observation we can make fromthis test is that it
| ooks |like we have two antigenic groups of viruses
circul ating anong humans, and this is especially clear
fromthe conparison of the inhibition data using the
Hong Kong 156 serum

You can see that this group of viruses
i ncluding, you know, we could call this group of
viruses Hong Kong 156-1ike viruses. They have titers
i ndi stinguishable from the honologous titer, but
another group of viruses have fourfold or higher
decrease in titers, and we could call this group G oup
2 or group of Hong Kong 483-1ike viruses.

Next slide, please.

Here summary  of data obtained by
sequenci ng. This is phyllogenetic tree for H5
hemaggl utinins, HA-1 domain, major antigenic domain of
hemaggl utinin, and the Hong Kong viruses are in color
in this overhead.

First of all, we can see that all Hong
Kong viruses belong to so-called Eurasian group of
avian viruses, but not to the so-called North American
group of avian viruses.

Second conclusion from this picture is
that the closest relative to the Hong Kong viruses is

the H5NL virus isolated from goose in 1996, a year
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ago, in Guangdong Province of China.

This genetic data al so supports the idea
that there are two genetic groups of viruses
circulated in Hong Kong. This is Goup 1, the Hong
Kong 156-1ike viruses, and the second group is Hong
Kong 483-1i ke viruses.

Al so, inportant to notice that each of
t hese groups have genetically close chicken viruses
within the group, and this data cane from Dr.
Webster's group, and agai n, you know, t he
col |l aboration with Dr. Webster's group is extrenely
inportant for understanding what the relationships
bet ween avi an and human viruses.

Second group al so has representatives of
chi cken viruses which are extrenely genetically close
to the human viruses.

| should nention that those groups, G oup
1 and Goup 2, have mpjor difference in terns of
gl ycosylation sites. Goup 1 does not have a
gl ycosylation site at the position 156 of the
hemaggl utinin, while the representatives of G oup
Second have this glycosylation site at this position.

Next, pl ease.

This chart just shows that representatives

of both genetic antigenic groups circulated
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si mul t aneously after Novenmber of 1997, and actually
evenly caused the fatal cases. Three fatal cases were
caused by representatives of Goup 1 and three fatal
cases were caused by representative of Goup 2 of the
human i nfl uenza viruses.

One essential feature, characteristics of
t he hemaggl utinins of all these viruses is that all of
them all 15 at |east we were able to anal yze, have
multiple basic amno acids at the cleavage site
between the HA-1 and HA-2 domai ns of henmaggl utinin,
and this feature is associated with highly pathogenic
H5 avi an viruses.

And the group in Athens in the South
Poul try Laboratory of FDA, and M chael Perdue is here,
has shown that, indeed, all those viruses isolated
from humans are hi ghly pathogenic for chickens.

As to the neuram ni dase, at this nonment we
have eight viruses sequenced, neuramnm ni dase general
sequence for eight viruses as related in Hong Kong,
and you can see that all the viruses are pretty cl ose
to each other, from one to a few nucleotide
di fferences between the viruses.

Al so you can notice that the neuram ni dase
of the goose Guangdong virus is not as close to this

group as in the case of the Cheng Xi oweni an (phoneti c)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

172

gene. Unfortunately not too many neuram nidase
sequences are published, but | repeat all the human
cases are very simlar in this gene.

All the viruses have 19 amno acid
deletion in the stalk region of the neuram ni dase, and
this situation wasn't known before the human viruses
in Hong Kong and chicken viruses in Hong Kong.

Just to summarize, you know, genetic
analysis of internal genes, and Keiji already
mentioned this, | should notice that all human viruses
contain all eight avian-like RNA segnents in their
genus. In other words, all the viruses are pretty
simlar in all genes to the chicken viruses of H5NL
subt ype.

Also, there is a very close honol ogy
between all the viruses we were able to sequence, and
here is the data for nine viruses for internal genes.
Four viruses were sequenced conpletely in interna
genes -- | nmean including Hong Kong 156. This is
conparison of all other viruses wth Hong Kong 156
and for six viruses this conparison is done based on
parti al sequence dat a.

And you can see that there is extrenely
hi gh honol ogy between all those viruses from 1980, .4

percent to 100 percent, but nonetheless | should
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notice that the viruses are not absolutely identical.
There is sonme vari ations.

Also, | have to say that there is no
visible evidences of accunulation of nutations.
Usually when viruses are circulating wthin a
popul ati on, especially human popul ati on, we al ways see
t he accunul ation of sone, at |east sonme nucl eotide
changes, but we don't find this yet at least in the
group of human H5 viruses.

And this last overhead shows the data
about the geonetric nean titers in neutralization
tests using, you know, using sonme sets of sera from
children and young adults, and a group of sera from
elderly people is in progress. This part of the study
was done by Jacki e Katz and group.

Actually this table just to show what is
the sort of base level of H5 specific antibodies in
the |ast population, and you can see that this is
actually bottom line of the H5 antibodies anong
children, anong young adults. At the sane taste -- in
the sane taste you can see that there is definite
| evel of antibodi es against control H3N2 virus.

Thanks.

And as a summary, |'d like to say that

there were two genetically and antigenically close
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groups of human H5 viruses, genetically close, but
nonet hel ess still visibly different, and those groups
are different by glycosylation site, deposition 156 of
t he hemaggl uti nin.

Those groups are simlar to two genetic
groups of chicken viruses isolated approxi mately at
the sanme tinme in Hong Kong. Both groups circul ated
si mul t aneousl y, since Novenber, and caused the sane
number of fatal cases. In other words, they're
probably equal |y pathogenic for humans.

Genetic analysis reveals that all human
viruses of H5NL type have nultiple basic -- | nean
acids -- at which sites of the hemagglutinin. Al are
hi gh pat hogenic for chickens. Are viruses have 19
amino acid deletion in stock region of the
neuram ni dase. Al viruses have internal genes close
to the avian, but not to the human viruses, and al
i nternal genes of those human viruses are pretty cl ose
to each other while being not identical.

Thank you very nuch.

DR. LEVANDOABKI :  Thank you, Dr. Klinov.

Are there questions or comments?

Dr. Kil bourne.

DR KILBOURNE: In view of that 19 am no

acid deletion in the neuram nidase, do you have any
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evidence that that's functionally inportant in terns
of reactivity with antisera or activity in cell
detachment or anything |like that?

DR. KLIMOV: W don't have our own data
about this, but according to Dr. Alan Hey, the Nl's
neuram ni dase fromthe H5NL viruses is quite different
from human N1 neurim nidases in the neuram nidase
inhibition tests, quite different. That's probably
the only informati on we have about.

DR. Kl LBOURNE: How di fferent

antigenically?

DR. LEVANDOWSKI :  Dr. Couch?

DR.  COUCH: | wanted to ask you. | t
wasn't clear to me whether we can | abel or should or
shoul d not |abel the Hong Kong Group 1 and the Hong
Kong Group 2 as antigenically distinct.

DR.  KLI MOv: At | east according to the
data we have this nonment, there is evidence that at
least with the ferret antiserumto Hong Kong 156 there
is fourfold or higher decrease in the hemaggl utination
inhibition reaction, and also, as | nentioned, those
groups --

DR. COUCH: There is in those tw ferret

sera, except that the ferret sera did not distinguish,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

176

| nmean, the human strains very well.

DR KLIMOV: Yeah, in this particular case
it does distinguish.

DR.  COUCH: We've raised that question
here before as to whether some selection of the ferret
sera m ght have skewed the results a little bit. So
that's a nore direct way of asking the sanme question.

Do you have several ferret sera, nore than
one ferret serunf

DR KLIMOV: W have, at this nonment, we
have only two of them available. W are working; we
are obtaining other ones.

DR, LEVANDOWEKI : Dr. Hall, another
gquestion?

DR. HALL: | just wanted a clarification
on your Jlast table there about the level of H5
anti bodies, and | assune that ten is your lower limt.

DR KLIMOV: Actually it should be | ower
than ten, yeah, of course, yeah

DR, LEVANDOWSKI : O her questions or
coment s?

(No response.)

DR. LEVANDOABKI :  |If not, we'll nove on
and Dr. Nancy Cox fromCDC is going to give a report

on a recent trip to southern China for investigation
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of activity with H5NL viruses.

DR. COX: Thanks very nuch.

During the tinme that cases were being
reported in Hong Kong, there was consi derabl e interest
in and specul ati on about whet her H5NLl viruses m ght
al so be causing illness in south China, and the Wrld
Health Organization put together a mssion which
occurred fromJanuary 16th to 24th basically with the
fol |l ow ng objectives.

First of all, to review disease and
virologic surveillance information that was avail abl e
from south China and to determne just how
surveil |l ance was bei ng conduct ed;

To enhance surveillance for influenza A
H5N1 viruses both in hospitals and in out-patient
clinics in Guangdong Province in south China;

Third, to enhance col | aboration and rapid
i nformati on exchange anong the existing surveill ance
sites in south China and anong WHO col | aborating
centers and wth the WO regional offices in
headquarters in Geneva.

W also hope to strengthen influenza
surveillance efforts in China as a whole and to
convince authorities in China that i nfluenza

surveillance is sonething that needs to be supported
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wi th additional resources by the Chinese authorities.

And we al so hope to strengt hen
communi cati ons between aninmal and human influenza
surveillance experts and mnistries responsible for
ani mal heal th and human health i n China.

Qur team was actually fairly large
conpared to sonme of the other m ssions, WHO m ssi ons,
|'ve been on. There were 14 m ssion nmenbers, two from
VWHO headquarters in Geneva, two from the western
regional Pacific office. There were two U S.
representatives, Dr. Couch and nysel f, and perhaps Dr.
Couch w Il make sone comrents when |I'm fini shed.

Dr. Kuni aki Neronme, who's also here, was
a team nenber, and he mght also |like to make sone
comments when |'ve finished.

The other Japanese team nenber is an
epi dem ol ogist, Dr. Hrota, who was a very val uabl e
menber of the team

W had two extrenely val uabl e nenbers from
the special admnistrative region of Hong Kong, Dr.
Margaret Chan, who's the Director of the Departnent of
Health in Hong Kong, and Kay H Mk, who's one of her
key staff nenbers.

In addition we had Dr. GQuo Yuanji, who's

the head of the National Influenza Center in Beijing,
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t he WHO col | aborating national lab in Beijing, and Dr.
Huang Hui, who is a nenber of the Mnistry of Health
in Beijing. These two individuals here are
responsi bl e for surveillance i n Guangdong Provi nce and
in Cheng Xi owen, respectively.

| thought | should first orient you a bit
so you woul d know where we were when |'m nentioning
sone of the places that we visited. This is a map of
the influenza surveillance sites that are currently
bei ng supported financially and technically by CDC
fundi ng, and Hong Kong is about right here.

There are two surveillance sites in
Guangzhou, which is the capital city of Guangdong
Pr ovi nce. One of the sites is in the nmunicipal
antiepidemc station, and the second site is in the
provincial station. So it's sort of the equival ent of
a city health departnment and a state health departnent
site.

The ot her place we visited was Dongguan,
which is sort of halfway between Guangzhou and
Shenzhen, and then we al so visited Shenzhen, which is
in one of the new economc zones, and it's really
quite an interesting place to visit because of the
devel opnent that's occurred there on a very rapid

tinetable, and it is reflected in the health care and
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so on that you see there.

Next slide, please.Now, | wanted to rem nd
you that since the technical and financial support and
col | aborati on has been occurring wwth Dr. Guo Yuanji
and the network of influenza |aboratories in China,
t he nunber of influenza viruses from China that have
becone avail able for analysis by the WHO col | abor ati ng
centers has increased quite dramatically so that
during cal endar year 1997, we had over 225 isolates to
| ook at.

This is in contrast to the very snall
number of isolates that we were receiving prior to
putting in place this coll aborative work.

Thi s programhas been incredibly inportant
to us because it has provided vaccine strains. |'ve
shown here the recommended vacci ne strains from 1988-
89 season to the 1996-97 season, and strains which
have cone out of the China surveillance program are
shown in red, and you can see that they' ve been very
i nportant in our vaccine strain selection over the
past few years.

