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(7:53 a.m)
CHAI RPERSON FERRI ERI : Good norni ng,
everyone. |1'd like to call the neeting to order.

|"'m Dr. Patricia Ferrieri, chair of the
Vaccines and Related Biological Products Advisory
Commttee, and we'll do introductions of everyone at
the table in a nonment, but 1'd like to turn it over to
Ms. Cherry so that we can deal with all of the other
adm ni strative issues.

M5. CHERRY: Well, first of all, 1'd like
to say welcone and to congratulate all of you who
found the correct hotel this tinme. | was so afraid we
woul d | ose everyone because by habit you just m ght
got a little farther down the street.

W have a |l ong program so we want to keep
this on track as nuch as we can, and | have to take
the first several mnutes to read the conflict of
i nterest statenent.

Thi s announcenent is nmade a part of the
record of this neeting of the Vaccines and Rel ated
Bi ol ogi cal Products Advisory Commttee on March 23rd,
1998.

Pursuant to the authority granted under

the Coommttee charter, the Director of FDA, Center for
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Bi ol ogi cs Eval uati on and Research, has appointed the
followi ng individuals as tenporary voting nenbers for
t he di scussions involving the scientific and ethical
considerations of the human chall enge nodel using
virulent salnonella typhi bacteria: Drs. Joshua
Fierer, Stephen Hoffman, Eric Mntz, D xie Snider, and
Har ol d Vander pool .

The Director has also appointed the
followng as tenporary voting nenbers for the
di scussion on the influenza virus vaccine formnul ation
for '98-'99: Drs. Robert Breinman, Theodore Ei ckhoff,
Edwi n Ki | bourne, D xie Snider, and Robert Wbster, and
sone of those will be joining us this afternoon.

Ms. Kathy Know es, Executive Director of
the Health Information Network in Seattle, is serving
in the capacity of consuner representative for the
Commttee today. That's in the absence of Ms. Rebecca
Col e, who couldn't nmake it today. M. Knowes is a
nonvoting consul tant.

By the way, | would al so nention that Dr.
Huang and Dr. Poland al so could not be with us today.

Based on the agenda nade avail able, it has
been determned that all financial interests in firns
regul ated by the Center for Biologics Evaluation and

Research that may be affected by the Commttee's
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di scussions and have been reported Dby the
participating nenbers, tenporary voting nenbers, and
consultants as of this date present no potential for
the appearance of a conflict of interest at this
nmeeting, wth the follow ng notations and di scl osures.

|"ve got to do sonething to liven this up

(Laughter.)

M5. CHERRY: For nenbers, Dr. Ada Adinora,
an appearance determ nati on anmendnent was approved by
t he agency on April 4th of 1997 for an unrel ated grant
fromN Al D fromwhi ch she receives part of her salary.

For Dr. Mary C enents-Mann, a waiver was
approved to permt her full participation in today's
di scussions and any votes taken today. In addition,
Dr. denents-Mann reported that she spoke on Cctober
24th of '97 at an unrelated grand round supported by
a regulated firmwhere she received an honorarium

Dr. Kathryn Edwards. A written appearance
determ nati on was approved for an unrel ated grant and
three unrelated contracts from NNAID, as well as an
unrel ated contract froma regulated firm Dr. Edwards
al so has disclosed that she spoke in May of '97 on an
unrel ated issue sponsored by a regulated firm where
she received an honorarium |In addition, she spoke on

anot her unrel ated topic sponsored by a regulated firm
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She did not receive any personal remuneration.

Dr. Mary Estes. A witten appearance
determ nation was approved for unrelated contracts
from N AlD. In addition, she has an wunrelated
research agreenent with a regulated firm She al so
di scl osed that she was an invited speaker for a
regul ated firmon an unrelated topic. She received an
honor ari um

Dr. Patricia Ferrieri has disclosed that
she is a local principal investigator on an unrel ated
NI Al D contract awarded to her university.

Dr. Harry Greenberg has disclosed that he
hol ds an unrel ated patent with NIH which was |icensed

to a regulated firm

Dr. Caroline Hall. An  appear ance
determ nation was approved for Dr. Hall for an
unrelated NAID contract -- oh, for unrelated
contracts, plural, for which she received salary. In

addi tion, she reported that in the past she consulted
with a regulated firm on an unrelated issue. She
recei ved an honorarium

For the consultants, Dr. Stephen Hoffman
reported that his enployer, the Naval Medical Research
Institute, is negotiating an unrelated CRADA with a

regulated firm |In addition, Dr. Hoffman reported a
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past unrel ated speaki ng engagenment with this regul ated
firm He receives no personal renuneration.

Dr. Edwin Kil bourne reported that he is
the co-investigator of an unrel ated contract awarded
by a regulated firm

Dr. Eric Mntz reported that he co-
authored a chapter on an unrelated topic with Dr.
Myron Levi ne.

Dr. Cynthia Sears reported that she
col l aborates with a researcher at the University of
Maryl and on an unrel ated grant which was awarded by
NI AID. She receives salary for this collaboration

The followi ng participants did not have
any financial interest to report: Ms. Kat herine
Know es, Drs. Robert Breiman, Theodore Eickhoff,
Joshua Fierer, Dixie Snider, Harold Vanderpool, and
Robert Webster.

In regard to FDA's invited guest, Dr.
Marion Danis, the agency has determned that her
service is essential. She has no reported financi al
interests that would present a conflict of interest.

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
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t henmsel ves from any invol venment, and their excl usion
will be noted for the public record.

Screeni ngs were conducted to prevent any
appearance, real or apparent, of conflict of interest
in today's Comm ttee discussions.

Copies of all waiver statenents and
appear ance determ nati ons addr essed in this
announcenent are available by witten request under
t he Freedom of Information Act.

Wth respect to all other neeting
participants, we ask in the interest of fairness that
you address any current or previously financial
i nvol venent in any firm whose products you wish to
coment on.

And | would al so nention one ot her thing.
Late this afternoon when we have the short reports on
the | aboratories, Dr. Mchael Apicella will be joining
us by teleconference, but that's late in the day.

CHAI RPERSON FERRI ERI : Thank vyou, Ms.
Cherry.

"Il start then by introducing the table.
If we could go clockwise starting with Dr. Danis
pl ease, and your affiliation.

DR. DAN S: |"'m Marion Danis from the

Departnent of Cinical Bioethics at the dinical
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Center of the National Institutes of Health.

M5. KNOALES: And |'m Kathy Knowes. [|I'm
from the Health Information Network in Seattle,
Washi ngt on, and I"'m acting as a consumner
representative today.

DR El CKHOFF: Ted Ei ckhoff, Departnent of
Medi ci ne, University of Col orado.

DR, HALL: Carolina Hall from the
Uni versity of Rochester.

DR ADI MORA: Ada Adinora from the
University of North Carolina School of Medicine,
| nf ecti ous Di seases.

DR.  GREENBERG Harry G eenberg from
Stanford University and the Palo Alto VA Hospital.

DR VANDERPOOL: |'m Harol d Vander pool of
the University of Texas, the Medical Branch in
Gal vest on.

DR MNTZ: FEric Mntz fromthe Foodborne
and Di arrheal D seases Branch, CDC.

DR HOFFMAN  Steve Hof fman, the Director
of the Malaria Program Naval Medical Research
Institute in Bethesda.

DR. FIERER  Josh Fierer, the University
of California, San Diego, and the VA Center.

DR EDWARDS: Kathy Edwards, Departnent of
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Pedi atrics, Vanderbilt University.

DR.  CLEMENTS- MANN: Mary Lou d enents-
Mann, Johns Hopkins University School of Public
Heal t h.

DR. SN DER D xie Snider, Associate
Director for Science, CDC

DR. ESTES: Mary Estes, Mol ecul ar
Vi rol ogy, Baylor College of Medicine.

DR. SEARS: Cynthia Sears, Johns Hopkins
Uni versity School of Medi cine.

CHAl RPERSON FERRI ERI : I"'m Patricia
Ferrieri of Departnments of Lab Medicine, Pathol ogy,

and Pediatrics at the University of M nnesota Medi cal

School .

As we proceed with the norning and
af ternoon program when you w sh to speak, 1'd like
you to raise your hand, and I wll acknow edge you

here at the table, and that you will state your nane
because our recorder needs to know that, and some of
you are not as well known to ne, and | nmay not
remenber your nane when | need to.
Good norning. Dr. Robert Breiman, woul d
you like to introduce yourself and your affiliation?
DR. BRElI MAN: I"'mlate, and I'm Dr. Rob

Br ei man.
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(Laughter.)

DR. BREI MAN: From the National Vaccine
Program O fi ce.

CHAI RPERSON FERRI ERI:  Thank you.

Vell, we'll nove ahead then, and I'Il turn
t he program over to Dr. Douglas Pratt from FDA, who
will then nmake a presentation, and then we'll nove to
t he sponsors.

Good norning, Dr. Pratt.

DR. PRATT: Good norning, nmenbers of the
Comm ttee, colleagues, and guests. M/ nane is Dougl as
Pratt. I'"'m a nedical officer in the Division of
Vacci nes and Rel ated Products at FDA

The purpose of this norning's neeting is
to consider a proposal to conduct hunman chall enge
studies of typhoid fever. The Division of
M crobi ol ogy and Infectious D seases at N Al D, working
wth investigators at the University of Maryland's
Center for Vacci ne Devel opnent have proposed in pre-
| ND subm ssions and discussions to initiate a series
of studi es based on a human chal | enge nodel of typhoid
fever.

The chal | enge nodel under consideration
proposes to infect human volunteers wth live,

nonat t enuat ed, pat hogeni c sal nonella typhi.
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The stated objectives of the study are:

One, to identify vacci ne candi dates worthy
of evaluation in large scale trials in endem c areas;

Two, to denonstrate whether the candi date
vacci nes protect imunol ogically naive individuals as
woul d be the case of travelers from nonendemc to
endem c areas; and

Three, to investigate the pathogenesis in
human i mmune response to wild type sal nonella typh
and to attenuated vacci ne strains.

Begi nning in the 1950s, human chall enge
studies of typhoid fever were conducted by
investigators at the University of Maryland School of
Medi ci ne. Hundreds of adult male inmates at the
Maryl and correctional facility at Jessup, Maryland,
served as human subjects. Investigators elected to
term nate these studies in 1974.

The proposed nodel differs in inportant
respects from the earlier challenge nodel. Drs.
Levine and Tacket will be presenting details of the
proposed study shortly.

A draft protocol was submitted to FDA in
Cctober of 1997. FDA questions and comments regardi ng
t he protocol were conveyed to the sponsor, and a face-

to-face neeting took place in Novenber.
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The sponsor has been responsive to FDA' s
safety concerns and considerable of pr ot ocol
nodi fi cations suggested by FDA reviewers intended to
enhance safety of the study.

A revised protocol, along with responses
to FDA comments is included in the sponsor's briefing
packet .

Cearly, thoughtful efforts have been nade
to mnimze serious consequences to study participants
and to reduce the chance that secondary cases nmay
occur in the community.

However, the serious nature of systemc
infection with this bacteria make even a rare
possibility cause for concern.

A determ nation that a human chal | enge nmay
proceed deserves the benefit of unbiased expertise in
evaluating the risks to subjects and the useful ness of
the data that nay be generat ed.

Due also to the conplex nature of human
chal l enge studies in general and given the history of
typhoid chall enge studies anong inmates, we in the
Reviewing D vision of FDA feel that the typhoid fever
chal I enge nodel and associ ated ethical issues should
be carefully considered and discussed openly anobng

experts in the field.
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During the sponsor's presentation, please
be m ndful of the questions posed to the Commttee,
and 1'll read them now

Nunber one, does information likely to be
gained fromthis nodel justify the risks to subjects
and the community?

Number two, if yes, please discuss any
recommendations for nodifying the study protocol and
consent form Specifically, please comment on the
criteria proposed for initiating antibiotic treatnent,
which are tenperature greater than 38.3 degrees
Centigrade for 12 hours or bacterem a occurring on
days seven through 14. Pl ease comment on whet her
bl ood cultures should be obtained on days five and
six. Please comment on the proposal for out-patient
antibiotic treatnment of subjects who continue to have
positive stool cultures after an initial in-patient
cour se.

And are there other <changes to the
protocol entry criteria, nonitoring procedures, or
study design which you would suggest, for exanple,
staging of enrollnment, stopping rules, nonitoring of
i n-patient and out-patient contacts?

And, finally, does the <consent form

adequately address the potential risk to vol unteers?
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Foll owi ng the sponsor's presentation, |

will return and present sone additional points to
consider in your deliberations, and the questions w ||

again be projected at that tine.

So I'll turn it over now to Drs. Levine
and Tacket.

DR. LANG Good nor ni ng. |"'m not Drs.
Levine or Tacket. |'"'m Dennis Lang, the Enteric

D seases Program O ficer at N AlD.

And we are, as was just nentioned, the
sponsors for this study to look at a new human
chal | enge nodel for salnonella typhi in humans, and |
would just like to take a few nonents prior to turning
it over to Drs. Levine and Tacket to try and put this
study into the context of our institute's support for
both enteric diseases as a whole and specifically
sal nonel | a research

The total budget of ny programin enteric
di seases, which covers everything fromastro virus to
ursinea enteracholitic (phonetic), al phabetically, is
about $33 mllion a year. CQurrently, we are spending
about just a little bit over $5 mllion of that on
sal nonel |l a research. That $5 mllion is equivalent to
the anmount that we spend on the other two | argest

supported organisns in ny portfolio, which are
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vi briocholera and all of the E. coli conbined.