Ckay. So back to the China m ssion. W
visited a total of five l|laboratories while we were
t here. Sone of them are very well equi pped. For

exanpl e, the Shenzhen nunici pal antiepidemc station
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is extrenely well equipped and well organized and
staff ed.

In contrast, the Dongguan nunicipa
antiepidemc station is just getting set up to do
influenza surveillance and wll need sonme new
equi pnent and so on.

W visited five hospitals as well, and we
were actually allowed to delve into nedical records,
bot h conputerized records and paper records. W also
were able to go onto the wards, and Dr. Couch nmay want
to make sone comments about that.

There was a great deal of openness and
hospitality shown to the WHO m ssion, and | feel I|ike
we learned quite a lot during this tine.

W also visited a nunber of poultry
facilities, and first on the list is the Guangzhou
animal and plant quarantine station, where we | earned
about the ongoing surveillance that occurs anong
poultry that are being exported to Hong Kong and
el sewher e.

And then we visited two chicken farns, but
| nust say that these were extrenely well run, high
tech chicken farns, and it really wouldn't be expected
t hat one would see any problens in these particul ar

chi cken farns.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

182

We also visited a live chicken market in
Shenzhen, where chickens were being sold while we were
there. It was extrenely clean and well run.

| wanted to enphasi ze that we had contacts
at the very highest level of the Health Bureau of
GQuangdong Province and also at the Mnistry of Health
in Beijing.

We presented recommendati ons both to the
Mnistry of Health in Beijing and to the Guangdong
Bureau of Health. The Vice Mnister of Health was
there for our briefing where we gave the
recommendations, and then the Chinese Mnister of
Health flew back into Beijing to host a reception for
us the evening after our briefing.

Qur recommendations, |'ve tried to sort of
condense our recomendati ons and point out the ones
that | thought were nobst inportant here, and again,
others who were on the trip may wish to add to this
list.

We recommended that there be integration
of virologic and disease based surveillance for
influenza, including sonme nortality studies if
possi bl e.

We recommend that they include culturing

of hospitalized patients with severe respiratory
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illness. They had in the past been culturing mainly
patients who were seen in out-patient clinics.
Because of their interest in-- the Mnistry of Health
-- in this problemwth H5Nl1, they had already issued
directives to culture hospitalized patients, and our
m ssi on enphasi zed that this was absolutely crucia
for identifying cases.

W recommended that they increase from 20
to 40 per nonth to approxinmately 100 per nonth the
nunber of cultures taken from patients wth
respiratory illness in each of the sites.

We  recommended that this enhanced
i nfluenza surveillance continue for at |east six
nont hs.

W recommended that they increase staffing
|l evels to handl e the increased nunber of specinens,
and that they properly equip the start-up | aboratories
that were doing influenza surveillance for the first
tine.

We recommended that technol ogy that had
been devel oped specifically to detect antibodies to
H5N1 viruses be transferred to | aboratories in south
Chi na, and that this technology transfer be
coordi nated very carefully by WHO

W recommended that all efforts be nade to
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decrease the interval between the collection of
speci mens and the receipt of isolates at the National
Influenza Center in Beijing and then subsequently at
the WHO col | aborating centers. W're trying to just
sinply speed up the flow of information and speci nens
from the point of isolation to the point where the
information is centralized and so on.

We recommended that there be increased
coordination of influenza surveillance at the
muni ci pal , provincial, and national |evels, and once
again, that there be a free flow of information

We  recommended that al | i nfluenza
surveillance sites be linked through Internet or
I ntranet as resources could be nmade avail abl e.

And we also recommended that there be
i ncreased communication between officials and
scientists responsible for human and poultry health.

So in conclusion, 1'd like to say that
there was recognition at the highest level in the
Chinese Mnistry of Health of the inportance of
surveillance for influenza HS5N1 viruses and di sease.
There was an infrastructure already in place mainly
because of sone resources that had been put in place
in the past, and this infrastructure was really

critical for this rapid response that was initiated by
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t he Chinese governnment to the H5NL1 situation

There was a very positive reception of the
recomendations nmade by the WHO mssion from the
Mnistry of Health in China, and finally, | believe
that there is a need to review the efforts that are
now being put in place for enhanced influenza
surveillance in about a six nonth tine period. So |I'm
hoping that it wll be possible to have another
m ssion return to south China and see what has cone
out of these efforts.

Ckay. | think that concludes ny talk, and
l"d like to open the floor for questions.

DR. LEVANDOWSKI :  Thank you, Dr. Cox.

Are there any questions or comrents?

DR. COUCH. Wuld you like to add?

DR. COX: Certainly.

DR. COUCH And maybe Kuni aki woul d have
comments as wel | .

No, | enjoyed the neeting. It's the first
time |'ve ever been to China. Interesting.

| described to ny friends what did we
| earn about influenza, and this is perhaps a little
bit too strong, but mainly we |learned a great dea
about what they don't know about influenza, and |

think that partly is explained, as contrasting ny
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experience with having the opportunity to go to the
Soviet Union a couple of times back in the '70s, is
that influenza was a very high disease on the priority
list for enphasis in the Soviet Union, and it clearly
is not and has not been apparently in China.

So that there has been sone surveillance
going on. It's in the level of what they call a d ass
3 disease, and that's anong transm ssi bl e di seases.

So that that is the major thing that I
thi nk explains the lack of the kind of quantitative
data that we hoped we'd be able to see, but certainly
you should say, to second what Nancy said, that |
think we all had the perception that we were greeted
openly. W could ask to go anywhere. They showed us
a very fancy breeder farm that replaces all their

chickens once a year with chickens inported from

Ar kansas.

(Laughter.)

DR. COUCH. And two people take care of
10,000. It's all nechani zed, you know, and so a great

deal of the poultry industry is obviously very well
done and very efficient, but you can't see all of the
poultry industry in a very short period of time, and
it was difficult to get a conplete feel for the

absence of H5N1, except that the poultry industry
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peopl e who spoke with us were very strong.

In fact, | was |looking to see in ny notes
if | had brought this quote. This is directly out of
one of their handouts they gave us. This is in the
poul try industry.

"HS5N1 subtype of influenza A virus has
never been discovered in chicken flocks here, nor have
we ever encountered avian epornitic" -- | don't know
what that is unless it's an ornithine epizootic or
somnet hi ng. It's a new word for ne -- "never
i ntroduced by highly pathogenic virus."

So they deny ever having seen it at any
time in the past, and the way the descriptions they
make of the nmonitoring of the poultry industry would
make it highly unlikely that they would miss it, but
then that assunmes that the level of nonitoring the
poultry industry is of the high level that they
describe it to be and hope it would be, and of course,
nothing is ever 100 percent perfect. So you have to
leave a little bit of qualifiers, is that maybe
sonet hing was there and they didn't know it.

Certainly | don't think any of us had the
perception -- | certainly didn't -- | don't think
anyone did that information was bei ng suppressed, but

it's quite possible wth regard to the poultry
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i ndustry that sonething's down there and they sinply
didn't know about it.

But at any rate, they are very attuned.
That poultry industry is very attuned toward now
upgradi ng things and being sure that sonmething that's
obviously of very great inportance economcally to
south China maintains itself clean and doesn't devel op
any kind of a bad reputation that would affect not
only its donmestic use, but the exportation industry.

So they're really responding and were
responding before we got there in the poultry
i ndustry.

Wth regard to the hospitals, | was the
one doing nost of the running around the wards, as
Nancy indicated, and we sort of learned on the trip as
to how to get a little bit better at the data and
m ght have profited a little nore in the first couple
of hospitals if we'd have had ourselves in gear for
the last ones where we broke up in teans, and one
group went to the record one, which she's indicated to
you they opened up their records.

In opening up the records, we started
trying to check. One of the things, the perceptions,
that we picked up on the wards earlier is that they

sinply are not having children or adults die of virus
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pneunoni a or acute respiratory di sease on their wards,
and you reel off the nunbers, you know, and they coul d
say one virus pneunonia death in the |ast year.

How many have di agnoses nade? And they'l|
reel off one and two cases with beds (sic) that
contain 1,000 beds and 500, 400 children's beds, and
things |ike that.

And the people who were going to the
records roons were pulling the conputer records, and
t he di scharge di agnoses were not there. | was on the
floor, and the patients were not there.

So we were a little confused as to where
the cases were that were certainly in our pediatric
wards and our adult wards at any tine of the year to
sone extent, and we don't have a clear explanation for
t hat .

An expl anation that was given by sone of
the people who know the WHO well in Beijing was
suggested that a great deal of that kind of disease is
mai nt ai ned on an out-patient basis and with hone care,
and the descriptions -- see, this is a little bit
anecdotal information -- the description was that the
pattern of care, nmuch |like we're developing in our
country now, is to focus on keepi ng people out of the

hospi t al
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Well, as a result of that focus, why, |
don't think there's any question that -- let ne not
say conpl etely across the board because the pediatric
hospital was attuned to acute respiratory di sease --
there's no diagnostic virology unless the specinens
are picked up now -- excuse nme. | should say that now
they're studying in-patients, but in the past, no
studying of in-patients. It's been an out-patient
di sease, no diagnostic virology, no orientation toward
this kind of cause for disease of a patient that woul d
have been adm tted.

So that while I think they are correct in
saying that they have recogni zed no clinical cases of
HS5N1 in patients in the out-patient or in their
hospitals, | came away feeling fairly strongly that if
we're tal king about a sporadic disease, 18 cases and
a mni outbreak in Hong Kong or one or two or four
sporadi ¢ cases that mght have been seen in south
China if this has been an ongoing thing, they would
have mssed it. The system was just not attuned to
picking up an etiologic cause like that with a
spor adi ¢ di sease.

But again now, the surveillance is going
up at a higher level. Nowit's including in-patients.

So now a great deal of effort is being nmade to try and
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i nprove that circunstance.

As Nancy said, one of the hopes out of the
teamis that the whole perception of surveillance for
influenza and being attuned to influenza in in-
patients and out-patients will now go up to a higher
| evel that can be nmaintai ned.

The six nonth figure was sort of a
conprom se. You know, we were tal king about a year or
so, and then there was, well, that's not realistic at
their level, and so forth, but they were talking about
three nonths. So | don't think there's any question
about the fact that they will accept the six nonth
reputation -- recommendation, rather, and if H5NL
should be identified, we were pretty strong about
saying it should go | onger than that.

So |l think alot nore is going to be done
to be looking in south China, wthout question. W
cane away with sone reassurance, well, certainly a
reassurance that there's no major 1918 flu or disease
going on in south China. There's no question about
t hat .

The sporadic H5N1 also in south China,
they don't know, but now they mght be able to find it
out, al though the [evel of sensitivity wth

popul ations that big is still going to be relatively
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| ow conpared to the way we mght be looking for it in
this country.

But | think progress has been nade. I
think I enjoyed the trip. | think it was worthwhile.

CHAI RPERSON FERRI ERI :  Thanks.

One question, and then we'll hare to nove
on because I'mgoing to | ose sone of the virol ogists
on the Conmttee before we get to discussion, and that

won't be very good.

Dr. Hall.
DR HALL: | just wondered if they have a
vaccine for the chickens. | guess there was a vaccine

that was utilized at sonme point in Mexico; is that
correct?

DR. COUCH. | don't think so, but, Nancy
or Rob, do you know about that? The Chinese have
never had a vaccine for H5, have they?

DR WEBSTER  The Chinese don't, but M ke
Perdue mght want to comment on that. There is a
vaccine that was used essentially effectively in
Mexico, and there are nuch nore up to date vacci nes
avai |l abl e, reconbi nant vaccines, and we're going to
hear very shortly about other vaccines.

So I'll leave that until |ater.

CHAI RPERSON FERRI ERI:  Thank you.
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DR. LEVANDOABKI : Ckay. Thank you.

W' d better nove on because we are getting
somewhat behi nd.