There are 32 awards presently supported by
our institute on salnonella, and to a | arge degree,
that support is really for two organisns: salnonella
typhi and sal nonella typhimuriumas a nodel, a nouse
nodel , for human typhoid fever

Largely unsupported are the other
sal nonel |l a that you read about in the newspaper every
day, those causing food-borne diarrheal diseases. So
the vast majority, over 90, 95 percent of our total
portfolio goes basically to understand typhoid fever.

As will be pointed out by Dr. Levine, this
is a huge problem and I'msure all of you are aware
of that, worldwi de, and | think for years we have --
the institute has -- supported this wth that
realization that this is an inportant problem and
deserving of a lot of activity.

I t hi nk, nor eover, the fact t hat
salnmonella is an organismthat's so well studied, so
wel | understood at the genetic level that it has
served in a lot of respects as a nodel for other
enteric organisns, and its role as a potential vector
for the developnment of other vaccines for other
enterics and other diseases, in fact, | think is a

statenent of that effort.
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Ckay. What does our research focus on in
sal nonel | a organi sn? Four areas essentially.

Mostly the genetics of virulence, that is,
under standing the various genes and their role in
pat hogenesis, their isolation, their cloning, their
overexpression, their deletion, in fact, to create
potential vaccine strains.

Vacci ne devel opnent per se is a reasonably
| arge effort, and there are now currently three live
attenuat ed vacci ne vectors that have been devel oped as
a result of NH support. Dr. Levine wll be
mentioning all three of those, and I don't need to say
anynore about it at this point.

In addition to these strains being
devel oped as vacci nes against salnonella typhi, as
|'"ve just nmentioned, there's also a lot of effort in
using salnmonella and these attenuated strains to
express foreign antigens as well, to protect not only
agai nst  sal nonel | a, but against other enteric
di seases, and there's a lot of activity in our
portfolio in that regard.

And | think last but certainly not |east
is the nore recent effort just in the |last few nonths
with two awards having been nmade to conpletely

sequence the genomes of both salnonella typhi and
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sal nonella typhimurium and | think needl ess to say,
wi thin the next couple of years, this information is
going to revol utioni ze the way we | ook at pat hogenesi s
of this organism as well as produce new i deas and new
t houghts about how to attenuate these strains as
vacci ne candi dat es.

The other inportant aspect of the work
that we support is not necessarily just in the grant
support, although that's certainly an inportant part,
but we also coonmt |arge anmounts of noney in contract
support essentially to test pathogenesis and vacci ne
devel opnent, not only for salnonella, but wwth a | ot
of other in ny portfolio at |east enteric organi sns.

And those activities occur at what we have
funded as the vaccine testing and eval uation unit, and
a large contract called the enteric pathogens research
unit. So these contracts are supporting both basic
research, as well as applied research and the testing
in volunteers and humans, pathogenesis and vacci ne
efficacy.

Those studies would be largely facilitated
by the availability of a human chal | enge nodel siml ar
to what we've had available in cholera and sone ot her
organisns for the identification of really good

candi dates, | think, for large scale trials.
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To be able to have in a small nunber of
volunteers sone indication that we're producing a
vaccine that's efficacious and safe is a very
inmportant first step, | think, towards maki ng choi ces,
expensi ve choi ces, about how to proceed with vaccine
testing on a larger scale.

So |l think with that introduction | wll

stop, and | look forward to the discussion this
nmorning. | think it's going to be very interesting
and informative for all of us, and I'll turn it over

to M ke Levine.

Thanks.

CHAlI RPERSON FERRI ERI : Thank you, Dr.
Lang.

Dr. Levine.

DR. LEVINE: Thank you.

Good nor ni ng. I'd like to thank the
Commttee for the opportunity to present this
pr oposal .

If I mght have the first slide, this is
a sunmmary of the approach we'll take in presenting the
pr oposal . "Il provide a rationale and background.
Dr. Carol Tacket wll summarize and describe the
clinical protocol. Dr. Bernard lIvanoff will, fromthe

Wrld Health Organization, wi | describe the
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i nportance of this nodel from the Wrld Health
Organi zati on perspecti ve.

Qur approach is that typhoid fever is a
reenerging infection on the world scene, and this
proposal is part of a nulti-agency attenpt to provide
a better i nmunoprophyl axis. This nulti-agency
approach includes the National Institute of Allergy
and Infectious D seases, the Center for Vaccine
Devel opnent, and the Wrld Heal th Organi zation.

One of the estimates of the worldw de
burden of typhoid fever is that there are
approximately 30 mllion cases that occur each year
with between 500 and 600, 000 deaths, alnost entirely
in the devel opi ng worl d.

What nmakes typhoid a reenerging problemis
t he appearance in many parts of the devel oping world
of salnonella typhi strains that carry resistance
pl asm ds encodi ng resistance to all the antibiotics
t hat have been useful during the past decade.

The targets for use of vaccine include
travelers from the United States and other
industrialized countries who visit those devel opi ng
areas of the world where this problem is highly
endem ¢ and i ncreasing; m crobiology technicians. The

Centers for D sease Control showed sone years ago that
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clinical mcrobiology technicians have about a 30-fold
i ncreased risk of devel oping typhoid; and lastly, and
from the burden point of view, children in endemc
areas, that group that together suffers the greatest
nunber of cases worl dw de.

Typhoid fever was originally an emnerging
infection in the early 19th Century, and once again in
the 1990s is a reenerging problem reenergi ng because
al t hough sal nonell a typhi generally does not like to
carry plasmds, which is an interesting feature, it
does accept plasm ds of inconpatibility Goup HL and
strains that are found in the Indian subcontinent, in
the Mddle East, in Northeast Africa, and in Sout heast
Asia, are now carrying | NK (phonetic) HL plasm ds that
encode resistances to chloranphenicol, trinmethaprim
sul fur nethoxi zol, and anoxycillin, the antibiotics
that were the primary drugs of choice in the 1980s.

Unti l 1997, from 1990 to 1997
ciprofloxacin in these parts of the world was a very
usef ul anti biotic. However, because of the
availability and uncontrolled and w despread use of
ci profl oxacin, very |ow potency, in Southeast Asia and
parts of the subcontinent, there have now appeared
ci profl oxacin resistant strains, with the resistance

bei ng encoded by chronpbsonmal genes. These are being
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selected for by this w despread, prom scuous use of
antibiotics, and we're reaching the point where in
poor communities of Sout heast Asia and the
subcontinent, this is a very, very difficult disease
to treat because the only antibiotics, such as
sephtri axone are beyond the nmeans for routine use for
t hose communi ti es.

VWat is the risk of typhoid for US.
travelers? This was reviewed in the late 1980s by the
enteric diseases group at CDC. This represents the
incidence per mllion travelers with countries at
hi ghest risk for the period of the 1980s.

A risk of 174 or 119 per mllion
travelers, that is, 17 or 11.9 per 100, 000 travel ers,
if that were an annual incidence, that would be an
i ncidence of sonme inport, not super high, but
certainly of concern

Bear in mnd though that nost of these
travelers go to these places for one or two or naybe
four weeks. So one needs to multiply these incidence
rates by 50 or 26 or perhaps 12, and one then reaches
what woul d be an equival ent of an annual i ncidence
rate of from 200 to over 1,000, and these are
i npressively high incidence rates equal to what one

sees in hyperendem c areas.
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I'"'m going to briefly nention our
under st andi ng of the pathogenesis of typhoid fever,
and I'"'m going to say that this is an approxi mation
because of the fact there are great questions that we
have.

Under st andi ng t he pat hogenesis cones from
four main sources. It conmes fromthe nouse nodel that
utilizes salnonella typhimurium and salnonella
enteritidis. It cones fromhuman autopsy studies with
large series in the pre-antibiotic era. 1t cones from
a chi npanzee nodel of typhoid that was devel oped in
the 1960s at Walter Reed, and it cones from human
vol unteer challenge studies in the 1960s and early
1970s.

What we know then is that sal nonel |l a typhi
is always ingested in food and water vehicles. | t
must pass the inportant gastric acid barrier of the
stomach, a potent defense nechani sm

When the organisnms reach the snal
intestine, they translocate. They do this by two
ways. They're taken up by N cells, the mcropholic
cells that cover gut associated |ynphoid tissue, such
as the peyer's patches in the ilium or if the
inoculum is a bit larger, salnonella have the

propensity to be taken up in a pinocytotic vesicle
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that involves cross-talk, if you wll, between the
bacteria and the intracite, and in this vesicle, the
vesi cle then passes to the basol ateral surface where
they' re rel eased.

Fromthe N cells they are taken up by the
| ynphoi d tissue bel ow, particul arly by t he
macr ophages. If they reach the |am napropia, they
call in a potent nmacrophage chenotactic response, and
they are then ingested by nacrophages.

Virul ent sal nonella typhi have virul ence
properties that allow them to survive wthin
phagocytic vesicles within the nmacrophages. The
organisns drain to the nesenteric |ynph nodes and
either as free bacteria, which is probably the rarity,
or as macrophage associ ated bacteria, they enter the
| ynph circulation and then via the thoracic duct they
enter the blood circulation. A prinmary bacterema is
believed to occur and the organisns end up in the
spleen, Iliver, bone marrow, the organs of the
reticular and endothelial system

This is very clear in the nouse nodel
That is, there are two clear bacterem as, a very | ow
level primary bacterema that seeds the reticular
endot helial system

One of the nost pressing questions in
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human pat hogenesis is whether, indeed, this occurs in
humans. Be that as it may, after eight to 14 days of
sitting quietly in an individual during incubation
period, the clinical illness begins wth fever,
abdom nal disconfort, and headache, and there is an
associ at ed secondary bacterem a

The clinical picture of acute typhoid
classically begins with fever that increases in a
step-wise or step |adder fashion. It's associated
mal ai se, with headache, wth abdom nal disconfort.

Adul ts often have constipation. Some may
have diarrhea. Children nore often have diarrhea, and
when diarrhea occurs a bit later in the course, it
often has a so-called green, pea soup characteristic
appear ance.

One not uncomonly sees a bronchitic cough
with typhoid. Unconmmonly one sees chills or rose
spots.

In the pre-antibiotic era, if one reads
Sir Wlliam Gsler's chapter on typhoid in his book,
and | left it as a reference his chapter fromhis 1898

edition of his Textbook of Medicine, you can see

virtually every organ systeminvol ved.
Pre-antibiotic era typhoid was a di sease

that could extend for four, five, six, seven weeks,
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and at different periods, different weeks, one saw
different conplications. | want to stress that these
things one overwhelmngly sees in delayed or
suboptimal or in the pre-antibiotic era type of
si tuation.

Let ne speak to several conplications that
should be of inport to us. |In the pre-antibiotic era
approximately ten percent of individuals suffered
rel apses. They had acute typhoid. They got better,
and then they canme down again with fever. Al nost
al ways the rel apse was nuch m | der

In the antibiotic era, with the advent of
chl oranpheni col, which in 1948 changed entirely the
natural course of typhoid, the occurrence of rel apse
actually increased to about ten or 15 or 20 or 25
per cent .

A few percent of individuals wth wild
type illness may develop <chronic gall Dbl adder
infection. The propensity to become a chronic gal
bl adder carrier is a consequence of preexistent gal
bl adder disease. This is why the occurrence of this
conplication follows the sanme epidem ology as
cholelithiasis or gall bladder disease. It is nuch
nmore frequent in wonmen than in nmen and increases with

age.
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Chronic gall bladder disease is extrenely
uncommon in young children who have acute typhoid
fever for that reason

Al nost any organ system invol venent has
been described in pre-antibiotic era typhoid.
However, I'd like to point out that the conplications
that one mght see is very much a consequence of the
popul ati on.

Let's begin with the concept of case
fatality. In pre-antibiotic era, a typical water
borne outbreak, as in O ean, New York, would have been
associated with a ten or 12 or 15 percent case
fatality.

This is a summary of the published
outbreaks in the United States in what | call the
nodern era, post 1970. There are two ot her out breaks.
| made this slide on Friday, and it should have been
passed out to you.

There are two additional outbreaks that I
couldn't lay hands on, but those outbreaks occurred in
the State of Washington and in association with a
| arge H spanic famly picnic on the East Coast al so
were not associated with case fatality.

The conplications that one sees very much

depends upon the popul ation. To give sone exanpl es,
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in Latin America, typhoid fever tended to be a much
mlder clinical infection than is seen in Asia and
sone parts of Africa. The clinical syndrone of
typhoid that one sees in these outbreaks in the United
States is very, very different than one sees in
endem c di sease in the poorest countries of the world
for obvious reasons.

And | would suggest that it's this
popul ation that should be one neasure of the way
typhoid infection is handled in the U S. popul ation,
and this should be recogni zed as bei ng an unsel ect ed
popul ation if one limts -- if infection were entirely
limted to healthy young adults, as has happened, for
exanmple, in sonme British arny groups in Northeast
Africa. The illness tends to be very, very mld and
l[imted and virtually w thout conplications.

When  you | ook at per cent ages of
conplications, pl ease consi der what IS t he
denom nat or

Typhoid fever has an iceberg effect, if
you will epidemologically. The tip, the tip of the
iceberg ends up in hospitals whether it's in an
endem c area or in an industrialized country. For
each individual who ends up in the hospital, there are

many ot her cases of nuch, nmuch m |l der infection.
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And so | think we can briefly sunmarize
the situation as follows. In the pre-antibiotic era
typhoi d was often severe. There was no way to nodify
the clinical course. Conplications were comon, and
case fatality was ten to 20 percent whether we were
speaking of the United States in 1940 or a devel opi ng
country.