Dr. Robert Whbster from St. Jude's
Children's Research Hospital will give us a summary of
surveillance of H5 viruses in animals, and I'd like to
especially thank Dr. Wbster for being here because |
didn't know until this norning that he was actually
going to be able to nmeke it because of his other
activities.

So please, Dr. Wbster.

DR. WEBSTER: Thank you.

I'"'m honored to be invited to this
inmportant neeting for the first time. |'mpleased to
see that this panel is interested in animl influenza
for the first time, and | would encourage you to be
interested in animal influenza in the future. So
that's nmy bottomli ne.

(Laughter.)

DR. WEBSTER: And so if | could have the
first slide, please. | f soneone could swtch on
the -- howdo | switch this light on? | can't seemto
switch it off. That's okay.

|'"d like to take a couple of steps back

and just to rem nd you that there are 15 subtypes of
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i nfluenza A viruses that exist, and these 15 subtypes
of influenza viruses occur in aquatic birds of the
world. They're perpetuated there, and these viruses
are divided into two clades, if you like, those in the
Anericans and those in the Eurasi a.

So when we think about surveill ance, |ong
termsurveillance, which | would encourage you to put
into place throughout the world, it should be done in
Eurasia and in the Anericas.

|"m just going to share a little bit of
surveillance that's been done on a year-to-year basis
on this population of birds that maintain influenza
viruses. These are the birds, the red knotts and the
ruddy turnstones that mgrate annually from South
Arerica to the north slopes of Alaska. They stop off
in Delaware Bay, and they poop out their influenza
viruses on a yearly basis.

And this is the slide that | tell ny
students you should never show, but |'m show ng you
anyway, to give you sone idea of the scope of
influenza viruses that these little birds poop out
each year

And so we're interested in this neeting on
H5 viruses. W see that in 1991 there was H5N2, '92

H5N9, '93 H5N9, and we haven't tinme today to deal with
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it, but this H5 virus found its way into the live bird
markets in New York City, found its way into the
poultry in Delaware, Del Marva, and also into the
chi ckens in New Mexico, and caused a severe pandenic
i n chickens.

| also would like to draw your attention
to this group of viruses H2N2. \WWere have we seen
t hose before? In 1994, these birds were carrying
H2N2, and fromyear to year they carry these viruses.

| can't get any interest in the Public
Heal t h Departnent around the United States to | ook for
evi dence of antibodies to these. Maybe now we'l | get
t hat done.

"1l stop preaching and nove on.

(Laughter.)

DR. WEBSTER: So | want to introduce the
pl ayers in Hong Kong. You'll notice that they're
bright red in color, and these birds talk to each
other, and they say things like this.

"Now we' re fanous," and the press giving
t hem enornous attention. In the tinme | was in Hong
Kong they didn't conme off the front of the newspaper
for about four weeks.

And so what was the source of this H5N1?

W' ve actually heard quite a lot of this information.
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So I'll go over it rather quickly.

The virus was first detected in the New
Territories between March and May 1997, when three
farms were affected with a highly pathogenic influenza
Vi rus. Six thousand eight hundred birds were
i nvol ved, 70 percent nortality. Agriculture and
Fisheries identified it as an H5 virus, and it was
sent by Ken Shortridge to United States through Anes
to be studied, and Dennis Senne showed that it was a
very highly pathogenic virus.

In fact, this is one of the nost
pat hogeni ¢ avian influenza viruses. It kills chickens
i noculated in one day, and as we've heard from Dr.
Klimov, it has a series of basic amno acids in the
cl eavage site of the hemagglutinin, which is
absolutely critical for highly pathogenic viruses, and
this permts passage fromthe respiratory tract and
for the virus to becone systemc and the virus to
spread to every tissue in the body, and so the virus
essential ly caused | eakage through every bl ood vessel,
and the virus causes generalized paralysis and
henorr hage and death

And we've heard nost of these properties
of this virus, and so I'll pass on. A very smal

nunber of changes between the chicken virus and the
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human virus | think is the inportant point to make
her e.

The other point is that the chicken virus
mai nt ai ned its receptor specificity. The
hemaggl utinin of avian viruses differ in specificity
from human viruses. Chi cken viruses preferentially
conbined with al pha 2-3-6, alpha 2-3 termnal sialic
acid, the human viruses wth al pha 2-6

Even after passage in the human, the
viruses still maintain this binding characteristic of
avi an viruses.

And if we | ook at the hemagglutinin, and
this is the top of the trineric hemagglutinin, this is
the groove that the sialic acid is bound in, and the
chi cken viruses had a carbohydrate attached to residue
158, and this is diagranmatic. If we attach this
carbohydrate sitting on here, we're going to influence
the binding and probably the antigenicity, and as
we've heard, this is an inportant difference between
t hese viruses. This carbohydrate sitting at these
three binding sites is an inportant difference.

And the other difference we've heard is
the deletion in the stork, which is a useful marker,
and time wll tell whether it plays a role in

pat hogenicity.
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And so to Hong Kong. For those that have
been to Hong Kong, this is a typical picture of the
Hong Kong i sl and, |ooking at this huge, nodern conpl ex
of buildings, and right in the mddle of this we have
alive bird market, not one live bird market, but in
t he whol e of Hong Kong sonething like 300 live bird
mar kets, big ones, small ones, and ones that have a
few birds to those that have hundreds of birds.

And time will only permt nme to briefly
deal with some of the findings in Hong Kong. As
mentioned in conjunction with Dr. Shortridge, we
established an international group at the University
of Hong Kong to study influenza viruses. W got
started on the 23rd of Decenber, and all of the birds
were killed on the 29th of Decenber.

And the markets in Hong Kong at that tine
contained all of the different species, pigeons,
chi ckens, geese, ducks, Silkie chickens, pheasants,
W | d ducks. You nane the kind of bird; it was there.

And I'lIl give you the take hone nessage,
is that each one of these markets that we exam ned
cont ai ned H5N1 i nfluenza viruses. Approximately ten
percent or nore of the chickens in those markets were
sheddi ng H5N1 i nfl uenza viruses.

And there was a nunber -- we have not
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processed all of the information yet -- there's quite
a nunber of uncharacterized hemaggl uti nati ng agents.
Maybe they're bacteria. W don't know at this tine.
The inportant feature is that each and every one of
t hose markets had HS5N1 in them

And we'll go on.

And as | said, on the 29th-30th of
Decenber, the decision was taken to slaughter all of
the birds in the markets and on the farns. Al of the
chi ckens were disposed of, and this happens to be a
Silkie chicken they're disposing of at this tineg,
t hese chi ckens that have the bl ack neat.

And I'Il just give you a couple of pieces
of information about properties of these viruses found
in the |aboratory. Since they may originate fromwld
ducks or mgrating birds -- and I would answer this
guestion that was asked a nonent ago directly. Hong
Kong has a very high nunber of mgrating birds. |It's
on the flyway between Siberia and Australia, and there
is a large nunber of birds that over-wi nter there.

In the last week we studied, in
conjunction with Professor Shortridge, |arge nunbers
of those birds, and in the mddle of this tinme of the
year, in the winter, we wuldn't expect to find many

viruses. W found on H5N1 i n hundreds and hundr eds of
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sanpl es col | ect ed.

So that doesn't nean to say that those
birds didn't bring the viruses in because during
mgration, even in Delaware Bay, you'll only find the
viruses there in May. |If you look in other times, you
won't find them

So these mgrating birds probably played
arole. If we inoculate these viruses into ducks, the
original Hong Kong human strain and the chicken
strain, they barely replicate it in ducks
experinmental ly. There was the original chicken virus,
gave 1.5 logs of virus in the trachea. The others,
barely anyt hi ng.

So these suggest to ne that this virus
came from ducks. It's been out of ducks for quite
sone tine, and | would suggest that if it came from
the wild birds, it's probably been in the donestic
poultry for sone tinme because it takes sone time to
accumul ate those nutations leading up to a very, very
pat hogeni ¢ virus.

So the chances are it's been out of the
mgrating birds for quite a long tinme, maybe years.

Anot her question is what about pigs. Pigs
are | ooked upon as the internedi ate host between avi an

speci es and humans, and so we inocul ated pigs under
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quarantine conditions in |aboratories and | ooked for
the replication of the human and chi cken virus. Both
of themreplicated, not to trenendously high titers,
but it is inportant that these viruses replicated
i mredi ately in pigs.

So the potential is there for these
viruses to spread to pigs if pigs and infected poultry
are raised together

And we've already heard that all of the
viruses isolated, H5NLl viruses isolated in Hong Kong
bel ong to the Eurasian |lineage, and all of the avian
viruses that we've characterized so far all belong to
this Eurasian |lineage, which says that it certainly
wasn't brought in with those chickens that canme in
from Arkansas, Bob. These are viruses belonging to
t he Eurasian |ineage.

And so in conclusion, this is where we
stand. Chickens, the chicken ban is to be lifted. On
the 7th of February, chickens wll be reintroduced
into Hong Kong. There are going to be sone changes.

The majority of chickens eaten in Hong
Kong conme fromthe mainland, and so the questions are
going to be answered now D d any viruses of the H5NL
cone in fromthe mainland? Probably not.

There's going to be enornous surveillance
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nowto find out if this occurs. The structure of the
markets in Hong Kong are going to be dramatically
changed. So far the decision has been taken to
rei ntroduce the chicken. No decision on reintroducing
anything else, and | think there will be very careful
t hought given to the ducks and the geese and the ot her
speci es that have H5 and, in theory, any other subtype
of influenza.

So maybe separation of these species wll
play an inportant role in the introduction of viruses
from avi an species into humans.

So | think that was ny |ast slide. Yes,
indeed. 1'd just like to conclude by saying that |
think the Hong Kong authorities who decided to
depopul ate the markets probably prevented the next
pandem c because if it had been allowed to continue,
being an RNA virus, sooner or later it would have
acquired that nutation to pass from human to human.

We can't give it up yet. It's going to
take nmonths and maybe a year before we can relax
because this virus could still be taking over in the
human popul ati on i n Hong Kong.

And I'll stop there.

DR LEVANDOABKI :  Thank you, Dr. \Webster.

| think we have time probably for just one
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guestion because we're really behind, and maybe we'l|
have to save the other questions and coments for the
end and the di scussion.

|"mnot sure who's first. Dr. Estes.

DR ESTES: Rob, it's been unclear to ne.
Were the poultry sick? You said about ten percent of
the animals you could isolate virus from \Wre those
ani mal s sick?

DR WEBSTER A very key question. 1In the
mar kets we were studying, there was no di sease. You
know, when you have markets w th hundreds of thousands
of birds in them you' re always going to | ose a snal
nunber, but, no, there was no evidence of excess
nortality in these markets, and that's a key issue.

This virus that will kill a chicken in one
day is not killing the chickens in those markets, and
so there was no warning that these narkets were
infected with these viruses. |In fact, these markets
in ny opinion are breeding places for influenza
viruses, between the ducks and the geese that are
transmtting them to the chickens, and even in the
United States it's known very well that the live bird
markets in New York City are al so breeding places of
i nfluenza viruses.

But | can't answer you question. | do not
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know why the chickens were not dying.

CHAl RPERSON FERRIERI : |s the practice not
to bring a live chicken hone and slaughter it at hone
rat her than have it slaughtered at the market?

DR. WEBSTER: |I'msorry. | mssed your
questi on.

CHAI RPERSON FERRI ERI : Is the customto
bring a live chicken honme in Hong Kong and sl aughter
it there usually rather than in the market?

DR. VEBSTER Most of the chickens are
slaughtered in the nmarket, but you do have the option.
| f you want to do your own and have it really fresh
you carry it on home, but nost of the chickens are
sl aughtered in the market by the butcher as it were
and you carry the freshly slaughtered bird hone.

| think it's inportant to realize that
essentially the whol e of the popul ati on of Hong Kong
was bei ng exposed to this virus at any tine, and you
really couldn't rule out the possibility that this
person or that person wasn't exposed.

Ri ght around the corner from the Ramada
Inn where | first stayed, there was a little stall,
and certainly there was H5N1 in that stall

DR NEROVE: D d you isolate the virus in

t he nar ket ?
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DR, WEBSTER Yes, to Dr. Nerone, to
answer the question directly, yes, we isolated H5N1
fromevery market that we exam ned, every market that
we exam ned.

DR. LEVANDOABKI : Ckay. Thank you.

We were schedul ed to have a break.

CHAl RPERSON FERRIERI: W can have a five
m nut e break perhaps. | think that would be fair.
Five m nutes, please.

(Wher eupon, the foregoing matter went off

the record at 2:58 p.m and went back on

the record at 3:06 p.m)

CHAI RPERSON FERRIERI: Could we all take
our seats so we could resune the afternoon neeting,
pl ease? Could we please take seats at the table?

We're running a very tight schedul e, and
what makes it particularly difficult is that there are
several people with burning questions, but it's not
conpatible with other nenbers saying they need to
| eave by 4:30. So sonmething has to give here, and so
| vote in favor of your asking your questions, that we
maxi m ze the worth of our being here this afternoon or
there's no point in having convened this session.

And so in order to have full participation

and be able to respond to Dr. Levandowski's questions
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for us from CBER, everyone has to feel fulfilled that

their probing questions have been answered, and so

we'll start then with M. Cole. You have sone
questions, and hopefully the responses wll be very
f ocused.

M5. COLE: The first question is do they
use chicken manure fertilizer in China, and coul dn't
that spread the influenza?

DR WEBSTER  They do, indeed, use chicken
fertilizer in China, but an inportant piece of
information | didn't provide you with is that we've
done the destruction of this virus in feces from
markets, and in one day as soon as it's dried the
virus is destroyed.

So feces, dried, are not a real source of

this virus.

M5. COLE: (kay. |'ve got one nore, real
qui ck.

CHAI RPERSON FERRI ERI :  Yeah, please. Go
ahead.

M5. COLE: The H6N1 in China wasn't really
noticed, |I'm assumng, until a human was affected.

Have any of our poultry workers in the United States
been tested for seroconversion?

DR COX WE have not collected or tested
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serum from poultry workers in the United States
recently.

CHAI RPERSON FERRI ERI : Any ot her
gquestions?

DR. WEBSTER W did |look a nunber of
years ago during the chicken Pennsyl vani a out break of
H5N2 of humans that were working in those houses, and
at that tine we did not detect antibodies. Wether we
were using the nost sensitive techniques we're not
sure. W need to go back and | ook agai n.

CHAI RPERSON FERRI ERI : Thank you, Dr.
Webst er.

Dr. d enents-Mnn.

DR. CLEMENTS- MANN: Yes, |'"'m just
wondering if you know anything about the Mexico
out break of H5NL1.

DR WEBSTER H5N2. VWat was the
gquestion?

DR.  CLEMENTS- MANN: H5N2. | was just
wondering if there was any information whether there
is any simlarity of the H5.

DR. WEBSTER: The hemmgglutinin is very
simlar, but it belongs to the North Anerican |ineage
of H5 viruses, and that virus has essentially been

taken care of in Mexico. There is still potentially
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residual virus in Mexico, but by vaccinating with just
a crude inactivated vaccine, they essentially
controlled it.

CHAI RPERSON FERRI ERI: O her questions for
Dr. Webster or anyone el se?

| nmentioned earlier as | opened the
session that several of you have burning questions,
and you have to nake the decision. |Is it conpatible
with your concomtant desire to leave here at a
certain hour?

(Laughter.)

CHAI RPERSON FERRI ERI:  Seriously, | want
you all to feel that you' ve had a chance to get all of
the information you can today from our experts here
j 0i ni ng us.

O her questions? Oherwise I'Il turn it
back to Rol and.

DR.  LEVANDOAEKI : Ckay. We have nore
information for you. The next section, we want to
gi ve sone information about activities that are being
done in relation to vacci ne devel opnent, and first on
the agenda is Dom nick lacuzio from NI AID. Dom nick
is going to talk to us about sonme vaccine trials that
are planned with purified hemaggl uti ni n vacci nes.

DR | ACUZI O Thank you, Roland, for
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inviting me to be here. | know | don't have much
tine. So I'mgoing to try to nove quickly through
t his.

My first slide is -- | apologize to those
who know us very well, but for those | feel who are
not very famliar with the NTAID and what our role is,
we have a long history of supporting influenza and
related viral respiratory disease research, both
through intranural |aboratories on the N H canpus,
especially in the laboratory of infectious diseases
with Dr. Robert Channick and Brian Mirphy, and al so
t hrough our extramural research facilities, through
mechani snms of direct funding of grants for basic
research and for clinical research, through various
groups of nechani sns, including contracts and CRDAs,
for exanple.

Over the years, the institute has
supported various types of influenza research, and |
just wanted to preface this because | thought that |
need to explain why we chose the route that we did.

When the H5 was first isolated, only one
conpany that | was aware of had an experience of
preparing an H5 reconbinant antigen. It was the
Mexi can Jalisco strain, which was just recently, you

know, nentioned here, and back in August when the
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first report of an H5, we realized that protein
sciences at this tine was probably the only choice.
So we noved qui ckly.

Next slide, please.

Moved quickly to initiate a contractua
agreenent wth Protein Sciences Corporation to
acconplish a coupl e of goals.

One is to provide GP grade reconbi nant
HA, and the O stains for uncleaved HA antigen for our
col l eagues at the CDC, FDA, and USDA. | al so |earned
sonme of the material was al so shipped to our overseas
col | eagues at WHO and t he NI BSC

Al so part of this contractual agreenent,
we decided that we needed to go ahead at this tine
since there were no avail able candidates to nmake a
reassortant strain. Since this H5 was identified to
be lethal, pathogenic to the avian, the poultry
i ndustry, the USDA had restrictions on working with
this to provide -- which is through the, you know,
traditional means of reassortant for inactivated
vacci ne.

The reconmbi nant technique that Protein
Sci ences Corporation has pioneered allowed us, we
felt, a quicker way under these circunstances to at

least initiate an experinental reconbinant HA H5
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vaccine, and we also -- we decided at that tine that
we woul d nove ahead and take this opportunity under
this urgent and conpelling need in Decenber after we
| earned of additional cases, not know ng what would
happen in the weeks to cone. W would plan a Phase 1
clinical study.

Next sli de.

Part of the justification to even proceed
was, like | said, our previous experience in working
with Protein Sciences and wth this particular
product . A few years back, we were pursuing with
Protein Sciences a different path. The experience was
with HBN2 -- excuse ne -- an H3 HA antigen, and we had
actually five clinical studies that were conduct ed.

In addition, as you can see, the third one
down, we also started the clinical work with an Hl
antigen, and so for a total of these, | guess, five
studies over those | believe it was two years, over
500 subjects were imuni zed with the reconbi nant HA
vacci ne.

So we had sone idea of previous safety
i mmunogenicity in young adults and in elderly and at
various doses, 15 through | think we had gone up to --
t he hi ghest was 135 m crograns.

Next sli de.
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A lot of this data | don't have time to
sunmari ze, except stating that all of this information
has been published. There are four publications which
are listed here regarding the various studies. Dr.
John Treanor, who was here earlier in this room had
participated in several of these studies, as did Doug
Powers from St. Louis.

Back to what this reconbi nant HA i nfl uenza
vaccine is. It's a purified reconbi nant hemaggl utinin
nmonoval ent Type A, and the Protein Sciences has worked
with the CDC to correct HA genes cloned from CDC
material, and that information was just recently
publ i shed by the CDC in Sci ence.

This reconbinant protein vaccine is
produce in a bacol ovirus expression vector in serum
free spotopetera frugiperida insect cells.

For this particular H5, since this has
only recently been nmanufactured, we have this
information that's been shared by Protein Sciences,
that initial analysis has shown there's full length
gl ycosyl ated, uncleaved. | guess there is a portion
of the reconbinant HA that is, that has recently been
identified as also being cleaved with this H5. It may
be sonething unique with this, but Bethany WI ki nson

from Protein Sciences is here, and she could answer
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nore technical questions.

The nol ecul ar weight is 68, 000. It's |
think much greater than 95 percent pure, but that's
for the specs. that they have witten. It's trypsin
di gest resistant. It agglutinates red blood cells,
i nduces hemagglutinin antibodies, and there 1is
actually preclinical data on this particular H5
reconbinant HA that Dr. M ke Perdue fromthe USDA has
recently conpleted sone studies, and | believe he's
here in the audience also, but because of tine
restraints, | really didn't have the tinme to get him
up here to tal k about his data.

Since the decision had to be nmade early,
we | earned of the additional three and four cases on
Decenber 6th, and quickly we decided that as
apparently as the cases started to be tallied, that
sonet hing had to be done.

We at that time decided, based on the
capabilities of scaling up of the reconbi nant HA and
conferring with Protein Sciences and al so revi ew ng
the data | had just passed in front of your eyes
qui ckly on the HA HL and H5, that we decided that a
ten mcrograns per half a ml dose would be
appropriate for a Phase 1 type study.

The conpany, of course, in filing their
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master file with the FDA, which they recently, |
bel i eve, have just submtted, wll include -- has
included -- 1is including, | believe, the final

sterility testing and animal safety test and identity

test.

Now on to what we want to do wth this
mat eri al . The NITAID is sponsoring a nulti-center
trial, and primarily it is for the adults and

| aboratory workers and health care personnel.

Again, to go to the top, we decided on two
doses of a ten mcrogramper half a ml| dose. The two
doses are separated by a three week interval. That's
a conpromse, and | could discuss that later on if
possi bl e, the decision why we went ahead with that.

The primary endpoints, of course, for this
Phase 1 would be safety and immunogenicity, and we
woul d assay the imunogenicity by the gold standard
bei ng, of course, discussing this with Nancy Cox, the
virus neutralization assay, but also, we would also
conduct ELISAs, and Protein Sciences, | think, is
working with M ke Perdue on working out the probl ens
with the HAL assay.

Currently we started off with tw sites,
to i mMmuni ze the workers at the CDC and the FDA through

the NIH site, but since that time, there have been
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additional inquiries to also have the I|aboratory
wor kers i mmuni zed with this experinental vaccine.

So we're up to five sites now, and there
are two or nore international sites -- actually there
are two sites that we have contacted or been contacted
by who are interested in participating in this study,
and we're working out the details.

W realize that this is an opportunity to
gather information on a novel antigen which hasn't
been seen in the human popul ati on before with a two
dose regi nen, but we al so recognize that it's also an
opportunity to gather nore information than what can
be gathered in a sinple Phase 1 type study.

So there are plans, and we are working
with John Treanor and others in our vaccine eval uation
units to design a Phase 2 sort of study. Basically
what the idea is is to vary the concentration of the
primary dose, vary concentrations of the boosting

dose, and also to look at the intervals between the

two doses.

And that's all | have to say right now

DR. LEVANDOWSKI :  Ckay. Thank you.

s there time for a question? Shall we
t ake questions now, Dr. Ferrieri? 1'm asking you for
advi ce.
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CHAI RPERSON FERRI ERI:  Yeah, | think --

DR LEVANDOASKI : The tine is very short.

CHAl RPERSON FERRIERI: | think that would
be appropriate, you know, a question or so.

Mary Lou.

DR. CLEMENTS- MANN:  From what | renenber
about the previous vaccine trials, the dose required
to induce a good i mune response | thought was around
45 mcrograns, and also alum was required as an
adj uvant .

DR 1TACUZIO In the first study, alumwas
used with a 15 mcrograns and then wthout, and
actually in that study the alumwas not -- you know,
we didn't see a difference, and the decision was, you
know, not to go with alum anynore, except for that
first study.

The 45 m crogram dose, | believe, | ooked
as good as or better than the current inactivated

vacci ne, but we al so recognize that that was a single

dose reginen. | guess the rationale here is that this
would -- a novel antigen, that we would need two
doses, and that subsequent studies, | believe, show

that 15 m crogranms was as equival ent.
|s that true, you know, Bethany, from what

| renenber?
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So that was sort of our decision. Yes.

DR LEVANDOWBKI : Dr. Huang.