In the post antibiotic era we see endem c
di sease, and we see travelers' typhoid. Endem ¢
di sease as we saw it in Latin Anmerica, for exanple,
during the four large scale field trials of Ty21A that
our group carried out in Santiago, Chile, an endemc
area. There were hundreds of cases of typhoid in the
pl acebo control groups, and there was no fatality and
there were few conplications in that particular
envi ronment .

In Asia, in parts of Asia, particularly in
the poorer countries where health care services are
more limted, the case fatality can be sonewhat
hi gher .

And then there is the experience of
experinmental challenge where there was a generally
mld illness because of pronpt intervention, where
conplications were extrenely rare, and of course,

there was zero case fatality.
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Chronic typhoid carriers. To reiterate,
in the acute infection, salnonella typhi always ends
up in the gall bladder. This is why duodenal string
capsules that sanple bile are such an effective
di agnostic tool.

But the propensity to beconme a chronic
carrier relates to whether the gall bladder has
preexi stent mucosal disease and, in particular,
whet her there are gall stones. For this reason, to
reiterate, the prevalence of carriers after infection
parallels the epidem ol ogy of gall bladder disease,
femal es greater than males, increases wth age.

There are good typhoi d vaccines today in
relative terms. In the United States and many ot her
countries, there are three vaccines |icensed. The
old, killed, whole cell parenteral vaccine, which for
civilians is a heat enacted phenol preserved
preparation.

There is oral Ty21A, and there is
parenteral purified Vi pol ysacchari de.

Now, these are good vaccines, the old
killed whole cell vaccine being, | would suggest, the
exception because of its unacceptable reactogenicity,
but Ty21A and parenteral Vi, these are good vacci nes

that represent an advance over the old killed whole
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cell. These are well tolerated.

But these vaccines al so have significant
drawbacks that limt their use and their conpliance
and their acceptability. For exanple, Ty21lA requires
four doses in the U S and Canada, three doses in the
rest of the world. The need for multiple doses really
di m ni shes conpl i ance and upt ake.

The efficacy of all of these vaccines is
only noderate. W'd like to do better. The
parenteral Vi vaccine, we have data on efficacy, 50
percent efficacy at three years and no data beyond
t hat .

So for each of these vaccines, we really
woul d i ke to do better

On the gl obal scene, we have to do better,
and the reason is that even though typhoid is a
reenerging problem it's becomng a mjor and
i ncreasingly inportant public health problemin many
countries in Southeast Asia and in the subcontinent.
None of those countries, not a single one, has el ected
to use in a programmatic fashion either Ty21A or Vi.

Wy ? The reason IS t hat t he
infrastructure to give out vaccines in a systematic
way is the expanded programon i mruni zation, which is

limted in those countries to the first year of life,
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and these are not vaccines that work in the first year
of life.

Wth Ty21A, we know not hi ng about its even
i mmunogenicity in infancy, and with Vi it's not very
I mmunogeni ¢ i n infancy.

W can use these vaccines in school based
prograns, but countries say that they don't have the
resources for that type of use. So the health
m nistries have asked Wrld Health O ganization and
groups that devel op typhoi d vaccines. They have said,
"Gve us a well tolerated, but nore potent vaccine
that we can use in the EPI and that wll be so
protective, imunization in infancy will protect al
t he way through the high school years.

And that's the goal of groups that work on
devel oping new and inproved typhoid vaccines, and
there are candi dates now that are comng along and are
at an inportant stage.

There's the Vi conjugate that conme from
two groups. One of those groups, an NI H group, has a
Vi conjugate in a field trial in Vietnam

Anot her group, a regul ated conpany, has a
vaccine that's in Phase 2 trials.

Engi neered single dose, live oral

vaccines, there are three candidates that have
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conpl eted Phase 1 studies. One at least is in Phase
2 studies.

Chi 4073 was devel oped by Roy Curtis and
his group at Washington University. It's a CYA CRP CT
triple nutant.

Ty800 was devel oped by Elizabeth Hol man
and Sam M|l er and has nutations in pho P/pho Q

CVD 908 HTRA was co-devel oped by our group
at the Center for Vaccine Devel opnment and Medi va and
| mperial College in London. These are attractive
vacci ne candi dates that we would |ike to see nove in
an accelerated fashion towards becom ng potenti al
public health tools for the |ess devel oped areas of
the world that need typhoid control, and also to
protect travelers.

The fact is we see several hundred cases
of typhoid each year anongst U S. travelers, the
overwhel mng nmgjority in individuals who have not take
typhoi d vaccine. Usually they have not taken it or in
great part because of the limtations of the vaccines.

Through the typhoid challenge nodel we
woul d expect to reestablish strains that would be
useful, denonstrating that they can elicit an attack
rate of clinically acceptabl e abbrevi ated di sease. By

means of a bicarbonate buffer, we would hope to have
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a challenge dose that would give a high attack rate
with a relatively |ow inocul um

And with this, we would hope to neasure
vacci ne efficacy of these new candi dates, selecting
strains that could go out for large scale field trial
and establishing that these vaccines can work in the
i mmunol ogi cal ly naive North Anerica.

And ideally we would hope to identify
correlates of protection that would allow us to | ook
at formul ati ons and i nmuni zati on schedul es.

As secondary ainms, there would be the
opportunity to identify host risk factors, to
el uci date pathogenesis, perhaps answering those
fundamental questions that remain, and to characterize
in an intensive way the immune response.

| don't seemto be advancing. There.

I n seeing up such a chal | enge nodel, there
are ethical issues. There are m crobiol ogical issues.
There are practical and |ogistical considerations.

Wth any challenge nodel, the whole
concept goes against the grain of what we as
physicians are trained to do to prevent disease, to
treat disease, to dimnish the disconfort of disease.

But a fact of life, as Dr. Lang nenti oned,

is that there are in the United States a nunber of
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chal l enge studies that are carried out to hel p advance
vacci ne evaluation, and the key to this is to be sure
that the risk is truly mnimal, indeed, m nuscule, and
we would hope to show you that in our opinion and
based on past experience, this is our expectation.

There is no problem in our view,
informng the volunteers. There's no problem
establ i shing consent, and indeed, individuals by their
own volition in the course of work and in the course
of play put thenselves at risk. They clinb nountains.
They go down rivers with gorges, with six foot waves.
They junp out of airplanes.

That's not the point. The point is in
this instance we are giving wild type organisns to a
heal t hy young adult popul ation, and we nust be sure
that we are confortable that there is mnimal risk
and we believe there is.

There are m crobiologic issues. There is
a strain that was used extensively sone years ago.
There's also a nodern strain. W ask the Conmttee
for help and guidance with respect to prioritizing
t hese two strains.

And lastly, there are rather daunting
| ogi stical and practical considerations to carrying

out such a challenge, essentially a nonth of physical

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

38
containment to be able to control the situation

This is a list of what | call nodern
chal | enge nodels, nodels that have been undertaken
since approximately 1970. There have been bacteri al
chal Il enges. There has been a rickettsial challenge.
There are viral challenges and parasitic chall enges.

There are sone I nvasi ve or gani sm
chal I enges, rickettsi a. There are sonme chall enges
wi th organi sns that were untreatable. O yptosporidi um
is an exanple.

And so in considering this, we ask that a
degree of bal ance be kept in mnd in terns of what is
ongoi ng, such as invasive malaria, in other vaccine
devel opnment prograns.

The chal | enge studies to neasure vacci ne
efficacy will use defined strains and inoculum They
w || establish whether these vaccines in this nodel
protect U S. subjects, information that we believe is
i nportant.

They will allow a neasure of the period of
onset of protection, sonething that's quite difficult
to establish in the field.

They are rel atively econom cal conpared to
field trials for which there are few limted field

areas, and they can provide relatively rapid answers.
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W nust consider the severity of clinical
illness in experinental infection versus what we see
with natural infection, and the point I want to nake
is that if you look at untreated nalaria or malaria
treated in the |east developed parts of the world,
that's a conpletely different situation than the
experinmental chall enge.

The sane is true for cholera, El tor or
classical. The same is true for shigellosis.

Experimental illness is nmuch, much, nuch
m | der conpared to natural infection, and the key for
these three is pronpt therapy that aneliorates that
illness, imting the severity.

These are sone questions that our group
grappled with and shared in discussions with NIH and
with the WHO

What is the severity of natural disease in
the group that's as close as possible to the
participants in such a trial? That is to say healthy
young adult subjects in the United States.

Is the clinical disease treatable? CQur
answer is yes. G profloxacinis one of the two drugs
that has had an extraordinary inpact on typhoid fever
treatnent over the past half century, chloranphenicol

bei ng the ot her.
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What is the risk to the community, and is
physi cal contai nnent required? W believe yes, and in
that way we mnimze the chance of salnonella typh
organi sns being released into the comunity.

Can we docunent the subject's baseline
health? To us in great part this nmeans denonstrating
that an individual is not an individual wth chronic
gal | bl adder di sease.

And can foll owup be assured? Qur track
record in many other studies over the years, |
bel i eve, establishes that we do good foll ow up and can
assure that.

And so there are several concerns, and
this is how we propose to answer them W nust [imt
the severity and the duration of clinical illness, and
we do this by early ciprofloxacin therapy with a
ci profl oxacin sensitive strain. This is an
extraordinarily effect antibiotic in our experience in
the field.

This antibiotic also limts short term
excretion. It precludes long termcarriage for al
intents and purposes, and particularly if we exclude
i ndi viduals who do not have gall bl adder pathol ogy,
t he chance of having a chronic carriage, we believe,

is mnuscule, and furthernore, we woul d suggest that
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not only is ciprofloxacin a unique antibiotic conpared
to chloranphenicol, conpared to anoxycillin or
conpared to trinmethaprin sulfanethoxizol. Not only
does it virtually preclude chronic carriage, but in
our experience in Chile, when you have individuals who
are chronic carriers with gall bladder disease and
ot her antibiotics have been attenpted, we had a very
good experience, a 90 percent success rate in treating
chronic carriers with oral ciprofloxacin during a
several week therapy.

Now, let's talk about this earlier nodel
that took place fromabout 1959 to 1975. A total of
1,886 volunteers participated in those typhoid vaccine
studies. Six hundred and seventy-two ingested this
wild type strain that we call Quailes, at a does of
ten to the five colony formng units.

Two hundred and thirty-five of these 672
devel oped clinical illness. At 20 days post
chal l enge, 60 percent of the ill and eight percent of
wel |l subjects had positive stool cultures when they
were treated with chl oranpheni col

In this population where screening for
gall bl adder di sease was not done initially, there was
one long term carrier, and this occurred after

actual ly nost of these chall enges had taken place, and
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that individual in the pre-ciprofloxacin era was cured
wi th chol ecystectony and anti biotic therapy.

There were several other conplications
that were seen in association wth these studies that
"Il mention. There was an instance of diarrhea where
it was considered sufficiently heavy diarrhea so that
an individual received rehydration fluids.

One i ndivi dual devel oped a pleural
ef fusi on. However, it was the opinion of the
clinicians that this was not associated wth the
typhoid, but rather was associated with intravenous
drug abuse, a practice that did occur even in
i ncarcerated individuals.

Anot her i ndividual had gastrointestina
bl eeding. This is an individual who was not treated
with antibiotics during his acute infection and had a
rel apse and had the G bleeding. The nodel that you
w Il hear about that we will propose, everybody gets
anti biotics.

And lastly, there was an individual who
devel oped diabetes, and we don't attribute this
directly to typhoid per se. This could have happened
wi th any other type of challenge study.

There was one individual who had had a

hi story of psychiatric problens who had psychiatric
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problens for a period of tinme, of days after
chal | enge.

In that early nodel typhoid fever was
defined as an oral tenperature of 38.3 degrees or
greater in association with isolation of salnonella
typhi from bl ood or from stool

I ndi cations for treatment were a bit nore
stringent, nuch nore stringent than what we are
proposing. Initially it was 39.4 degrees Centigrade
for 24 or even 36 hours in the early studies or 101
degrees Fahrenheit for 48 house. One had to have
reached these criteria for therapy in that nodel.

This shows the dose response wth
i ncreasing doses for three logs, five |ogs, seven
eight, and nine logs carried giving the organisns in
45 mlliliters of mlk. You see that at three |ogs
there's a zero attack rate, and at nine logs there's
a 95 percent attack rate, and at five logs, in those
dose response studies, a 28 percent attack rate.

Now, what is the -- I'mhaving a little
trouble here. Carol, if you could advance that.
Thank you.

Wat is the consistency of the attack
rate? In this slide | summarized the attack rate in

the control group in various challenge studies that
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eval uated vaccines, such as Ty2lA, strep dependent

vacci nes, parenteral whole cell, et cetera.

One see here then the -- | nust apol ogi ze
for the way | used -- 1'm color blind. So | have
great difficult with this little dot. | have to see

it as a light spot against the dark. So bear with ne,
pl ease.

Anyway, you see the attack rate, and it's
fairly consistent, nostly hovering around 40 to 55
percent, a couple of outliers.

| would also like to nmention that the
i ndividuals who developed this nodel and had the
greatest experience originally include Theodore
Whodward, Richard B. Hornick, and Herbert DuPont.
Those three individuals went on at various points in
time to becone presidents of the Infectious D sease
Society of Anerica. There are highly respected
i nfectious disease clinicians and investigators.

Car ol .

The two strains that we're proposing and
that we're asking for guidance in selecting the
chal l enge strain, Quailes is the one given to al nost
2,000 vol unteers. It was isolated in 1958 from a
chronic carrier in Mryland. It's Phage Type DL.

There is this vast chal |l enge experience, and we think
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it's inmportant to use this strain.
In addition, we're proposing that perhaps
we can |look at a nore nodern strain, if you wll, ISP

1820, isolated in 1983 from a Chilean child wth

typhoid fever during Ty21A field trial. It is Phage
Type 46. It was never used for challenge, but we
suspect that it is, indeed, a pathogenic strain

because one vaccine strain nmade fromthis parent was
not fully attenuated, and that's a hint that the wld
type parent woul d, indeed, be.

And lastly, | want to reiterate that we
have potent antibiotics to treat sensitive strains.
Cprofloxacin is an extrenely effective antibiotic.
It is alnost in a class by itself conpared to earlier
generations of antibiotics, including chloranphenicol,
anoxycillin and trinmethaprin sulfanethoxizol

|'"d like to stop at this point and pass
the baton to Dr. Tacket.

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
Levi ne. The Committee appreciates very nuch your
adherence to the tine allotted, and |I'd encourage all
t he other speakers to also adhere to the schedul e.

DR. TACKET: My job this norning is to
describe for you briefly the clinical protocol which

we have been devel oping for typhoid challenges.
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As M ke has sunmari zed al ready, the broad
pur poses of such a study would be to identify vaccine
candidates which are worthy of evaluation in
expensive, tine consumng, large scale field trials in
endem c areas; to nmeasure vaccine efficacy in persons
from nonendem c areas, nanely, U S. citizens; and to
intensively investigate both the pathogenesis and the
human i nmune response to wild type S. typhi.

More specifically, the goals would be to
achieve an attack rate of typhoid fever of about 75
percent w thout causing unduly severe typhoid; to
induce illness wth a relatively | ow i nocul umof three
or four logs of organisns; to evaluate a nodern S
typhi isolate, ISP 1820, as a possible alternative to
the previously used Quailes strain; to identify a
strain which causes illness with a relatively short
i nocul ation period, for practical reasons; and to use
sodi um bi carbonate instead of skimmlk to buffer the
stomach aci d.

The study design is very sinple. There
woul d be 24 healthy adults recruited and randomy
allocated to receive one of the two strains, Quailes
or | SP 1820, which M ke described for you just now.

Quailes strain would be given at ten to

the third or ten to the fourth colony formng units
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with bicarbonate, and recall that in the previous
nodel this strain was given with skimm | k.

And then | SP 1820 woul d be given at a dose
of ten to the three CFU al so with bicarbonate.

The outconmes would be attack rate for
typhoi d fever, incubation period, and a description of
the characteristics of the clinical illnesses.

Inclusion criteria are shown here. Qur
vol unteers would have normal nedical histories and
physi cal exans and normal urinalysis, conplete blood
counts, serumchem stries, liver function tests, and
normal el ectrocardi ogram

The exclusion criteria have been generated
to both insure safety and mnimze risk of
t ransm ssi on. So I'lIl take you through this |ong
list.

The volunteers would not have any
clinically significant history of inmmunodeficiency,
heart di sease, |ung di sease, endocrine disorder, liver
di sease or gall bladder disease, renal or bladder
di sease, gastrointestinal disease, disorder of the
reticular endothelial system neurologic illness,
psychi atric disorder, or drug or al cohol abuse.

We woul d performul trasound exam nati ons

of the right upper quadrant to rule out gall bl adder
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pat hol ogy, and they nust not have had typhoid
vacci nations or typhoid fever. They nust not be
allergic to the antibiotics that we m ght potentially
use beyond ciprofloxacin, including anoxycillin or
trimet hapri msul fanet hoxi zol ; no antibiotic use in the
seven days before chall enge; no pregnancy or nursing
not hers; negative HV serol ogy, Hepatitis C serol ogy,
and Hepatitis B surface antigen; no syphilis serol ogy;
no famly history of stroke or atherosclerotic disease
inafamly nenber under the age of 50 years. This is
an attenpt at elimnating volunteers who m ght have
i ncreased risk of endovascular infection during the
bacterem a

Simlarly, no history of a significant
heart murmur or systolic nurnur greater than G ade 3
or a diastolic murnmur of any grade, also an attenpt to
elimnate an individual who mght have val vul ar heart
di sease and m ght be at increased risk of the renote
possibility of an endovascul ar infection.

In addition, they nust not be commerci al
food handlers, day care workers, or health care
workers to decrease the risk of transm ssion outside
t he contai nnment ward.

W will screen themfor HLA-B27. W wl|

elimnate those who have young children at honme or who

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

49
have househol d contacts who are i nmunoconprom sed.
Their stools will be screened for enteric

bacterial and parasitic pathogens.

They w Il wundergo an extended consent
process which wll include passing a witten
exam nation, and they'll also have a psychol ogi ca

exam nation with a staff clinical psychol ogist.

Now, illness will be defined as shown
here, and contrast this with what M ke has just shown
us for the old nodel. In the new nodel, typhoid wll
be defined as fever greater than 38.3, persisting for
12 hours wi thout any anti-pyretic medication.

Severe typhoid fever will be defined as
any illness which includes any one of the foll ow ng:
oral tenperature greater than 40, systolic blood
pressure | ess than 85 or |lethargy or disorientation.

The volunteers will be admtted to our in-
patient ward and undergo 48 hours of orientation and
acclinmentation before challenge. Assum ng that they
nmeet the criteria for entry to the study, they will be
chal | enged and remain on our ward for a m ni nrum of 28
days followed by two additional days to docunent that
their stool cultures are, indeed, negative before
di scharge. So we're tal king about a 32 day in-patient

stay, which will be very arduous, | think, for healthy
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vol unt eers.

During that stay, they'll be nonitored in
the follow ng ways. They'll have their tenperatures
take every six hours. They'|ll be interviewed daily by

one of the physician investigators, and if indicated,

they' Il have a physical exam
Every stool that they pass wll be
cultured for salnonella typhi. Blood cultures will be

obtained at the tinmes indicated. Early on they'll
have frequent cultures, 12, 24, 36, 48, 72, 96 hours,
and that we think is the tinme when we woul d expect to
see the primary asynptomatic bacterema that M ke
descri bed.

Then beginning on day seven they would
receive daily cultures until antibiotics have been
started for one of the indications.

W're also interested in recovering the
organism from the small intestine if possible. So
we'll ask the volunteers to swallow gelatin string
capsul es on days seven, ten, and 13, and this capsule
contains a string about the caliber of dental floss,
which after remaining in the small intestine for four
hours can be retrieved, and fluid fromthat string can
be m | ked and cultured for sal nonella typhi.

The managenent of fever is shown on this
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sli de. At the onset of fever blood cultures, an
additional set of blood cultures will be obtained.
The volunteers will undergo a brief, four-hour fast in
order to prepare themto swallow the gelatin string
capsul e so that we can attenpt to recover the organi sm
fromthe upper small intestine.

After the persistence of fever of 38.3 for
12 hours, they'll begin ciprofloxacin, 500 mlligrans
b.i.d., for a 14-day course.

Al so after their fever has persisted for
the 12 hours, they' Il have a CBC and the chem stry
shown on the slide. These will be repeated day 28 in
t hose vol unteers whose illnesses net the definition of
fever.

The indications for «ciprofloxacin are
shown here. As nentioned, any vol unteer who neets the
definition of typhoid fever, that is, a 38.3 degrees
Centigrade for 12 hours; all the vol unteers begi nning
14 days after challenge, regardl ess of whether or not
they have synptons; and any volunteer whose bl ood
culture after day seven is positive, regardless of
whet her or not he has synptons, as soon as we get that
resul t.

We propose not treating volunteers with

positive blood cultures drawn early on, that is days
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zero to four, who do not have fever because we are
suggesting that bacteremia during that period
represents the primary bacterema, and if we treat it
then, we wll abort the clinical illness that is our
goal to produce. So blood cultures early on we
suggest not be treated.

Bef ore di scharge, the volunteers nust be
well, specifically afebrile, for tw days after
conpleting their antibiotics, and their stool cultures
nmust be negative for S. typhi.

If the stool culture is not negative after
14 days of antibiotics, then a second course of
ci profl oxacin would be given. W propose that this be
as an out-patient, and certainly we wel cone feedback
on this point.

The concern is that after 32 days in the
hospital that it would be difficult to ask volunteers
to stay for an additional two weeks, and that the risk
of transm ssion outside the hospital in the renote
possibility that their stools are positive after one
course is sufficiently lowto justify discharge.

After they've left our isolation ward,

they'Il be instructed to call or visit our out-patient
facility if they have any febrile illness that occurs
after discharge up until day 90, and if such an
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illness does occur, the volunteer will return for
i nterview and exam nation and bl ood cul tures.

The volunteers will have stool cultures in
foll owup on days 60, 90, and 180 after challenge to
insure that they are, in fact, cured of excretion.

In addition, we will ask volunteers about
illness in their household contacts at their follow up
visits at 60 and 90 days to attenpt to capture any
illness that mght result from transm ssion after
di scharge fromthe hospital

Finally, there are a nunber of immunol ogic
studies which will be done that are listed on this
slide. First, S. typhi antibody neasurenents at the
times indicat ed.

W' Il al so be doing exhaustive studi es of
cell nmediated inmmunity at the times listed and a
search for specific antibody secreting cells and
| ooking for fecal antibody at the tines shown.

Dr. lvanoff.

DR. | VANOFF: Yes. Thank you.

|"m Bernard Ivanoff. | amworking in WHO
within the dobal Program for Vaccine | nmunization
and within this program | am responsible of the
steering commttee on diarrheal disease vaccine, and

| would I|ike to show you in three or four
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transparenci es why our programis interested in having
such a human chal | enge devel opnent.

First, the question is: 1is typhoid fever
inportant? It seens to be a trivial question. I n
this room everybody knows what typhoid fever is, but
when you neet people, you are able to find people who
t hought that or think that typhoid fever is an old
di sease. It's finished. It's not an inportant
probl em on a gl obal point of view

The second thing I would |ike to show you,
it was a priority of our programin the d obal Program
for Vaccine in relation to typhoid fever.

And finally, why does the GPV support
sal nonel | a typhi chall enge nodel in volunteers?

Next one.

Typhoid fever is not a trivial disease.
It's very inportant. You see in this pie that typhoid
fever is the second killer with shigella after
rotavirus. In the estinmated nunber of deaths per
year, it's between 2.5 and three mllion deaths per
year. It's not peanuts. Quite, 600,000 deaths per
year. |It's a very inportant disease.

W have antibiotics. That's fine, but the
next transparencies wll just show you -- | wll not

go into detail -- but just show you in red where
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you're able to find isolates, between 50 and 80
percent of isolates, nmulti-drug resistent sal nonella
typhi strain distribution in the world. You see that
it's very, very inportant.

And the | ast exanple we had recently | ast
year is this Tajikistan outbreak of typhoid fever
where nost of the strain, between 80 or 90 percent of
t hem were resistent agai nst chl or anpheni col ,
cortranoxi zol, and anpicillin. It's a very, very
i nportant disease.

It neans that we need to have good and
effective vacci ne against this disease and to have al
the tools in hand to provide all the necessary answer
to the requests.

It's inportant to see what are the
priorities of our steering conmttee. They recomrend
to have clinical evaluation of existing new candi date
vaccines. That centers on the question, why are you
interested in new vacci ne because you have a good
vacci ne, Vi polysaccharide and Ty21lA

Yes, for polysaccharide and particularly
with a conjugate. Ckay, yes, but with a small why for
Ty21A. Why? Because you obliged to give three dose
two days apart. It's a major drawback of this

vaccine, and if you would like to use it in refugee
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canp situation, for instance, it's very difficult to
conme back twce, three tines to provide the vaccine.

And we have another idea. Maybe it's a
dream but it's an idea of the conmmttee to have
enteric vaccine. It nmeans that we are willing to
devel op one vaccine for nost of the pathogenic agents,
and we are recommendi ng the devel opnent of a human
chal | enge nodel that can be safely used for eval uating
vacci ne candidate, and this new vacci ne candi date,
particularly, |I'mthinking about the one drug dose.

Devel opnent of parenteral or oral vaccine
that can be effective after one dose and that can be
incorporated in the existing EPI schedul e of vaccine
delivery.

Anot her question is why you would like to
have two kinds of vaccines, a parenteral one and an
oral one. It's inmportant for our point of view to
have these two ways, the alternative way. It depends
on the context we would like to introduce the vaccine,
t he acceptability, t he feasibility of this
i ntroduction of the vaccine.

I f you | ook just neasle vaccine, you have
just one vaccine. There is sonme question now |It's
very difficult to reply.

For the enteric vaccine, we have two
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vacci nes for typhoid fever. W wll certainly have
two vaccines, different vaccines for rotavirus. The
current vaccine in developnent are given by oral
route, but | can tell you that there is also a high
interest for a parenteral one.

As a last priority, the definition of
i mrunol ogi cal correlate or imunol ogical marker for
protection, and that's very inportant to be conducted
in challenge nodel in a closed ward (phonetic) and
chal | enge nodel under own man (phonetic).

And just to add what |'m saying, you know
that for typhoid fever these two different vaccines
are stimulating two way of imunity, the nucosal
i mmune system and the system c system and a |ot of
people think many, many years ago that why don't
conbine the two way to see if there is an announcenent
(phonetic) of your vaccine protection. This can be
done in a closed ward in volunteers, not in the field.

Next one.