DR. HUANG Has it been done or are you
pl anning to use this to protect chickens against the
human isolate that killed a chicken in one day?

DR I ACUZI G Actually that has been done,
and M ke Perdue has actually done that clinical study.
M ke, do you want to?

DR. PERDUE: |'ll say sonething quickly.

Yes, a single does in tw week old birds
of about six mcrograns was 100 percent effective at
preventing disease and death in these birds, but |
woul d echo what Dr. Webster referred to earlier, that
vaccination of <chickens is actually pretty easy
agai nst these subtypes. Wthin the H5 subtype, you
can protect against |ethal disease very readily by a
vari ety of activation techniques.

DR,  LEVANDOWSKI : Wuld you please
identify yourself for the recorder?

DR. WLKINSON: Sure. Bethany WI ki nson
from Protein Sciences.

And we are, in fact, trying to license
this for imunization of chickens throughout the
world, and we were trying to enphasize in China and

Hong Kong and wherever we think this mght be a
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problem but possibly the U S. There are sone
guestions and recomrendati ons for vacci nating chi ckens
inthe US just as a potential insurance against any
ki nd of problens here.

DR COUCH  Wiat kind of vaccine is being
used in Mexico? Just an egg grown vaccine in a
conventional way?

DR. WEBSTER: This was an inactivated
allantoic fluid.

DR COUCH Allantoic fluid inactivated?

DR. WEBSTER: Purified, treated, and not
st andardi zed and used.

DR. LEVANDOWSKI : Ckay. | think -- oh,
Dr. Pol and, do you have a question?

DR. POLAND: | may have m ssed this, but
| heard a description of two different clades of the
virus. Does this particular reconbinant -- would be
sufficient for either of those or is it directed nore
toward one?

DR. PERDUE: M ke Perdue agai n.

Probably so. | think Dr. Whbster would
agree. Actually we've done sone studies with turkey,
W sconsin 68, a North Anmerican |lineage sort of
prototype, and it protects against the Hong Kong 156

quite adequately in a kill wvaccine, as does Dr.
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Webster's original turkey RM83 construct, | think, in
the fow pox regul ar vacci nes.

So within a subtype they're probably goi ng
to protect very well against |ethal disease. Now,
replication of the virus in shedding is a different
story. You would certainly want to be as close to the
original isolate to vaccinate it as you coul d.

DR WEBSTER This raises a very inportant
question. | nean if we're thinking of vaccines for
H5NL, there's a difference in protecting people from
death and frominfection. Please have to keep that in
m nd as the dose that may be considered in the face of
pandem c

DR. LEVANDOWSKI :  Ckay. Thank you.

W' re going to nove on now and tal k about
sonme of the other activities that are going on in
terms of reassortants and reagents that are being
produced to try to support vaccines, and first Dr.
Nancy Cox is going to speak about what's going on in
CDC.

DR COX Now, I'dlike to start by saying
there's really a ot of work on vacci ne devel opnent
going on in many | aboratories around the world, and
|'"'m going not to steal anyone else's thunder. " m

just going to go through sonme of the special
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consi derations for vacci ne candi date devel opnent that
we have for these H5 viruses.

First of all, we nmust consider safety of
| aborat ory personnel and the environnment. W wanted
to do everything we possibly could to protect
| aboratory workers and to elimnate the possibility
that the virus could get out and infect birds in the
United States.

There are strict USDA regul ations
requiring Level P3 plus containnent for working on
t hese highly pathogenic or influenza strains that are
hi ghl'y pathogenic for birds, and the P3 plus sinply
means that in addition to the regular P3 requirenents,
you have to shower out.

We have been, first of all, attenpting,
and many other people around the world have been
attenpting, to identify surrogate apathogenic avian
viruses that could be used either w thout nodification
or after reassortnent wwth APR-8 or other strains and
woul d make suitable vaccine candidates w thout any
further manipul ati on.

We al so and nany ot her people have been
working on strategies to renmove the nmultiple basic
am no acid cleavage site in the hemagglutinin. This

cl eavage site, as we've heard, is associated with
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t hese hi ghly pathogenic strains, and we would then be
trying to rescue that nodi fi ed hemaggl uti nin gene back
into an appropriate genetic background.

In addition to the usual testing that goes
on, we feel that testing potential vaccine candi dates
for pathogenicity in animal nodels will have to be
done this year, and we woul d expect that any potential
vacci ne candidates mght be well tested in chickens
and m ce and possibly ferrets.

O course, in addition, we need to
consi der t hat t he grow h and processi ng
characteristics of these vaccine candi dates need to be
sui tabl e for vaccine production.

So first of all, |I nmentioned that we were
| ooking for related apathogenic avian viruses that
were antigenically as simlar as possible to the
recently isolated human strains, and the one that has
been expl ored in gr eat est det ai | IS t he
Al duck/ Si ngapore 97 HS5N3 strain, and in many respects
it does look Iike a suitable candi date, except that it
has the w ong neuram ni dase.

| would say that the studies are stil
prelimnary. W're trying to get antiserumwth a
hi gh enough titer to this duck/ Singapore virus ferret

anti serum so that we can do cross-tests, and we have
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had a bit of difficulty, as have other |aboratories,
in getting a good ferret antiserumfor these studies.

The second approach | nentioned was that
we woul d make a human avian or a human or an avi an-
avian transfectant after nodifying the HA cl eavage
site. So what we're trying to do is to rescue the N1
of the Hong Kong strain into a PR 8 background or into
the mal |l ard background.

And if we go on to the next overhead, what
we've actually done at CDC to date is by using the X-
31 H3N2 Aichi PR-8 reassortant and crossing that with
a Hong Kong 156, we've nmade a 7:1 H3Nl reassortant,
which will have a suitable genetic background for
rescue of the nodified HA gene fromthe Hong Kong 156
or Hong Kong 483 prototype strains.

W' ve al so used the A/nal |l ard/ New York 78
H3N2 reassortant which we received from Brian Mir phy,
and this virus contains its internal genes -- its
i nternal genes are avian genes, and we've reassorted
that with the Hong Kong virus and have a 7;1 H3NL
reassortant, which also would be a suitable genetic
background for rescuing the nodified H5 HA genes.

Next, pl ease.

Using site directed nutagenesis, we've

actually altered the nmultiple basic amno acid
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cl eavage site, and I won't go through all of the
details here, but we're nodifying it in a couple of
different ways, actually three different ways, but
|'ve sinplified it here so that we're converting this
site to the avirulent cleavage site and also to the
cl eavage site typical of those found in human strains.

W now have PCR products with T3 pronotor
sequences and restriction enzyme sites, which have
been constructed from cloning and generation of
transcripts for gene rescue.

We have been working fairly closely with
Averon in discussions of strategies for altering the
cl eavage site and rescuing the HA genes, and in the
future we will be trying to rescue the nodified HA
genes using our 71 reassortants and anti-H3 anti serum
to select the H5 HA and will be using qualified cel
lines, and hopefully they would be suitable for
vacci ne manuf acture.

Again, we would need to test the candi date
vaccines for attenuation, and we are continuing our
assessnent of the duck Singapore virus as a candi date
vacci ne strain.

And what we've also been trying to do is
to provide nucleic acid to conpanies and other

interested parties who would have alternative
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strategies for vaccine developnment. So we provided
the PCR product or the full length H5 HA gene to
Protein Sciences and wll be providing simlar
materials to Drs. Harriet Robinson and D ck Conpans.
W provide also nucleic acid to Averon for their work,
which I think will be discussed a bit later.

So probably unless there are any pressing
guestions, we'd want to nove on and maybe questions on
vacci ne devel opnent could be handl ed at the very end
of the presentations to save tine.

CHAlI RPERSON FERRI ERI :  Thank you, Dr. Cox.

DR. LEVANDOWSKI : Ckay. Thanks.

Next, John Whod from NIBSC wi || speak to
activities that have been going on in Engl and.

DR, WOOD: | apologize that this is a
handwitten overhead, but | only found out it was on
t he agenda yesterday afternoon.

The activities at our institute, first of
al I, to make ferret antisera for strain
characterization, and as Nancy indicated, this is no
mean task. It's quite difficult with these pathogenic
viruses to produce good antisera. So we have produced
t hree reasonable antisera so far, and also we have a
hi gh prem umin our sheep serum agai nst chi ck/ Scot| and

59, which is an H5N1 virus, and this is really broadly
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reactive against all of the H5s that we've exam ned.
So it's a very good di agnostic reagent.

In terns of vaccine strains, we are trying
to produce a reassortant between the duck/ Si ngapore 97
virus that Nancy just nentioned, the H5N3 subtype, and
a swne virus, swne/Ere 97, HLM.

Can | just have the next overhead, please?

This just shows phyllagentic tree of the
H5 hemaggl uti nin gene, and here we have the Hong Kong
156 and chi cken/ Hong Kong HAs here, and here we have
duck/ Si ngapore, which is genetically quite closely
related antigenically with the ferret sera from N BSC
and from MIlhill, is also closely related to Hong
Kong 156.

The next one, please.

The N1 neuram ni dase, these are the Nls
froma variety of Hong Kong viruses. This is an Nl
fromturkey/ Engl and, which is a pathogenic strain. So
we couldn't use this virus to donate the N1, not
easi |y anyway.

And these are swine viruses isolated from
Ireland, and these are HLMLs of avian origin. So the
NL is quite close to an avian N1. So we're taking one
of these viruses to donate the N1

Could I go back to the first one, please?
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Now, we've been trying since the beginning
of January to do this, and it has proved to be quite
difficult. One of the difficulties is that the sw ne
virus grows nearly as well as PR-8, and the duck virus
is really very bad. So you have an unbal anced ratio
of virus infectivity, and we don't have very good
antiserumreagents to inhibit the -- sorry. The Nl
should be wunderlined there -- to inhibit the H1
hemaggl utinin, which is of avian origin, and the N3
neur am ni dase from the duck/ Si ngapore virus.

So it has proved to be quite difficult.
We've seen PCR evidence that we have an H5N1
reassortant, but actually getting that to clone out
has been quite difficult.

Moving on to reagents to test vaccine
potency, and this is for the future, we've used the
Protein Science bacolovirus H5 hemagglutinin to
i mmuni ze sheep, and we have one sheep that's actually
being let out this week back in England, and this has
very good anti body agai nst H5 hemaggl uti nin and coul d
be a very useful serumreagent in the SID test.

Qovi ously the anti gen we woul d use depends
upon the vaccine that's used in the future because the
antigen has to be antigenically a very good match with

t he vacci ne.
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And then finally, serological tests.
You've heard that H tests are -- there are
difficulties nmeasuring anti bodies in human sera to H5
usi ng the hemagglutination and inhibition tests, and
the virus neutralization test is the one that's been
used routinely, but the problemwth that is that you
need a containnment lab to do this in. W would really
like to have a serological test that you could do
easily.

And one possibility is to use the single
radi al henolysis test. W have sone provisional data
that this works with H5s. Wat we have to do is to
establish wthout question that it's neasuring
specifically antibody to the hemaggl utinin and not to
i nternal proteins. So this is ongoing work at the
institute.

Thank you.

DR. LEVANDOWEKI :  Thank you, John.

|"'mnext on the list, and I'mgoing to be
extrenmely brief about our activities. Many of the
t hi ngs that have been nentioned already are activities
that we will be involved in also, including work to
devel op reassortant viruses.

One thing that has not been enphasized,

but probably should be, the |aboratories that are
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involved in producing reassortants every year,
multiple sites are involved in this process, and one
of the reasons for that is that often tine is very
short to try to produce the reassortants, and a little
bit of luck is involved init.

But in addition, the reassorting process
itself is sonmewhat different at different |ocations
and for reasons that aren't entirely explained.
Reassortants that result sonetines are sonmewhat
different in their antigenicity.

So we think it's probably inportant that
multiple | aboratories are involved in this kind of
activity in order that at the end of the day at the
tinme that we'd like to have it, we do have sonet hi ng
we think is antigenically appropriate, not to nmention
the fact that it can be useful for vacci ne producti on.