So why we are supporting this challenge
nodel in volunteer? You knowthat it's nore and nore
difficult to find a site for enteric vaccine for
diarrheal disease. It's difficult to find a site for
chol eri zed (phonetic), difficult to find a site for

shi gel | a. There is some site. We are | ooking for
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sone country, but it's nore and nore difficult.

From an ethical point of view, you know
that the ethical coomttee in WHOw || never accept to
give a vaccine in a devel oping country w thout being
eval uated, tested in industrialized country. That's
an inportant point of view

Again, the efficacy can be different in
people from industrial country and people from
devel opi ng country. W have saw that for choleratics
(phonetic) on a concentration of ten to the eighth and
ten to the ninth. The efficacy of the seroconversion
was equivalent if you're increasing one |og of your
vacci ne in devel oping country.

W also saw sonething with rotavirus
vaccine, ten to the four, ten to the five.

Finally, and to conclude ny presentation,
it's inportant to have the ability to conduct study of
pat hogenesis and to better know what is the
pat hogenesi s of typhoid fever and the i mmune response
leading to this definition of immnol ogi cal markers of
protection. That's very inportant.

| thank you for your attention.

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
| vanof f.

Does the Comm ttee have questions for any

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

59

of the sponsor presentations?

Vel |, we have several here. Dr. Hoffman
you had your hand up first.

DR.  HOFFMAN: Actually 1 have a lot of
guesti ons.

CHAl RPERSON FERRIERI: Wl |, keep them as
conci se as possi ble, please.

DR. HOFFMAN: | actually would like to
just make one comment regarding what M ke Levine
stated about the severity of disease.

Even in countries where there is very
severe disease, like in Indonesia, the tip of the
i ceberg phenonenon that he referred to, neaning that
what you see in the hospital is only a very, very
small percentage of what is in the field, 1is
absolutely true, and I would present the fact that in
a hospital, say, in Jakarta where ten to 20 percent of
patients presented with severe typhoid fever in a
field study of Ty21A vaccine with 21,000 participants
and hundreds of cases, ny recollection is there were
no fatalities and rare, if any, cases of severe
typhoid fever with rapid diagnosis and treatnent.

My questions have to do with, one, the
m cr obi ol ogi cal diagnosis, and I'minterested in why

you have omtted days five and six fromtaking bl ood
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cultures, and is that because you don't want to know
because you woul dn't know what to do with the result
on that day?

And second, why you're not including PCR
The ol d studies showed that at |east, | guess, 70 --
only about 75 percent of the patients that have
typhoid fever were blood cultures positive in, which
goes wth your criteria for treating wthout
positivity. Having seen a PCR woul d perhaps conpl ete
t hat picture.

CHAl RPERSON FERRIERI : Dr. Tacket. Pl ease
use the m crophone.

Your questions are quite relevant Dr.
Hof fman, and they also address sonme of the FDA's
gquestions. W can discuss themnow as well as |ater.

Dr. Tacket.

DR. TACKET: It's a sonewhat arbitrary
decision, frankly, and it's not because we didn't know
what to do with the results since we've decided that
any positive blood culture would be treated. W would
treat a blood culture at day five and six.

The vol unteers are undergoi ng a nunber of
i nvasi ve procedures, including blood drawi ng every
singl e day, and the thought was that the high risk for

positive blood cultures is early on, and after day
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seven, and we thought we'd give them-- there is an
opportunity for themto recover their veins on days
five and six, but it's not a strong reason that we
chose not to culture blood on those days.

W' re al so, frankly, at the upper Iimt of
t he gui delines for blood drawi ng, and so that if the
consensus is that we need to survey their blood on
days five and six, that's easily added to the
pr ot ocol .

CHAlI RPERSON FERRI ERI: Dr. Edwards.

DR. TACKET: Actually, excuse ne. M ke
wanted to address the PCR issue.

CHAlI RPERSON FERRI ERI:  Yes, pl ease.

DR. LEVINE: Yeah, | believe in the back
Dr. Jim Nataro from our group -- | think I see him
back there.

W intend to do PCR, but we don't believe
that at the nonent the prinmers and the nethodol ogy is
such that it's considered a standardized test. e
hope after -- in the course of devel oping this nodel
that we nmay be able to bring it to the point where we
consider it standardized.

Jim would you Iike to expand beyond t hat
on the question?

DR NATARO Just sinply to say that there

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62

obviously are protocols in the literature. W plan to
evaluate them in fact, evaluate a couple of different
protocols for --

CHAI RPERSON FERRI ERI:  Wbul d you cone to
the floor, please?

DR. NATARO. -- preparation of --

CHAlI RPERSON FERRI ERI :  Coul d you gi ve your
nane and the m crophone? This is all being taped, you
know. Everything we say here is taped.

DR. NATARO |'m sorry.

CHAI RPERSON FERRI ERI : Even the hidden
m cr ophones, beware of.

DR NATARO Yeah, Jim Nataro, University
of Maryl and.

W are going to evaluate the published
met hods for tenplate preparation and for PCRinitially
using flagella prinmers, and |I think that, in fact,
this is one of the inportant questions that we can
answer, is how PCR correlates wth blood culture
results.

And in the initial studies we wll use
essentially the published protocols, and then if they
turn out to performless well than blood cultures,
then we have the opportunity of changing those in

future protocols.
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CHAl RPERSON FERRIERI: Al ong these |i nes,
do you have DNA probes to probe feces for the organi sm
rather than routine cultures?

DR NATARO W certainly do. That's not
a plan at this point, is to put that into the
protocol, but it is sonething we can do in the future.

CHAl RPERSON FERRIERI: W'l | nove to ot her
menbers of the Commttee. Dr. Edwards.

DR. EDWARDS: The assessnment of imune
correlates and correl ates of protection is not an easy
task, and | would |ike perhaps to have you conment on
what data was obtained by the studies early on in
terns of certainly the antibody to H appeared to have
sonme protective correlation. Could you discuss
whet her antibody in stool was assessed in the earlier
studi es?

And al so could you huma few bars of what
you're going to do about CM, please?

DR. LEVI NE: This is Mke Levine
responding to the first question.

When t hose studi es were done in the 1960s,
1970s, in ternms of local antibody, |IGA a secretory
| GA had just been discovered. It was in its infancy,
and there were not very serious attenpts or very good

attenpts to | ook at | ocal antibody.
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The H anti body correlation was originally
di scovered by Bob Gl man and turned out in subsequent
studies to be a consistent finding. Those serum H
anti bodi es were consequent to individuals having been
i mmuni zed with parenteral killed whole cell vaccine
when they were in the mlitary.

Dr. Marcello Stein will respond to the CM
gquesti ons.

DR STEIN. WMarcello Stein fromthe Center
for Vacci ne Devel opnent .

What we are planning to do with sonme of
the neurol ogical studies is related to a nunber of new
di scoveries over the past | would say three or four
years that deal with the sinmulated inmmune responses
that were not identified before in typhoid. Those
involve the interferon production, response to
specific antigens, and one that we are particularly
interested in is the presence of cytotoxic to the
| ymphocytes that are Class 1 restricted and CDA
medi at ed.

And it is possible being a pathogen that
the presence of this CIL mght be a correlate of
protection. W just don't know, but this is the idea
in which to study it.

One thing that | may add is that these
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CTLs have (unintelligible) responses, have been
observed not only in the strength that we have been
di scussing this norning, but also in unpublished data
in a vaccine with Ty21lA, neaning that at least in
those volunteers that were tested, this particular
response was present.

Now, in addition of this specific imune
responses -- and by "specific" | nean specific as a
response to in vitro stimulation with antigen -- we
are going to try to identify which cell popul ations
are involved by studying in detail the phenotype in
the circulating |ynphocytes and other |ynphocyte
popul ations, as well as if possible at all trying to
identify specific inmmune responses by defined cell
popul ati ons.

| don't know if that covers the whole
scope of your question.

CHAI RPERSON FERRI ERI : Dr. Greenberg is
next, and then Dr. Adi nora.

DR. GREENBERG | wasn't clear -- Harry
Greenberg -- | wasn't clear other than a new strain
what the rationale was for addi ng another sal nonell a
strain, considering you' ve had so nmuch experience with
the first one.

Also, why is it inportant to use a smaller

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

66

i noculun? What is going to be the advantage?

And then finally, what's the history of
blood cultures in the early phase in the old studies?
Were bl ood cultures positive when they were done on
days one, tw, three, and four in the original
st udi es?

DR LEVINE: Ckay. |I'll answer the first
guesti on. You answer the second question. "1
answer the third question, if | can renenber them

First question was why a new strain. Very
reasonabl e questi on.

There was a tine in the early 1970s, m d-
1970s even, when salnonella typhi was published or
reputed to be a clone, and it was thought that all
over the world salnonella typhi was essentially the
sane.

Subsequently, with the devel opnent of nore
sophi sticated nol ecul ar fingerprinting nethods, it was
found that, in particular, using a pulse field gel
el ectrophoresis that one could detect differences
anongst sal nonel |l a typhi cl ones.

The worl d's guru on doing this is Dr. Tiki
Pang in Mal aysia, and sone of the things he has done
has been to show, for exanple, that in a hyperendem c

area in Papua, New Cuinea, there is a particular
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pattern that was associated wth nore severe disease
in that |ocal area.

So new questions have been rai sed anongst
t yphoi dol ogi sts about whether there may be, indeed,
subtle differences that have some public health
i nplications anongst strains, and so we proposed the
possibility of looking at a nore nodern sal nonella
typhi strain.

Dr. Tiki Pang was kind enough to do PFGE
on both the Quailes and the | SP 1820 isolates. He has
informed us that they are relatively simlar, and that
the two strains have simlar or are very simlar in
pattern to strains he's found from Ml aysia and
Paki stan, for exanple.

So in summary, Harry, there's probably not
a pressing reason, but there have been individuals who
asked about the possibility of looking at a nore
nodern strain of salnonella typhi

Carol, do you want to answer the second
gquestion which was?

DR GREENBERG Wy is it inportant to go
fromten to the fifth to ten to the third presumably?

DR. TACKET: It's an attenpt to make the
nmodel nore physiologic or nore |ike natural infection

in that we think that probably three | ogs of organisns
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or four logs contamnating a food itemin a devel opi ng
world mght be nore realistic than seven or nine | ogs
t hat have been used in the past.

We have sone experience with a shigella
chal | enge nodel which had in previous years been --
t he shigella i noculumhad been adm nistered with skim
m |k, and we found that when it was adm nistered with
sodi um bicarbonate, the sane nunber of organisns
produced a higher attack rate, say, from 40 to 50
percent with skimmlk to 70 to 80 percent with sodi um
bi carbonate, which seened nore |ike the natural
i nfection.

CHAl RPERSON FERRIERI: W' Il nove on. Dr.
Adi nor a.

DR. LEVINE: The last question | guess |
shoul d respond to.

CHAI RPERSON FERRI ERI : Yes. Let's keep
the answers as conci se as possible then.

DR. LEVINE: Ckay. There was very good
experience, high yield, with collection of blood
cultures within the first few days of onset of
clinical illness. So we would expect a high yield,
and bacteri ol ogi ¢ nmet hodol ogi es today are better than
t hey were.

DR.  GREENBERG Meaning the first four
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days after inocul ation?

DR. LEVINE: I'msorry, and what was the
guestion again? What we expect the yield?

Oh, very difficult to because this would
be such a low, |low level of vaccine. Even the
secondary bacterema is one to ten organisns per
milliliter, and it's buffy coat associated. | think
it's a long shot, Harry, but short of nore invasive
procedures, it's probably the only way we could get an
answer .

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Adi nora.

DR.  ADI MORA: | guess this question is
probably for Dr. Tacket.

This relates to preexisting heart disease
and the risk of endocarditis, also preexisting
at heroscl erotic di sease.

| notice in your protocol you exclude
peopl e who have clinically significant heart disease,
and am| correct in assumng that that includes mtra
val ve prol apse and bicuspid aortic val ve, things that
are pretty comon in the population, but aren't
necessarily that pathol ogical ?

It sounds as if they would be excluded if

they were associated with the appropriate nurnur, but
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those things don't necessarily have that distinctive
mur nur .

DR.  TACKET: If the volunteer has no
synptons related to heart disease, and if we don't
hear the nmurnmurs that | described in the exclusion
criterion, there's a possibility that volunteers with
those lesions that you just nentioned could be
i ncl uded. W're not planning to do screening
echocardi ograns, for exanple, to, you know, |ook at
t he anatony of the val ves.

The ri sk of an endovascul ar infection with
sal nonel | a typhi, unlike non-typhoidal salnonella, is
very, very renote, especially in individuals who are
treated after 12 hours of fever or as soon as possible
after the bacterem a is docunent ed.

So | think the risk is sufficiently |ow,
and the possibility of there being enough turbul ence
around a mtral valve prolapse or a congenitally
bi cuspid valve is not I|ikely to nmake doing
echocardi ograns, for exanple, sonething that woul d be
reasonabl e.

CHAI RPERSON FERRI ERI: Dr. Tacket, could
you stay at the m crophone and, Dr. Levine, could you
join her because we'll save tine in not having you

bot h bounce up and down.
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Dr. Hall next please.

DR. HALL: | have two questions. One is
considering the definition of illness, which 1l like in
the ternms of its sinplicity, but I wonder if it is a
little bit too sinply in ternms of what about the
timng. Are there any other ways to define this
illness that could be -- it |ooks |like froma nunber
of ot her things.

What if it occurred on the first day? Are
other types of cultures being taken? | nean, are
there other signs or synptons?

DR. TACKET: That's a great idea because
we have trouble with concurrent infections in our
vacci ne studies, during flu season especially.

Part of the reason that we isolate the
volunteers for 48 hours, in addition to continuing the
consent process and the orientation is that they are,
in fact, isolated fromcomunity viral pathogens which
m ght infect concurrently with our chall enge.

W haven't put into the protocol, for
exanpl e, influenza cultures or antigen assays, and
that's sonmething we could consider. However, at the
time that the fever occurs, we've been asked to treat
with ciprofloxacin, and we probably, wunless the

consensus is to do otherwise, we wouldn't wait for an
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influenza culture or even an influenza antigen
determ nati on

So that's kind of a -- we mght in
retrospect be able to look back and say, oh, we
treated an influenza when we were, in fact, seeing
early typhoid. So that m ght be worthwhile.

DR HALL: Well, there could certainly --
| nmean if a person had had a ot of respiratory tract
synptons or signs, it would seemthat you may be using
ci profl oxacin for colds or sonething that would be the
nmost common cause of a very short illness with fever.

The ot her question | had though is why in
the third strain or the new strain -- let's see -- |SP
1820 there are eight volunteers, if this is enough
and why the choice of ten to the three was chosen. |Is
there a basis for this?

| mean ny worry would be that with just
only eight volunteers you mght m ss everything, that
it may not be adequate, and yet it's one-third of this
study at this point.

DR.  TACKET: The original protocol, an
early iteration had an additional eight volunteers who
got the higher dose with | SP 1820, and that woul d be
a little nore symetric and look a little nore

r easonabl e.
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It really is, again, an arbitrary decision
to limt the nunber of volunteers, the nunber of
peopl e at ri sk.

Qur experience with CvD 906, which is a
derivative of ISP 1820, was that, in fact, it was
virul ent. So we suspected that it my be nore
virulent than Quailes, and so we chose the | ower
strains with the eight volunteers, but it's certainly
not totally logical that that should be done.

If I mght take a nonment to add sonet hing
that | deleted fromny presentation earlier, and it
refers to your first question about what criteria
m ght occur that lead to treatnent other than fever,
certainly there are a conplex of synptons with typhoid
fever that mght occur with a tenperature bel ow the
38.3 that we are expecting to see.

And we will add to the protocol that any
of the followng three -- any three of the foll ow ng
Six synptons occur that leads to the patient, the
vol unteer going to bed, in other words, |oss of nornal
activity, we would treat themw th ciprofl oxacin, and
that list of synptons includes headache, nmalaise,
anor exi a, abdom nal pai n, nausea/ vom ti ng,
nyal gi as/arthral gias, or severe typhoid fever as

defined in the protocol, which is a blood pressure
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| ess than 85 or disorientation of |ethargy.

CHAI RPERSON FERRI ERI:  Thank you.

We'll nove on. There are several others
with questions. Dr. Fierer is next. |[|'mcognizant of
all the others of you who have had your hands up.

Pl ease.

DR. FIERER  Josh Fierer.

| have several questions. It seens to ne
that what you want to do is produce infection in these
people. That's the whole point, so that you could
study vaccines. Have you considered using imprazole
rat her than bicarbonate in this nodern worl d?

The second is if you really are interested
in detecting the early bacterem a, why don't you draw
nmore blood? | nean five cc's is really a paltry bl ood
culture, and that is, you know, in the first three or
four days when you're doing bl ood cultures.

And then I'd like to know why you chose
anpicillin rather than trimethaprim sulfa as your
second line drug, although it could go either way.

And | woul d suggest al so that you screen
your volunteers for GGPD defi ciency.

DR TACKET: The imprazole ideais really
interesting. The reason that we used bicarbonate is

because of the trenendous weight of previous
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experience showi ng how effective the inoculumof the
various enteric pathogens can be reduced by giving
sodi um bi car bonat e.

It's well tolerated. | m prazole is yet
another drug, and in the experinental setting, we
woul d be doing an experinent within the experinent,
and | think we'd prefer to use sodium bicarbonate,
which we're very confortable with and know achi eves
the buffering that we want to achieve, but it's an
i nteresting idea.

Certainly nore blood for the blood
cultures would increase the sensitivity of that
m cr obi ol ogi cal study, and that's sonething that can
be easily done, but that would nean we woul d sacrifice
ot her volunmes of blood for other studies because of
the | arge anmount of blood that's already being drawn.

So we'd have to shift around some of our priorities.

We can certainly screen for GPD -- oh
anpicillin versus trinmethaprim sulfa. Amoxyci | I'in,
not anpicillin, but anmoxycillin I'msure is what you
meant, 1is probably very simlar in efficacy to

trimethaprimsulfa, and Mke and | discussed it and
| ooked at the literature, and we don't see a clear
preference of one over the other, and if you' re aware

of such data, we'd be interested in seeing it, but
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they seemvery simlar.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Eickhoff next.

DR, El CKHOFF: Two questions for Dr.
Levi ne. One, regarding the strain selection, the
chal l enge strain issue again, just to continue wth
one nore question along that line, the, quote, nore
nodern, close quote, strain ICP 1820 is already 15
years old. |s there any evidence that you' re aware of
that there has been any evol ution of new cl ones since
19837

DR. LEVI NE: The new clones are clones
that carry the H ink plasmd al one or the nost recent
strains, which are the buzz of the international
typhoid nedia in Decenber in Indonesia, which were
these strains that in addition carry this chronosonal
gene nedi ated resistance to ciprofl oxacin.

Aside from that plasmd and that
chronosomal resistance, as far as we can tell the
background host strains really do not differ. There's
not been a change.

The increased severity, increased case
fatality that has been reported in the past decade is
entirely related to inappropriate and subopti nal

therapy with antibiotics that work as far as we can
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tell.

DR. ElI CKHOFF: And one further question.
The cipro resistant strains that now you' ve identified
i n Sout heast Asia, can we assune that this is, indeed,
a class resistance, and that resistance is also
present or wll also be present to the newer
f I oraqui nol ones, such as tropoflox and sparflox and so
forth?

DR LEVI NE: Regrettably that's an
affirmati ve.

DR. EI CKHOFF:  And one question for Dr.
Tacket .

Regar di ng possi bl e di scharge of peopl e who
are still culture positive by stool culture or rectal
swab, is one negative culture after several days of
positives considered to be negative in your protocol?
It's not the traditional negatives tinmes three or
sonething |ike that?

DR. TACKET: It actually would be two
negative cultures. Vell, it wuld be all of the
stools that are passed in two days, which wll be at
| east two rectal swabs if no stool is passed.

DR EICKHOFF:  So negative times two woul d
be consi dered negative?

DR, TACKET: Right, but we would
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anticipate that after 14 days of cipro that the
cul tures woul d have been negative for sone tine before
that, stopped the cipro and continued culture for two
nor e days.

DR. EICKHOFF: |Is there any quantitative
information avail able on excretion of S. typhi in
peopl e convalescing from the disease or chronic
carriers?

DR TACKET: Carriers there certainly is.
It's up to ten to the ninth CFU per gramof stool. It
can go fromzero to two weeks later, ten to the ninth
colony formng units per gram So it can be very
hi gh.

DR, LEVI NE: It's particularly high in
chronic carriers if you get bile, but many of those
i ndi vi dual s, dependi ng upon their stool pattern, can
actual ly have negative stool cultures, and it's known
that in constipated chronic carriers, the normal flora
are so suppressive that the salnonella typhi are
suppressed bel ow the point of detection with typical
stool cul ture nethodol ogy, but you nake them positive
by purging, which is a classical nethod. So it's very
vari abl e.

DR. ElI CKHOFF: Thank you.

CHAI RPERSON FERRI ERI:  Dr. Estes.
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|'"'mgoing to -- you had your hand up?

DR ESTES: M questions have been asked.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Danis.

DR. DAN S: | wanted to ask about the
sanpl e size, and it has been asked about before, but
there is one particular reason | raise it, and that is
in the consent form the stated purpose of the study
is to determine which of two strains of salnonella
typhi produce illness and to determ ne the nunber
bet ween the two.

It sounds |like you' re doing conparisons,
and |' mwondering whet her your sanple size wll allow
you to get to the answer.

DR. TACKET: You're right. It's a smal
sanple size for determning statistical significance
to any one of a nunber of paraneters, in addition to
significant differences in attack rate between those
two strains. The only differences that wll be able
to be detected wll be very large differences. So
that that's true.

In ternms of informng the volunteers of
t he purpose, certainly that wordi ng could be changed
to say sonething less than that we're going to conpare

attack rates. It could be conpare the illness that
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occurs after or sonme other wording that m ght be |ess
conf usi ng.

DR DANS: Then | wanted to ask the issue
of the need to give antibiotics if all cultures, blood
and stool, are throughout the study negative.

DR LEVI NE: Throughout the study the
answer is to maximze safety for the volunteers.
There was that one individual anmongst the al nost 1, 900
subjects in the old nodel who did not reach the
criteria for treatabl e disease, and his acute epi sode
was not treated, and at the tinme of a relapse
devel oped gastrointestinal bl eeding.

Gastrointestinal bleeding, in the view of
nmost typhoi dol ogists, is sonmething that is rarely
seen, rarely, rarely in the first week of illness, and
therefore, if it was seen that individual, our
assunption is that individual had |ow | evel infection
in his peyer's patches, and therefore, we believe that
everyone should be treated. W feel rather strongly
about this.

DR DANIS: | had sone questions about the
consent form Should we |eave that for later?

CHAlI RPERSON FERRI ERI:  Yes, pl ease.

Dr. Mntz briefly, and then Dr. Breiman

and Snider, and then we'll do FDA presentation. W'lI
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have lots of time for discussion |ater.

| thought you had your hand up, Dr. Mntz.

DR. M NTZ: Yes.

DR. VANDERPOOL: | did, too.

DR MNTZ: D. Mntz, CDC

Two questions. In the literature lately
there's been sone discussion about cipro resistant
typhoid fever and how perhaps the NCCLS breakpoints
should be reconsidered, but in vitro and in vivo
correlates of sensitivity may differ. |In particular,
some discussion of nalidixic acid resistance as a
mar ker for clinical resi stance or decr eased
sensitivity to cipro.

And | wondered if you would be able to
provide data on nalidixic acid sensitivity of the two
strains, the two challenge strains you propose. I
woul d be surprised if they were resistant, but | would
be reassured to know that they're not.

DR. LEVINE: Yeah. Jim do you want to
speak to that?

There are certainly cipro sensitive. D d
we test nalidixic acid? Yes, and it's sensitive.

DR. M NTZ: Ckay.

DR, LEVI NE: For a decade ciprofloxacin

sensitivity and response to therapy was not a problem
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Thi s appearance in Southeast Asia is very recent.

DR. M NTZ: Yes. And to be sure |
understand the protocol correctly, the stool cultures
that will be done after 14 days of antibiotic therapy,
wll there be any delay between the |ast dose of
ci profl oxacin and the first stool culture? How many
hours do you expect to wait?

DR. TACKET: Not many. | know what your
point is.

DR. M NTZ: Yes.

DR. TACKET: That there'd be an effect
after the last dose of cipro. The |ast dose of cipro
woul d be on day 14 after challenge, and then day 15
and day 16 stools will be collected for culture to
docunent that they' re still negative imedi ately after
endi ng ci pro.

DR M NTZ: As you're probably aware, nost
state health departnents, for exanple, before allow ng
a food handler to return to his profession would
recommend that the negative cultures be docunented at
| east 24 or 48 hours after the cessation of antibiotic
t her apy.

DR. TACKET: Right. | think that's an
excellent point. W're going to be at day 32, and

it's an arduous study, but certainly we could add
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another 48 hours if that was felt to be inportant, and
certainly that makes sone | ogical sense.

CHAlI RPERSON FERRI ERI:  Dr. Brei man.

DR BREIMAN. | have a foll owup question
about the issue of cipro resistance, and | think it's
potentially terribly inportant if there's induction of
resi stance. Do you know what is know about prol onged
therapy with a floraquinolone in actual reduction of
resi stance?

DR LEVI NE: In vivo with appropriate
therapy in the experience in Latin Anerica, 1in
particular, there was a | arge experience gathered with
both cipro and norfloxacin. There was experience in
a nunber of other countries. This was not a problem

The probl em seens to have risen with the
inport into several countries in Southeast Asia of
very poor quality cipro that is available in a
prom scuous manner. Also nalidixic acid is avail able
in those countries as anti-shigella therapy, and in
t hat unusual environnment, that's where the sel ection
of these cipro resistant strains has appeared.

But for years it was not a problemwth
appropriate therapy, with good drug in the first years
that cipro cane out.

CHAI RPERSON FERRI ERI:  Dr. Snider.
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DR. SNIDER | had a question about the
inclusion criteria or exclusion criteria. | just
wondered since it appears that certain things, certain
psychiatric illnesses |ike bipolar disorder, are
grossly underdiagnosed and a person wouldn't
necessarily have a history of hospitalization, if
there would be sonme kind of screen for those
di sorders.

It seens to ne this is a perfect study for
a person with bipolar disorder who is in the manic
phase, which I don't think you particularly want on
your war d.

The other has to do with the nonetary
incentive, and | just wondered what your discussions
m ght have been with your IRB since it's going to be
alittle over $2,000 just for the nonth which people
woul d be hospitalized. It seems to ne people from
| ower socioeconom c circunstances or jobless mght
find it particularly attractive. | just wondered if
t hat had been di scussed.