Qur own experience has highlighted
sonet hi ng that perhaps needs sone further discussion
in the influenza comunity generally, and that's the
difficulty in finding |aboratory space that may be
consi dered appropriate for working with sonme of these
different types of strains in order not only to
protect the |aboratory workers, but also to protect
t he environnent.

And in that regard, | think that in
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di scussions that we've had going on that are rel ated
to t he devel opnent of reassortants, sonme
consi derations have been expressed that we need to
t hi nk about what's happening in terns of the producers
of the vaccine and their needs as well in terns of
t hese strains and how they will be -- how the workers
in their facilities nmay be exposed to working with
t hem

In terns of other things that we're doing,
we are doing -- we also are making reagents for the
H5. As Dom nick indicated, he's made avail able; he
and NI AID have nmade available to us the purified
hemaggl utinin fromProtein Sciences, and we, too, have
i muni zed sheep and have sheep that are ready for
bl eedi ng probably within the next week.

Those reagents will be very useful not
only for the purposes of making vacci nes, but as they
have been used in the past, they can al so be used for
surveillance purposes. So it may support that.

Qur concerns overall are that this nay be
a reagent that's wuseful initially, but we're not
really certain whether it will be the final reagent
that needs to be nmade and will want to continue to
observe closely, and as other strains come up, we'll

probably want to get sonme experience with those, as
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wel | .

| think | probably won't say anynore than
that at this point because the tinme is so short, and
we do want to have sone discussion fromthe Committee
on the comments.

Before going to that, there is a section
that we have reserved here for comments from
manuf acturers, and | do know t hat we have one of the
manuf acturers. Averon are very interested in giving
a brief presentation about their activities with H5
strains, and |I'm not sure who's doing it at this
poi nt . | think it will be Dr. Sing Chung Lee from
Aver on.

DR LEE: In collaboration with CDC
Averon is devel opi ng vacci nes agai nst the posigenic
HS5N1 virus. In our studies to fulfill the pandem c
preparation we tried to conplenent CDC and the FDA's
strategy by preparing live attenuated vaccine
candi date whi ch could be other used for -- also safe
substituted for manufacturing of the inactivated
vacci ne.

Also, Dr. Cox just nentioned we are
coll aborating with CDC, particularly Dr. Sabraro
(phonetic) and Dr. Cox, also Dr. Klinov (phonetic).

CDC has provided us materials, sequencing
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i nformati on which we need for our approach. |In return
Averon is providing materials and reagents to CDC
which may help CDC to develop their reconbinant
vacci ne.

In addition, we have also collaborated
with Dr. Adans and Dr. Hetala from UC Davis, and Dr.
Perdue from USDA for P3 plus containnment and for
ani mal intestine.

W' ve taken two approaches to devel op the
vacci ne candi dates. The first approach is based on
using antigenic, and very sim/lar, but not pathogenic
avian strain, as Dr. Nancy Cox just nentioned to you,
whi ch i s A/ duck/ Si ngapore 97 virus.

What we are doing there is we take this
virus and try to reassort it into our stable
attenuat ed code adapted influenza virus master strain
vagrant to generate candi dates whi ch bearing HA agent
fromthe | ow pat hogenic avian strain and the renaining
genes fromthe code adapted naster strain.

The sim | ar approach which we are taking
is based on also -- simlar also Dr. Cox just
mentioned -- to nutate the HA gene in vitro and then
use the reconbinant technology to transfect the
nmut ated HA gene together with the latent for NA genes

into the code adapted nmaster strain vagrant.
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Qur rational e behi nd our approach i s based
on our experience with reassortant vacci nes based on
code adapted influenza virus. W have generated nore
than 30 vacci ne candi dates, and we show they are safe
and efficacious in human. They are known
transmssible. They are genetically very stable, and
inportantly, they are capable of indicating higher
titers in eggs and the chicken (inaudible).

And in addition, reassortant vaccine were
prepared from both avian and human i sol at es.

| will briefly describe to you about the
reconbi nant approach and how we use this technology to
generate the reassortant virus. Basically it is a two
stage transfection of the HA and the NA agents of wld
type virus into the code adapted virus vagrant.

So initially we have a 7:1 internediate
and subsegnent (phonetic) of wild type gene where it
is transfecting to the 7:1 internediate to generate a
6:2 master strain, which we occur (phonetic) just for
our testing.

Averon has quite a bit of experience with
t hi s reconbi nant approach for generation of vaccines.
In fact, we were able to generate five different
reconbi nant candi dates from both type A and type B

wld type viruses in three different master donor
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virus strains that included a code adapted type A and
type B master strain in the PRA virus that could be
used for the inactivated vacci ne.

The reconbi nant approach is rapid,
controllable process, and it is inportant in pandemc
situation that timng nay be an inportant issue, how
fast we could prepare the vaccine.

In addition, the reconbinant approach
require on work with RNA tenplate. So we don't need
to work with the infectious virus. That could reduce
the risk of contamnating with the higher pathogenic
H5N1 vi rus.

Dr. Cox just nmentioned we have quantified
vaccine cell Iline capable of transfecting the
i nfluence of also RNP, and in addition, we also have
experience on t he code adapt ed r econbi nant
reassortants in Canadi an (phonetic) trial.

Let ne briefly discuss with you about our
mut agenesi s strategy, which is kind of identical or
simlar to what Dr. Cox just nentioned to you.
Basically, also you know we have two subgroups from
the Hong Kong isolate. W prepare three candi dates
fromboth subtypes -- subgroups. |'msorry.

So in the candi date one, basically we need

the five basic amno acid, and then we can decide. 1In
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t he candidate two, we are adding one serum in bag,
into the construct of candidate one. So the candi date
two, we are looking |ike no pathogenic H5 cleavage
site.

In candidate three, we totally change the
cl eavage site of the high pathogenic H5N1 HA into our
H2 subtype cl eavage site |ike sequences.

Al'l construct was careful ly desi gned based
on attenuation, based on stability, and based on
viability of the construct.

Let ne give you an update of the progress
whi ch we nmade and the fact that we were able to use
the P3 plus facilitated the use of Davis one week or
so ago, and we nade sone progress there. | just want
to single out we were able to transfect the nodified
HA into the code adapted virus background to generate
a7:1internediate. | think this is nice correlation
with CDC s coll eague, CDC about their approach. In
fact, they were also able to make a 7:1 virus, and |
think together we will be able to nmake any reconbi nant
vacci ne.

In addition, we also been able to
transfect the NA into the code adapted virus
background. Right now what we try to do is to take

the 7:1 internediate and try to transfect the second
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wild type of gene into this construct to nmake
candi dates, which we plan to test in animal, first in
chicken and in ferrets for its safety before we could
consider it for testing safety in human.

The first approach | just nention to you
is, in fact, what happens is we are applying our USDA
permssion to work wth [|ow pathogenic A duck
Si ngapore strain. However, the permt is still
pendi ng, and we're hoping we could get the perm ssion

as soon as possible so we could start the first

appr oach.

Thank you for your attention.

DR. LEVANDOABKI :  Ckay. That concl udes
our presentations, and I will turn the rest of the

time over to you, Dr. Ferrieri.

CHAI RPERSON FERRI ERI : Thank you very
much, Rol and.

s there anyone else from industry who
wanted to make a statenent at this tine?

Protein Sciences has been adequately
represented or not? Any further comnments?

DR WLKINSON: |'msorry?

CHAl RPERSON FERRIERI: | said do you feel
that you' ve been adequately represented or do you have

any other coments from Protein Sciences?
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DR W LKI NSON: | think we've been
adequately represented, but if there are anynore
gquestions, we could address those.

CHAI RPERSON FERRI ERI:  Thank you.

Any questions? Dr. Couch.

DR. COUCH: Well, mybe we know the
answer, but we've heard a good bit about the ongoing
efforts of Protein Sciences and Averon. Do any of the
manuf acturers have any involvenent so far in the
| aboratory at even early stage of thinking and | ooking
at H5N1 possibilities? The current manufacturers.

DR. VOGDI NGH: No, we don't.

DR. COUCH:. Zero.

CHAI RPERSON FERRI ERI : Vell, I'"m quite
i npressed with what we've heard fromthese other two
firms and the progress that has been nade.

Yes, Dr. Levandowski .

DR. LEVANDOWSKI :  Could I just nentioned
that in response to that question | think there is
sonme progress that has been nade in the sense that
t here are ongoi ng di scussions as there always are with
t he manufacturers so that they understand where things
stand in terns of what mght be required of them when
the tinme cones.

This goes on all year long, and it's part
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of our regular interactions with manufacturers. They
need to be in the loop, so to speak, on all of the
I Ssues.

DR. COUCH. Could I ask another question
then? 1t mght be alittle bit nore specific.

CHAI RPERSON FERRI ERI:  You bet.

DR. COUCH: I assunme that t he
manuf acturers, and as we would, are commtted to
preparing the trivalent vaccine that will be avail able
for the market this fall. If we should make a
decision that we'd like to have trial vaccines for
devel opnment pur poses, how nmuch lead tinme to do have to
have for ordering the egg to nake additional vaccine,
or is that feasible at the present tinme?

CHAI RPERSON FERRI ERI : Wul d one of you
like to --

DR COUCH well, Bill points out it kills
eggs, but you'd have to tanper with that, an earlier
harvest or altered antigen to prevent that. That
woul d be a qualifier for the vaccine preparation.

CHAl RPERSON FERRIERI:  Yeah, that's quite
a qualifier.

Yes, Dr. Edwards.

DR. EDWARDS: how w dely avail able are

these strains? Are there restrictions placed on who
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you will send these strains to and how are they being
managed?

CHAI RPERSON FERRI ERI: Good questi on.

DR. COX: That's an excellent question,
and there have been very extensive international
di scussi ons about the distribution of these particul ar
strains, and the discussions were inportant because
not only is there a danger to human health, but
there's a very well defined danger to ani mal health.

And so it was decided that the strains
should be distributed to only those | aboratories that
get a USDA permt and have the proper facilities for
cont ai nment .

So that's part of the equation and part of
the reason that the manufacturers haven't been sent
these strains in advance. They sinply don't have P3

plus level containnent to be able to work on these

strains.

Rol and, would you like to add anything to
t hat ?

DR LEVANDOMSKI: No, | think that sums it
up. | guess that's sonething that | shoul d have been

saying, but I'msort of assumng this, being a little
bit -- what should |I say? -- sleepy right now.

(Laughter.)
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DR, LEVANDOWEKI : From all of the
preparations that have been going on, but, yes, that's
true, and I think | alluded to that. | maybe didn't
make it direct enough in ny other coments.

There is a concern about contai nnent for
these strains, and that would be a reason that the
manuf acturers woul d not be working with these unless
there's a serious intent to do sonething and we know
they can do it safely and they know that they can do
it safely.

CHAI RPERSON FERRI ERI : W have two
critical questions to address today, but before we
start on that, | mght say we're only five mnutes off
fromthe schedul e that was prepared for us, and there
are sonme of you who think | prepare the schedul e.
don't.

But this is an opportunity for those of
you who have felt that your questions have not yet
been delivered to do so. Dr. Broone, would you care
to open up a few? You had sonme questions on your
mnd. Do you still have then?

DR. BROOME: Well, one question I'd like
to pursue a little further is a question that Bob had
raised earlier as to the nagnitude of the difference

between G oup 1 and Group 2 human strains of Hong
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Kong, and I"'ma little puzzled by the ferret antisera
results because it appears that the Goup 2 antisera
titers are higher for the Goup 1 strains than the
G oup 2.

| just wondered if sonmeone could explain
that to ne.

DR. COX: W have very little experience
with ferret antisera to these strains. Ferrets are
having to be boosted. So in other words, a single
intranasal infection doesn't produce a high enough
titer.

It does look |like the antiserum to the
Hong Kong 483, which is a representative of Goup 2,
does a better job in inhibiting all of the viruses
both in Goup 1 and Goup 2. So we have to explore
that further with additional antisera.

W also need to have, as | nentioned
before, the ferret antisera to the duck Singapore
strain and see if its antigenic profile matches well
enough and if the antiserumto it will inhibit viruses
in both Goup 1 and G oup 2.

| think that sone animals experinents
woul d be very useful in |ooking at cross-protection.
Al t hough they m ght not be definitive for humans, they

certainly woul d be very interesting, and | think those
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experinments will be ongoi ng.

CHAI RPERSON FERRI ERI : Anyt hing el se,
Claire, you can think of at the nmonent?

DR. BROOVE: well, | have lots of
guestions about the animal epidem ol ogy, but maybe it
woul d be hel pful to just try --

CHAI RPERSON FERRI ERI : Vell, 1 like
t hat --

DR. BROQOVME: -- to sort out the -- you
know, is there anything further that can be said about
the antigenic simlarity or dissimlarity of Goup 1
and G-oup 2 because | think that's absolutely key in
sort of saying whether we know what candidate you
woul d even propose?

CHAlI RPERSON FERRI ERI : Dr. Cox, do you
want to address that?

DR COX: W have gone ahead and nodi fi ed.
Because we don't have a definitive answer at this
time, we're pursuing prototypes of both Goup 1 and
Goup 2, and | think that's about all | can say at
this tine.

W will have additional ferret antiserum
within the next couple of weeks, and hopefully those
sera will help answer the questions, but we are

pursui ng prototypes of both groups so that we'll have
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t hem avai | abl e.

DR. API CELLA: Wi ch one --

CHAI RPERSON FERRIERI: Dr. Apicella?

DR APl CELLA: Excuse ne. You know, which
one is the strain that the gene has been sent out on?
s that 156 or 483?

PARTI Cl PANT: One, fifty-six.

DR. API CELLA: One, fifty-six?

PARTI Cl PANT: Are you tal king about the
Protein Sciences'?

DR. API CELLA: Yeah.

PARTI Cl PANT: It's 156 or 157.

DR. COX: One, fifty-six.

DR API CELLA: And Averon also, | assune,
t he sane.

CHAI RPERSON FERRI ERI : The same strain,
Dr. Cox?

DR. COX: They have 156 and 483.

Dr. Apicella, and then we'l|l get back to
you, Dr. Couch, or did you want to pursue that point
now?

M ke.

DR.  API CELLA: This is maybe a naive
guestion froma pathogeni c bacteriologist, but thisis

for Dr. Wbster. If | was told that | had a strain



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

243

that killed an animal in a day, |'d be thinking about
a toxin. Has anyone | ooked at these strains for super
antigen production or sone other antigen that could
act as a toxin in the animal?

DR WEBSTER No. The actual nechani sm of
death in the chicken is not well established. There
are lots of things to be done. \Wether a cytokine
i nduced or -- no, | can't answer the question.

CHAI RPERSON FERRI ERI:  Pati ents who have
di ed have not had henorrhagic diathesis, have they?

DR COUCH  No.

CHAI RPERSON FERRI ERI : Have they had
henmorrhagi c diathesis, all of thenf

DR COUCH: Most common virus disease
| eading to dissem nated intravascul ar coagul ation is
i nfluenza.

CHAl RPERSON FERRIERI:  And you think that
prevails here in these patients, as well?

DR, COUCH: Well, apparently the first
case also had DIC, in Reye's Syndrone, DI C

CHAlI RPERSON FERRI ERI:  They' re conpl i cated
by the other probl ens going on.

DR. FUKUDA: Actually, you know, severa
of the cases have had coagul opat hi es associated with

their case. They haven't had overt bleeding, but
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their PTA PTTs have been off and | ow pl atel ets.

CHAI RPERSON FERRI ERI: Could we pursue a
couple of quick animl questions, Dr. Wbster? |
didn't quite renmenber whether or not ducks were
positive and were susceptible to these strains, and
they were not sacrificed in the first tier of what's
been goi ng on, the nmassacre going on in Hong Kong, the
chi cken massacre.

DR. WEBSTER You ask a very inportant
guestion because when these highly pat hogenic chicken
viruses are put into ducks, there's no pathogenicity
at all, but the ducks usually shed. Experinmental |y
the ones that were inoculated shed very low titers,
but there's differences in breeds of ducks.

The inportant thing is both ducks and the
geese can be infected totally nonpat hogenic. Part of
the history of these pathogenic avian influenza
viruses where the ducks is not a figure.

CHAlI RPERSON FERRI ERI :  Because - -

DR. WEBSTER A wonderful passenger in
t hese markets for having the virus.

CHAlI RPERSON  FERRI ERI : Vel |, we're
interested in reservoirs that m ght persist after the
chi ckens have been elim nated. The chickens w |l

continue to be nonitored, but many of us can't help
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forget the photos of chickens who had managed to
survive the first attenpt to elimnate them and ran
around Hong Kong, and they were sick.

The potential was there perhaps to infect
ot her ani mal s. Do you know if rodents have been
cultured? Are rodents susceptible to the virus?

DR WEBSTER  There has been surveill ance
done in conjunction with Dr. Shortridge. M ce and
rats and dogs and cats have been tested, and there is

no evidence at this tinme that they're susceptible.

So | wuld like to coment on this
i nfected chickens running around Hong Kong. | think
the press was rather irresponsible. | think the

authorities in Hong Kong did a fantastic job in
getting rid of the chickens in the markets in a very
short tinme, and if you can imagine trying to get rid
of 1.6 mllion chickens in one day and to train people
to do that and not have a few m sfortunes, then you're
just CGod-like, and it can't be done.

There were very few i nci dences of chi ckens
runni ng around Hong Kong. | can assure you there
weren't, and they have very successfully renoved
i nfected chickens from Hong Kong.

There are chickens on the ground in Hong

Kong. They are not infected as far as we know with
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H5NL1.

CHAl RPERSON FERRI ERI:  Thank you. That's
very reassuring, Dr. Wbster, and | agree with you
t hat unfortunate photos got into the newspapers.

G her comments fromthe panel or shall we
nmove on?

Dr. Broone, yes.

DR BROOVE: | just wondered if you could
clarify how a virus which resulted in 70 percent
nortality in the chicken farnms would be found in al
of the bird markets with no apparent ill ness.

DR. WEBSTER: That's a question that we
have to resolve scientifically over the next severa
nmonths. There are several possibilities.

We're tal king about a different breed of
chi ckens. We're talking about the -- you saw the
pi ctures of the chickens. These are red chickens. W
use white chickens in the United States to determ ne
pat hogenicity.

There are genetic differences between
these birds. | can't give you an answer at this tine,
but I think within a matter of nonths when we resol ve
the conplete picture of what was going on in these
markets we wll come up with an answer on that

subj ect .
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CHAl RPERSON FERRIERI:  Dr. d enent s- Mann.

DR.  CLEMENTS- MANN: Yes. | just was
wondering, given -- | nmean, just in the preparedness
spirit, wouldn't it rmake sense to go ahead and prepare
the reassortants or at least to nake a prototype
i nactivated vaccine and do sone clinical testing just
to be that far ahead while we do have tinme?

| just wondered what the real plan is
t here.

CHAI RPERSON FERRI ERI @ Who wants to take
that one on? Dr. Cox |ooks interested, but --

(Laughter.)

DR COX: W're asking for advice fromthe
Commttee actually no that. | think that there's a
general consensus that this would be a prudent thing
to do, and we hope that there is agreenent here in
this roomthat we should proceed with the preparation
of suitable vaccine candidate strains and they shoul d
be used in clinical trials.

CHAI RPERSON FERRI ERI : This is a great
entre then for us to nove directly to the level of
urgency, three words of the day, the rest of the day.

Nunber one, pl ease comment on the need for
i mredi at e production of H5NL vaccines for general use

or for use in developnental clinical trials.
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Who wants --

DR. WEBSTER: | have to leave to catch a
pl ane.

CHAI RPERSON FERRI ERI:  Sorry.

DR WEBSTER | woul d urge you to go ahead
imediately with the preparation of vaccines. You
have no assurance that these viruses are not still in
Sout heast Asian, either in human or in the duck
popul ation. So you have a w ndow of opportunity to do
it. Do it now

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
Webst er. We appreciate all of your contributions
t oday.

How do vyou feel about this, Dr .
LaMont agne?

DR, LaMONTAGNE: Well, 1 think it's
actually inportant to try to devel op sonme of these
vaccines. That's why we took the steps that we took
in Decenber to get at least a purified HA vaccine
pr oduced.

| think there are |ogistic problens, sone
of which Nancy nentioned a nonent ago, which the
manuf acturers are quite sensitive to and the USDA is
quite sensitive to in terns of maeking an inactivated

i nfl uenza vaccine in the conventi onal manner.
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So | think working through around the
strategi es that were described by the Averon group and
by the Protein Sciences group and al so by the CDC and
FDA groups, | think we will be able, one hopes, in the
next several weeks to really make a decision as to
whet her or not we can nake a conventional inactivated
vaccine along the lines that Dr. C enents-Mann was
suggesti ng.

| think we do need to do that, and we're
fully prepared to try to do whatever we can to see
t hat that happens.

CHAl RPERSON FERRIERI :  Dr. Kil bournne, what
is your reflection on this point?

DR, KILBOURNE: Well, | agree absolutely
with both Dr. Wbster and Dr. LaMontagne. | think
t hat what al ways happens and what's happened in the
past every tine we have this kind of pandemc alert is
there's an enornous anmount of interest by everybody in
the situation, and the mnute it starts to ebb away,
the interest ebbs away and the nonentum

| woul d urge even if sonebody prom sed you
t here was never going to be another case of H5NL, that
this should be a paradi gmfor doing sone of the kinds
of clinical trials that | think were nentioned by

ot her s.
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You have the opportunity to put a
potentially dangerous antigen which need not be in
dangerous formwhen it is used in trial by the nethods
we heard about and put it into a conpletely
suscepti bl e popul ation, immunologically virgin, and
find out howthey will respond, and we can bring other
changes on this.

So | would think not only should a vaccine
be made, but there should be clinical trials of this
vacci ne.

CHAI RPERSON FERRI ERI : We'll get to the
second point in a nonent.

Dr. Karzon, what are your thoughts on
this?

DR. KARZON: | would like to comrend the
early entry into this project on the part of the NIH
with a new actor in vaccine developnent at the
operational level at any rate, if | renenber, and the
CDC, and what | would like to ask, if | vote for
progressing, which I will, 1'd like to know how | ong
it's going to take.

There are so many if, buts, and ands in
t he devel opnent of this process which are unknown. It
woul d be very useful to be able to project what we

will learn in trying to do sonething about it if we
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w sh to.

CHAI RPERSON FERRI ERI : Nancy or John,
woul d you like to respond?

DR LaMONTAGNE: Well, David, that's very
difficult to predict. | nmean if your question really
relates to whether or not we can go ahead and nake a
conventional inactivated vaccine of the traditiona
formul ation that we' ve been using in the United States
for the last 20 years or so, | think that's going to
depend on which antigen one selections, and the
choices are limted and perhaps not ideal if one were
to go ahead today.

| nean, you're either going to have to use
sonething |ike the A duck/Singapore strain or another
A virulent virus of that type.

So | think once that decision on what
antigen to include, | think it could nove fairly
rapidly assuming that we could get it produced in a
reasonabl e way. | don't see that that would be
necessarily a problem

But | think you're tal king about nonths
rat her than weeks or days before one woul d have such
a vacci ne.

CHAl RPERSON FERRI ERI:  Nancy, do you have

alittle comment on that?
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DR COX: Yes, | agree. It will be nonths
bef ore we can get appropriate candi dates, get them
tested for safety, and actually get sonme clinical
trials underway.

CHAI RPERSON FERRI ERI:  FDA has not asked
us for a formal vote on this, but | really feel that
it would be inportant for us to get the sense of the
Commttee. The strength of our thoughts on this could
give a great deal of inpetus and support to all of the
federal agencies involved, and | would |ike a show of
hands of the Commttee nenbers and the tenporary
voting nenbers who are noving ahead for inmmediate
production, appreciating what "inmedi ate" neans, that
it's not going to be days or weeks.