DR.  TACKET: Wth regard to uncovering
| atent psychiatric illness, that's certainly arisk in
studies like this, especially given the confinenent,
t he | ocked door, the lack of contact with famly and

friends, and we're very concerned about that.
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This would be, as |I've said over and over,
a 32-day study mninmum and we're thinking about
extending it now with additional days waiting for
stools to turn negative, and so forth.

W have a staff psychologist who wll
interview all of the volunteers, as he does for all of
our in-patient studies, and we readily discharge
vol unteers on the basis of his recomendati ons.

Qur nursing staff is also very good at
identifying such potentially difficult patients, and
they' re discharged early on during that 48-hour period
of acclimatization.

But you're right. That's a great concern.
| think if we had a psychiatric problem that we woul d
i medi ately treat that volunteer, and after 14 days
di scharge him

Wth regard to the nonetary conpensati on,
this is an issue that we grapple with frequently, and
| would be very receptive to feedback about it. The
volunteers are paid $75 a day in the hospital and $20
a day for a followup visit.

The aimis to conpensate them as though
this were a job and not to financially induce them or
coerce them because it's such an exorbitant anount of

money, and it's a thin line to wal k.
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One of the reasons that | think that we're
probably not overpaying in ternms of enticing them or
coerci ng them because of the huge anmount of noney that
t hey' re bei ng conpensated is because during tinmes such
as the present, when the unenploynent rate is very
low, it is very difficult to recruit volunteers. So
t hat our volunteers are people who have choi ces.

These are not people that have no other

choice intheir life. |In fact, people that don't have
choices | don't enroll. |If you are so destitute and
so illiterate, so unable to work at MDonal d's, an

entry |level managerial job in a store, if you don't
have choices in your life -- and this is not in the
protocol, but this is our own philosophy -- then you
are not encouraged to go through the consent process
in one of our studies.

So the fact that we have so nuch
difficulty during good economc tinmes makes ne think
that we are conpeting with other jobs in our
community, and in fact, if people have an opportunity
for along termjob, they'|ll take that rather than a
nonth on our ward at $75 a day.

But | think that's an excellent point, and
we woul d very much wel cone feedback about it.

DR. LEVINE: Dixie, may | add to that as

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

87
wel | ?

W also |ook upon participation as a
vol unteer in vaccine evaluations as a civic duty in
the same way that jury duty is a civic duty, and for
jury duty there is reinbursenent.

I f you | ook at the | evel of reinbursenent,
this is not dissimlar fromparticipating in jury duty
in a federal jury in this area.

CHAI RPERSON FERRI ERI:  Thank you.

One last question wll be from Dr.
Vanderpool, and then we wll do Dr. Pratt's

presentati on.

Pl ease.

DR, VANDERPOOL: You nentioned, Dr.
Tacket, that the subjects, quote, wll undergo an
ext ended consent process. | would like for you to

give us information on what that process is and al so
to give wus nore specific information on your
recrui tment popul ations.

VWile | have a problem wth the
intelligibility of the consent form for ordinary
peopl e, and we can discuss that nmuch later, and sone
information on the form the real ethics of the issue
conmes down to what process is used. So | think we do

need a grid on that, and | do think we need to di scuss
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considerably further the issue of the degree to which
$2,500 for a month would or woul d not be coercive for
certain -- a formof coercive or undue persuasion for
sone peopl e. That's going to be a tough issue to
resol ve

The final issue is just a matter to alert
us to a concern | have, and that is whether these
people are or are not volunteers wll depend on the
process in this consent form and it |oads that just
a little bit to call them volunteers before we know
the degree to which they are or are not vol unteering.

That doesn't suggest that there's sone
coercion involved or any undue pressure on your part,

but | think the reason why the phrase "the subjects of

research” or sonething like that, "adult research
subjects,” is a little bit nore of a neutral term
until a volunteer proves itself to be an accurate

descri ption.

CHAI RPERSON FERRI ERI : Can you address
these relatively briefly, Dr. Tacket, or not?

DR. TACKET: 1'Il try. Perhaps the nost
i nportant was the description of the consent process.

The volunteers are recruited primarily
t hrough advertisenents in our | ocal newspapers and by

word of nmouth anong thensel ves. They <call our
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recruiting office and are asked one or two very brief
questi ons: for exanple, have you been in the
mlitary, which would exclude themif they've had a
typhoid vaccine, and are invited to a sem nar which is
gi ven by one of our recruiting staff.

The semnar for this study will be an hour
and a half to two hours in a classroomsetting. Sone
volunteers will get up and |eave during the sem nar
because it's overwhelmng. [It's too nuch.

The vol unteers that choose to stay to hear
all of the information are then given a copy of the
consent formand sent hone and told to contact us. W
don't contact them 1In fact, we don't even take down
their nanes at that point. W just say, "If you think
this is sonething that is of interest to you, go hone
and read the consent and discuss it wth your famly,
and if you're interested call us back for yet another
visit."

When they cone back to the out-patient
facility, if they continue to express interest, fine.
| f they have questions, we discuss those with them
If they would |ike to go ahead with the process, they
have their screening bl ood work done, including things
li ke H'V and ot her serol ogies which would absol utely

elimnate them
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They undergo a one-on-one interview with
the recruiter, during which tine the recruiter asks
specifically what is S. typhi, what are the synptons
that you're going to get, what is the likelihood that
you could spread this to your famly, what is the
l'i kelihood of your becomng -- what's a carrier, what
does that nean, and there's a one-on-one process in
whi ch these issues are discussed, and the volunteer is
sent honme agai n.

| f the volunteer chooses to continue in
the process, then he or she calls back, and they make
an appoi ntnrent for a physical examwhen they come back
in and neet the physician investigators, undergo a
physi cal exam and have any screening bl ood that needs
to be repeated, and further discussions and questions
are asked in an informal way.

And then they're sent hone again, and if
they are still interested, they on their own
initiative conme on the day of admssion to the
hospital, and for 48 hours there is a period of
further discussions and opportunity for questions
before the chall enge occurs.

During that 48 hours they have screening
bl oods conpl eted, el ectrocardi ograns, interviews with

Dr. John Reed, our clinical psychol ogist. The
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clinical nurses on the ward get to know the
vol unt eers.

There's yet another orientation sem nar by
t he physician investigator, which is, again, an hour
or nore process in which all of the risks and
procedures are discussed pretty much in the consent
form The consent formis read al oud by the group
and to the group in the presences of the physician
i nvesti gator. Questions and answers are exchanged.
The consent form is signed, and that becones the
consent form of record.

There's also a nursing orientation when
procedures are described in detail. The gelatin
string capsule is brought out and showed to everybody,
for exanple. The volunteer gets to taste the food and
sleep on the bed, and if it's acceptable to himand he
has no further questions, then he's enrolled in the
study for the chall enge.

DR. LEVINE: Can | add two brief things?

CHAI RPERSON FERRI ERI : Yes, please, Dr.
Levi n.

DR LEVINE: Wich | think are inportant.
There are two aspects to inforned consent. One is the
consent; the other is inforned.

Wth respect to informed, despite all of
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these descriptions and reading a consent form and
answering of questions, the volunteers nust pass an
exam nation, a witten exam nation that covers the
procedures, the rationale, the risks, the benefits.
If they don't pass, no matter how notivated they are,
they don't participate in the study because we don't
have an evidence that, in fact, they understood.

In terns of the consent aspect, this is
not different in any way fromthe studies that involve
mal aria challenge or cholera challenge or shigella
challenge. It's the sanme process. |It's not in any
way an inducive (phonetic) or coercive environnent.

Al t hough $2, 000 for 30 days' participation
may seemlike a large sum think of it as conpensation
per day just like jury duty. There's a lot that
they're giving by being enclosed on this ward during
that time, and they deserve to receive sone m ninal
conpensation as they do for participating in a jury
duty.

If it's a short jury, then it's a smal
conpensation. If it's long, it adds up to nore.

DR. VANDERPOCL: | guess in the State of
Maryl and you get considerably nore for jury duty than
the State of Texas.

(Laughter.)
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DR. VANDERPOCL: But | understand. Your
answers are very thoughtful, and thank you very nuch,
and |I'm inpressed by the consent process. | think
we'll need to revisit these issues as the day goes on.

CHAlI RPERSON FERRI ERI :  As t he norni ng goes
on, Dr. Vander pool

(Laughter.)

CHAI RPERSON FERRI ERI : W will only be
di scussing this issue this norning.

Since we're all very hot intellectually

now, | want to continue the theme with Dr. Pratt's
present ati on. W will not have the break at the
anticipated tine. | don't want to interrupt the
t hought processes. Everyone is very sensitive to

several of the issues that Dr. Pratt will be bringing

up.
Dr. Pratt.
DR. PRATT: Dr. Tacket has described the
protocol. | would like to briefly summarize and poi nt

out sone protocol related issues before addressing
issues relating generally to the challenge nodel
However, it seens that many of the issues have already
been touched upon. So I'll go through this quickly.
The proposed study is a random zed dose

rangi ng i nfectious chall enge nodel to be conducted in
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patient in an isolation facility. Subjects are to be
healthy, male or female, 18 to 40 years ol d.

There are a nunmber of exclusion criteria
that Dr. Tacket has gone through. So I'lIl skip over
t hose now.

The inocul a have al so been di scussed, and
the Quailes strain was used in the earlier chall enge
nodel s and was isolated fromthe bile of a chronic
carrier, while the ISP 1820 strain was isolated from
the bl ood of an infected child.

The initial study is of 24 patients --
excuse ne -- 24 subjects, and subjects wll be
chal | enged, nonitored, and treated during, | guess, a
32-day in-patient observation period with three years
of follow up planned.

Patient nonitoring wll include body
tenperature neasurenents every six hours, blood
cultures on the schedul e al ready di scussed, as well as
stool cultures daily during in-patient and then after
two, three, and six nonths.

And subjects wll be treated wth
ciprofloxacin, 500 mlligrans given orally tw ce a day
for 14 days if tenperature is greater than 38.3
degrees persisting for 12 hours or blood cultures

positive on days seven through 14, and then all
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subjects wll be treated on day 14 if not already
receiving antibiotics.

The primary endpoints are attack rate and
typhoid fever or -- excuse ne -- attack of typhoid
fever or severe typhoid fever where typhoid fever is
defined by tenperature greater than 38.3 degrees
Centi grade and severe typhoid fever is defined by any
one of fever greater than 40 degrees Centigrade,
systolic blood pressure less than 80 mllineters
mercury or signs of |ethargy or disorientation.

The specific aspects of the protocol to
consider are that no blood cultures are to be obtained
on days five and six, as Dr. Hof fman pointed out, and
treatnent decisions in the first week are based solely
on fever, while in the second week either fever or
bacteremia will be the basis of treatnent.

The consequence of this plan is that
bacterema in the afebrile subject wll not be
detected on days five and six, and any subject who is
not febrile before day seven will not be treated
regardl ess of bacterem a or other synptonatol ogy.

However, on hearing Dr. Tacket, | guess
synptons will be considered in a revised protocol.

Anot her aspect of the protocol to consider

is that subjects who continue to excrete typhi in
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their stools at the end of 32 days will be rel eased
into the community on out-patient antibiotics.

A final point regarding the protocol is
that it appears that all 24 subjects may be enrolled
and inocul ated sinultaneously. | f adverse events
occur nore commonly or are greater severity than
anticipated, it may not be possible to stop the study
or nodify the inoculumin order to prevent the entire
cohort from exposure to an excessive risk

I n assessing risks of the proposed nodel,
it may be useful to examne sone of the safety
findings fromthe previous chall enge nodel. A nunber
of non-1ND human chall enge studies involving 1, 886
i nmat e vol unteers were conducted over a 15-year period
ending in 1974. Infectious doses ranged fromten to
the third to ten to the ninth colony formng units of
the Quailes strain.

A dose of ten to the fifth CFU was deened
nmost appropriate for trials of eight different
candi dat e vaccines. The incubation period follow ng
inoculation to fever ranged fromthree to 52 days at
ten to the fifth dose, and 25 percent were ill within
the first week.

A sunmary report provided with sponsor's

background package states that 235 of the 672 subjects
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receiving ten to the fifth devel oped fever greater
than 37.8, and that 200 net the treatnment criteria of
fever greater than 39. 4.

Various treatment regi mens were used, nost
cont ai ni ng chl oranpheni col or ampicillin.

The summary report al so states bacterem a
was denonstrated in 75 percent of those with fever and
rel apse defined here is two consecutive febrile days
foll owi ng defervescence occurred in 35 percent of 124
vol unteers receiving antibiotics.

Rel apse occurred up to 63 days after the
| ast febrile day.

It was reported in sone early studies that
nearly five percent of subjects had asynptomatic
bacterem a occurring on day four or later, and five
afebrile subjects were bacteremc for up to five days
with synptons of headache, cranps, or abdom nal pain.

Li ver transam nase |l evels were reported as
el evated in about 50 percent of subjects by day seven
of illness, and platelet counts were | ess than 100, 000
i n about 30 percent by day four of illness.

Vaccine recipients and controls were
consi dered together in the reporting of disease as
there was no discernable difference in their clinical

course.
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No deat hs occurred. One subject devel oped
a pleural effusion requiring thoracentesis. One
subj ect devel oped gastrointestinal bl eeding and a six
percent fall in hematocrit. One subject had diarrhea
requiring intravenous fluids both during the acute
phase and during relapse, and |latent di abetes becane
mani fest in another, and one subject had a psychotic
reaction on the fifth day of disease.

One subj ect becanme a long termcarrier and
was excreting salnonella typhi in stools for over two
years. He subsequently underwent a curative
chol ecyst ect ony.