Could | get a feeling for the support of
nmovi ng ahead with the production of the H5N1?

(Show of hands.)

CHAl RPERSON FERRI ERI : That's superb.
It's unani nous, and we'd |like to convey the strength
of our thinking on this point.

This is not an inpetuous approach.
think we've got to be prepared. Qur thinking reflects
t he considerable data we've heard at this tinme and
sone of the prelimnary information we heard back in

December.
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|'d like to -- yes, Dr. Eickhoff.

DR. El CKHCOFF: Could you sort of put a
qualifier around this, or at least | would like to put
a qualifier around this?

CHAI RPERSON FERRI ERI:  Sure. Let's hear

DR EICKHOFF: First of all, I think this
is a golden opportunity in many ways for us to |learn
a great deal. | absolutely think we should go ahead,
find a suitable candidate or two, meke vaccine for
clinical testing, test it, determne the safety and
efficacy in humans, and cone to a point of being ready
to go if there should be a pandemc. W're all set
and ready to nmake vacci ne for public use.

We'll learn a whole lot in the process,
but I don't -- | nean, the qualification that | would
put on it was that | don't think we're anywhere near
maki ng a decision to make a vaccine for w despread use
in the popul ation.

CHAl RPERSON FERRIERI:  That is inplicit in
our thinking, in our recommendation, but | value your
havi ng brought that up

No, it's not a push to do anything
i npetuously at all, but to be prepared.

Shall we nmve on then to the next
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question? Dr. Snider?

DR COUCH Wwell, I'dlike to say, Pat, if
| could, I think an inportant conponent of that is not
waiting for each step to get conpleted before we take
the next step. W need a tine franme that's out here
which mght commt wus to the Singapore or the
reconbi nant out of Britain or the best one that's cone
out of the current effort, you know, as we go ahead,
and when the tine frane is there for preparing what we
want to call sonething |ike a conventional vaccine for
these trials.

CHAlI RPERSON FERRI ERI :  Yeah.

DR. COUCH. That needs to be set up, and
t he manufacturer certainly needs to be a part of those
di scussi ons.

CHAI RPERSON FERRI ERI:  Yes, absolutely.

Dr. Snider.

DR. SNIDER  Well, | just wanted to nake
explicit what | think other people were inplying, and
that is that when we say we'll learn an awful lot, we
don't nean just in terns of scientific information,
but in ternms of pandem c preparedness. So | think
it's inportant to nove forward for what we will |earn
hopefully in time to allow us to nove nore

know edgeably, nore rapidly to deal with an actua



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

255
pandem ¢ situation

So it's not just adding to the body of
scientific know edge.

CHAl RPERSON FERRIERI: Wl |, that's true
and | wonder if you could expand upon that point, how
you woul d view the nature and scope of any clinica
trials that would be in the future. This is premature
for us to discuss it in the kind of detail we're used
to hearing, but perhaps we could open up the subject
at least, and it would be hel pful for CBER

What woul d be your notion of the nature
and scope of this to nove forward in a bigger way
towards wultimate |icensure? What would your
requi renents be?

DR. SNIDER. | think there are a |ot of
things to tease apart, but let nme just start with sone
basi ¢ assunpti ons.

That we were to nove forward wth
devel opi ng vaccines that we determ ne were safe and
i mmunogeni c in the experinental animals.

Subsequently we would nove into Phase 1
trials in humans, to | ook at safety and inmmunogenicity
i n humans.

Whet her we nove further in this particular

setting, | think it's difficult right nowto say. It
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wi Il depend wupon further devel opnents. If the
guestion is that we believe that in a risk assessnent
that there still remains a significant risk that,
let's say, HbNL is likely to present a threat, if that
further information unfolds, then we clearly have to
nmove to the point of doing the Phase 2 and Phase 3
trials.

And one of the questions would be how many
peopl e need to be included. It seens to ne -- and
what ki nds of people need to be included. Certainly
we need to think about all the different age groups.
We need to be sure the children are included, that
young adults, and the older adults or elderly are
i ncl uded because we all know they respond differently
to the vaccines or potentially could.

CHAI RPERSON  FERRI ERI : What about
occupational risk? Should we think that one of the
natural groups to focus on as we nove forward woul d be
poul try workers?

DR. SN DER: Yeah, | think in ternms of
t hi nki ng about who would be suitable candidates,
clearly one would think in terns of those who are nost
likely to be exposed, and in the end | think you're
going to tal k about at |east several hundreds if not

maybe a few t housand peopl e.
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CHAlI RPERSON FERRI ERI: Ri ght.

Dr. Couch, do you have sone refl ections on
this particular point?

DR. COUCH: No, | think I've heard
everything D xie was saying and | agree that the kind
of trials we're tal king about were the nodel for those
trials | think Roland alluded to earlier, that a | ot
of us were in the mddle of, the swine trials and
followed up by the USSR trials, and the dose
responses, the two doses, the different age ranges are
an essential conmponent of that, and that both is a
scientific exercise, but it's a very inportant
prelude, public health exercise to where we m ght go.

And | guess | have to viewny view. Rob's
not here. As Dixie says, what is the assessnent of
the risk? W can't assess that risk. We actually
don't know what it is, and that nakes the decision for
us, | think. It's because we don't know that that
ri sk does, indeed, exist, and therefore, we have to
nmove forward wth preparation and hope that it
di sappears.

But at the present tinme we don't know.

CHAlI RPERSON FERRI ERI: Ri ght.

Dr. d enents- Mann.

DR, CLEMENTS- MANN: | was just also
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wonderi ng and thi nki ng ahead of sone of the approaches
that will put us in the question of whether to nove
forward with, that it also mght be prudent to get
sone proof of <concept wth, for instance, the
bacol ovi rus expressed reconbi nant, you know, with a
different -- you know, with an acceptable virus for
chal | enge or, you know, to get sone efficacy data just
so that one could extrapolate froma vacci ne that has
been shown to be protective with a different
hemaggl utinin, you know, into future use.

CHAl RPERSON FERRIERI: O her points? Yes,
Dr. Kil bourne and then Dr. LaMont agne.

DR. Kl LBOURNE: | think there's a nuch
| arger issue at stake here. I'ma little concerned
that the conversation right now perhaps rightly is
focusing on H5NL, but actually in 1971 right after the
ability to transfer high yield characteristics to
vacci ne viruses was discovered, it was suggested that
we prepare a bank or library of all the existing
finite, non-Androneda strain antigens which surround
us in animals and prepare high yield reassortants in
advance.

It's a little frustrating for some of us
to see us going through these notions now in 1998. W

coul d al ready have such a vacci ne.
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| think the kind of evidence |'ve heard
this morning fromDr. Perdue and others of the cross-
antigenic relationships wthin subtype is a critica
thing to appreci ate because one of the criticisns of
this kind of approach has been that you al ways have to
have the exact match

I think in terns of the safety
consi derations of personnel, |aboratory workers, and
everything, you don't have to have the exact match
As Dr. Webster hinself pointed out before |eaving,
there nmay be enough heterovariant relationship to
prevent death or serious illness.

So | really hope that -- and | nention
this because the Pandem c Planning Conmmttee, which
has been leading a |life of quiet desperation now for
five years and is now getting a gleamin its eye with
this revival of interest, has been considering these
things very seriously. | think ultimately this group
is going to have to think about this and advise us.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. LaMont agne.

DR, LaMONTAGNE: | was just going to add
basically the follow ng thought, and that is that |
think I agree totally with Bob and his concl usion that

we don't know what the risk is. So as a consequence,
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| think we have to proceed al ong two pat hways.

One of themis the recognition that the
reliance is, in fact, the worst case scenari o ensues,
and that is we have H5N1 com ng back. The public
health reliance will be on those interventions which
have been certified and with which we have experience,
nanel y, the conventi onal i nactivated influenza
vacci nes that we all know and use.

So there has to be an effort to try to
produce that kind of vaccine, and in parallel, |I would
go along very strongly with what D xie and ot hers have
said, and that is including Ed's recent comments,
about | ooki ng at ot her approaches, but | think we have
to recogni ze that the major tool we will have wll be
the inactivated vaccines that are currently |icensed,
and that has to be reflected in our priorities.

CHAI RPERSON FERRI ERI :  Dr. Broone.

DR.  BROQOME: | agree with what John's
saying, but | guess I'mstill renenbering our sort of
egg dilemma fromthe norning, and it seens to ne that,
yes, we need to go ahead with candi date vaccines
t hr ough production and Phase 1 and 2 testing, but that
still doesn't address the tinme delay if, in fact, a
wor st case scenario ensues in terns of l|large scale

pr oducti on.
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|'mcertainly not an influenza virol ogi st
or vaccinologist, but it just occurs to ne whether we
shoul dn't also be investing substantial efforts in
tissue culture alternatives or other ways in which you
could avoid the egg dil emma.

CHAI RPERSON FERRI ERI : Any scientific
response to that latter point?

No one would disagree with you, Caire.
VWhat do we have cooki ng?

Dr. LalMont agne.

DR, LaMONTAGNE: Well, | nean, obviously
if we have alternative sources, that would be
wonderful, but | just remnd the group that the
production of influenza vaccines and enbryonated eggs
is a long, established, and quite well devel oped
industrial process, and that if you're really talking

for large anounts of vaccine that mght be required to

counteract a pandemc event, | think this is what
you're going to -- you're going to have to deal with
this one, | think, in eggs unfortunately.

DR. COUCH: Yeah, | think Mary Lou

enphasi zed that a mnute ago. This is an opportunity
for new approaches to be in the conparative dat abase,
and that's how you devel op your credibility for the

future.
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CHAI RPERSON FERRI ERI : Vell, I'm very
i npressed today with what we' ve heard, the cooperation
that's been international, bringing together data from
many, many sources, the U S. cooperation anong at
| east three federal agencies, the interaction wth
i ndustry. It is all very inpressive and has taken
pl ace over a short tine.

So on behalf of the Cormittee nenbers, |
want to thank you all for educating us superbly today
and, again, congratulate you for all that you' ve
acconpl i shed under enornous stress and tinme deadl i nes.

| think we'll be hearing nore fromall of
you in the relatively near future.

|'"d like to now turn the neeting over to
Ms. Cherry for the open public hearing.

M5. CHERRY: At this tinme we will see if
there is anyone in the audience that w shes to nmake a
st at enent .

Yes, woul d you cone forward and state your
nane.

MR PETERSON. Paul Peterson from Bi ochem
Vaccines in Canada. W' re producer of about half of
Canada' s vaccine using the traditional egg approach.

| just wanted to make a comment on Dr.

Br oone' s conmrent s earlier about alternative
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approaches. W' re pursuing tissue culture technol ogy
for inactivated vaccine. W're in |ate stage trials
right now for this process.

We don't know where we're going with the
H5N1, but everyone in this roomknows of the potenti al
of where this could go. So | just wanted to say that
we have initiated a program to evaluate growh
potential and possibility of vaccine production for an
H5N1 vacci ne using our tissue culture technol ogy.

So we all hope that the traditional egg
approach and attenuated strains that could be used in
the traditional way will be successful, but | just
wanted to state that as an approach to have a Plan C
if things go wong or to remnd everyone like with the
situation wth not only the egg supply and the
| ogi stics of egg supply, but also to rem nd everyone
that our egg supply is also susceptible to this virus.

| f something really bad happens, | just
want ed to nmake people aware of that. So we are trying
to do our best to pursue, you know, Plan D if
sonet hing really bad happens.

Thank you.

CHAI RPERSON FERRI ERI : Thank you very
nmuch.

MS. CHERRY: |s there anyone else who
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woul d I'i ke to make a statenent?

(No response.)

M5. CHERRY: |If not, then I'Il| declare the
open public hearing closed.

CHAI RPERSON FERRI ERI : Thank you, M.
Cherry.

Again, | want to thank the Conmmttee
menbers and al so for the | eadership displayed by Dr.
Rol and Levandowski, and we'll adjourn for today.

(Whereupon, at 4:30 p.m, the neeting was

adj our ned.)