Safety data reporting fromthese studies
is limted. Protocols and original data were not
reviewed by FDA. Nunmer ous i ndividual |aboratory
assessnents, including bilirubin were not provided in
the summary report, and findings of jaundice and
hepat ospl enonegal y which were noted in a publication
from sone of the studies were not nentioned in the
sumary report.

The proposed study has inherent risks in
the sense that subjects wll beconme febrile and
bacteremic. One may reasonably assune that subjects
can give informed consent to the expectation of a

sinple febrile illness. It is nore difficult to
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assess the risks of serious conplications in the
proposed chal | enge nodel

This table lists sonme of the inportant
conplications of untreated or inadequately treated
typhoid fever wth estimated tinme of onset and
approximately incidence, if available. These figures
are conpiled mainly fromvarious textbook references,
including Dr. Hoffman's nice chapter in Hunter's

Tropi cal Medi ci ne.

The table illustrates that virtually every
organ systemcan be affected by sal nonella typhi, and
the fact that not 100 percent of patients wth typhoid
fever actually has fever reflects differing
definitions of typhoid disease.

Sonme degree of intestinal henorrhage is
fairly common, and both henorrhage and intestinal
perforation can occur in the first week of disease,
t hough typically they occur |ater.

Cardiac conplications are fairly rare,
t hough EKG changes are nore conmon.

Meningitis occurs alnost exclusively in
neonates and small chil dren.

Osteonyelitis and septic arthritis are
| ate conplications, and the incidence figures were not

found. They are probably uncommmon.
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Reactive arthritis can occur relatively
early in disease.

Neur opsychiatric disorders are well
described and fairly common in sone reports.

Urinary excretion during infection is
common, occurring in up to 25 percent at sone point
during the disease.

And sone degree of hepatitis is common, as
seen in the previous challenge studies, and it can
occur early in disease.

Cinical jaundice occurs in about two
per cent .

Antibiotics have had little effect on
rates of relapse in the chronic carrier state prior to
the use of quinolone antibiotics, which I'Il be
discussing in a nonent. H storically chronic carriage
occurred in about one to five percent of cases.

Today death due to typhoid fever in the
U S is very uncommon. However, in areas where death
is nore comon, bowel perforation is a frequent
contributing cause of death.

It seens likely that early antibiotic
treatment follow ng onset of fever would prevent nost
serious conplications. However, it may be inportant

to note that sonme conplications, such as bowel
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perforation, gastrointestinal henorrhage, hepatitis,
t hronbocyt openia, a psychotic reactions can occur
during the first week of disease.

It's also not cl ear what I npact
antibiotics will have on reactive arthritis, which can
occur fairly early in the disease process, and it
shoul d, again, be pointed out in this context that the
protocol does not provide for treatnent of bacterem a
wi thout fever in the first seven days after chall enge.

Sone predisposing conditions for the
various conplications of typhoid fever are shown.
Ceneral risk factors include achlorhydria, bowel
di sease, and i nmmunosuppressi on. I ncreased risk of
chronic care has been associated with prior antibiotic
use, particularly of chloranphenicol, and this may not
be the case with ciprofloxacin.

Gall stones and risk factors for gall
stones, including age greater than 40 and female
gender, are also risk factors for chronic carriage,
and chronic bacteriuria has been associated wth
nephrolithiasis and prostatic hypertrophine.

Sal nonel | a have an affinity for
endot helial tissue. At herosclerosis and aortic
aneurysns are risk factors for endarteritis, while the

history of rheumatic heart disease and previous
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endocarditis are risk factors for t yphoi d
endocarditis.

OGsteonyelitis and arthritis and spleen
abscess share common risk factors of sickle cell and
ot her henogl obi nopat hi es, system c | upus and
I mmunosuppression. As nentioned neningitis is al nost
excl usively a neonatal and chil dhood conplication.

Ri sk factors of conplications will likely
be reduced by inplenentation of entry criteria
intended to exclude volunteers wth known risk
factors. The sponsors believe the conplications of
typhoid fever will not occur in the subjects who neet
entry criteria because they wll be treated wth
ci profl oxacin after onset of fever.

C profl oxacin was first approved in the
US in 1987. The specific indication for the
treatnment of typhoid fever, enteric fever called by
sal nonel l a typhi, was approved in 1993. The package
insert or drug |abel for ciprofloxacin also contains
a note that the efficacy of ciprofloxacin in the
eradi cation of the chronic carrier state has not been
denonstr at ed.

However, accumul ati ng data suggests that
ci profloxacin is probably the superior antibiotic of

choice for the treatnment of disease and the carrier
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state in nost adults with sensitive strains.

FDA approval for the treatnent of typhoid
fever indication was based on two well controlled
studies of 37 and 104 adult patients. In the smaller
study patients received ciprofloxacin, 750 mlligranms
twice daily for 14 days. Early bacterem c rel apse
occurred in two of 12, or 17 percent, of evaluable
pati ents. Failure to eradicate typhi from stools
occurred in one of 18, or 5.6 percent, of evaluable
patients. There was no long termfollowup in this
st udy.

In the larger study conducted at two
sites, patients received 500 mlligrans twi ce daily
for ten days. Bacteriologic eradication was
docunented in 78 of 79, or roughly 99 percent, of the
eval uabl e patients receiving ciprofloxacin. Mean
duration of followup in this study was 63 days.

However, three nonevaluable patients
wi thdrew from the ciprofloxacin arm for reasons of
rash, intestinal perforation, and abdom nal tenderness
becom ng worse on ciprofloxacin. Therefore, the
clinical cure rate did not match the bacteriologic
cure rate due to dropouts and adverse events.

Common adverse events listed in the

package insert for ciprofloxacin and considered to be
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drug related include nausea, diarrhea, vomting,
abdom nal pain, and headache. C profl oxacin was
di sconti nued due to adverse events in 3.5 percent of
patients in clinical studies leading to the drug
approval .

The package insert al so contains warni ngs
regardi ng central nervous stinulation, convulsions,
toxi ¢ psychoses, fatal interactions w th theophylline.
It also raises caffeine |levels considerably, and
pseudonenbranous colitis and anaphyl axis.

Among post market reports of adverse
events reported through the Med Watch system rash and
pleuritis were nost common. Creatinine elevations,
convul sions, and kidney failure were anong the nost
common reported adverse events. There have been 143
epi sodes of anaphyl axis al so reported. The incidence
rates for these post marketing reports cannot be
det er m ned.

Data cited by the sponsor as denonstration
that ciprofloxacin is highly effective in the
treatment of the carrier state shows that 11 of 12, or
92 percent, were treated successfully wth 750
mlligranms twice daily for 28 days.

The one treatnent failure occurred in a 24

year old asynptomatic woman who was said to be
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conmpliant with the nedication. The isolated strain
was sensitive to ciprofloxacin, and bl ood antibiotic
l evels were within the therapeutic range. Although
not identified as having biliary disease prior to
treatnent, the woman underwent chol ecystectony two
years after conpleting therapy and was found to have
gall stones at that tine.

Thi s case raises concerns that potenti al
carriers may not be identified and excl uded from study
participation, and that successful treatnent of the
carrier state with ciprofloxacin is not universal.
think that that wonman did not have an ul trasound exam
prior to treatnent though.

Anot her woman was found to be excreting
typhi during follow up. This strain was of a
different phage type, and it was concluded that this
represented a reinfection.

Adverse events anong the remaining
subj ects i ncluded one who stopped treatnent due to an
urticarial reaction, one who stopped therapy for
falling henogl obin thought to be drug related. O her
adverse reactions included decreases in henoglobin in
two additional patients, gastrointestinal bleeding
with falling henogl obin, and one patient who devel oped

candi dal vaginitis while on therapy.
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I n assessing risks of secondary cases in
the community, it is worth repeating that eradication
of typhi by ciprofloxacin nay not be 100 percent.
According to protocol, subjects with positive stoo
cultures after an in-patient course of ciprofloxacin
woul d be discharged from the isolation facility on
out-patient antibiotic therapy.

In the event that a subject continues to
excrete salnonel |l a typhi after discharge, the sponsors
assess the risk to the comunity as small due to the
lowinfectivity of salnonella typhi w thout buffer and
the |l evel of hygiene and sanitation in the U S

In this context it should be noted that
infants may be infected at | ower inocula due to their
hi gher gastric pH, and that infants are at increased
risk of meningitis if infected, and as small children,
the elderly, individuals with HV infection, and other
i mmunoconprom sed people are at increased risk of
serious disease.

And as a further note, ciprofloxacin is
not indicated for use in children.

Regardi ng the consent form this has been
touched on already. The consent formclearly states
that no benefit to the subject will incur as a result

of study participation. Subj ects may derive sone
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satisfaction fromcontributing to nedical research and
t he devel opnment of a new typhoid vaccine, and the
subjects wll receive nonetary conpensation

The risk section of the consent form
mentions the <chronic <carrier state, intestinal
perforation and intestinal bleeding as possible
conplications. Oher conplications are referred to
generally as follows. Although other conplications
i nvol ving al nost every organ of the body have been
descri bed, these occur rarely in natural disease and
al nost exclusively in persons who have been ill for a
long tine without antibiotic treatnment. Death as a
possi bl e conplication, it was not nentioned.

A stated primary objective of the
challenge nodel is to identify prom sing vaccine
candi dates for further evaluation in large scale field
trials. Traditional strategies to identify prom sing
candi date vaccines rely upon safety and i mmunogenicity
studies in aninmals and humans. Vacci ne candi dates
which induce high titered antibody to a pathogen
specific antigen mght be considered worthy of further
devel opnent .

If it is known that antibodies to a
particul ar antigen are associated with protection from

di sease, i mmunogenicity studies can be  highly
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predictive of protective efficacy.

Three vaccines are currently licensed in
the U S. for the prevention of typhoid fever. Typhim
Vi, manuf actured by Pasteur M i eux, is an
intranuscularly admnistered vaccine which was
licensed in 1994. It's conposed of the Vi capsul ar
pol ysaccharide from the Ty2 strain. It's indicated
for children two years of age and ol der

Efficacy in field trials has ranged from
55 to about 74 percent. Current recommendations for
boosters are on a two-year schedul e.

Vivotif Berna, manufactured by Sw ss Serum
and Vaccine Institute, is a live oral attenuated
vaccine, strain Ty2lA It was licensed in 1989
Enteric coated capsul es are ingested on four days over
a one-week span. It's indicated in adults and
children age six and ol der, and protective efficacy in
field trials has ranged from 42 to 67 percent, wth
boosters recommended every five years at this tine.

Typhoi d vacci ne nmanufactured by Weth-
Ayerst is adm nistered subcutaneously. It's a heat
and phenol inactivated vaccine of the Ty2 strain. Two
doses four weeks apart nake up the primary series.
It's indicated for the i muni zati on of typhoid fever.

The manufacturer does not reconmend dosi ng bel ow si x
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nont hs of age.

Based on data fromfield studies, it is
estimated to have -- excuse ne. Based on field
studies of simlar preparations, it's estimated to
have an efficacy of 50 to 70 percent or greater, with
boosters recommended every three years.

Local and system c reactions are conmon
with this vaccine

Protective efficacy for each |icensed
vacci ne was denonstrated by testing in highly endem c
ar eas.

Anot her candidate typhoid vaccine is
currently in Phase 3 efficacy studies in an endemc
ar ea.

The licensed whole cell typhoid vaccine
and the Vi capsul ar polysaccharide vaccine and the
candi date vaccine now in Phase 3 trials have been
devel oped without testing in a human chal | enge nodel .

Ty21A was adm ni stered to i nmat e
volunteers in challenge studies pre-licensure, and
t hese studies may have facilitated devel opnent of the
oral vacci ne.

The paraneters of the immune response
which correlate with protection provided by Ty21A are

not know. It may also be difficult to identify
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correlates of protection for other candi date vacci nes,
a chal l enge nodel which mght facilitate devel opnent
of sonme of these vaccine candi dates.

Anot her stated primary objective of the
chal l enge study is to denonstrate whether candi date
vacci nes can protect imrunol ogically naive subjects,
such as travel ers.

In the United States, about three to 400
cases of typhoid fever occur each year, and about 70
percent of these are acquired while traveling
internationally. AC P recomends typhoid vaccination
prior to travel to endemc areas, wth preference
stated for the Ty21A and the Vi capsul ar
pol ysacchari de vacci nes due to their | ess
reactogenicity than the whole cell preparation.

In a recent survey of U.S. mcrobiology
| aboratories conducted by CDC, at CDC by Dr. M ntz and
coll eagues to assess the prevalence of antibiotic
resi stance and other risk factors of infection, it was
found that about 80 percent of 200 isolates canme from
travelers, and that three percent of these isolates
cane fromtravel ers who had received the oral typhoid
vaccine. None had reported receiving the Vi capsul ar
pol ysacchari de or whole cell vaccine.

These data are perhaps nore informative
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about the lack of wutilization of |icensed vaccines
t han about their protective efficacy anong travelers
since the nunber receiving vaccine who did not becone
i1l is not known.

Neverthel ess, it appears that one could
conclude from these data, though it was not a
conclusion of the authors, that if a nore effective
vaccine were to replace those in current use by
travelers who elect to be vaccinated, an additional
six to 12 cases of typhoid fever per year in the U S.
m ght be prevented.

Wet her the benefit of a better vaccine
for travelers alone offsets risks faced by study
participants in the chall enge studi es deserves careful
consi derati on.

Dr. Levine had nentioned a nunber of human
chal | enge studi es which have been conducted under the
| ND. Sone of these are for pathogens restricted to
mucosal surfaces or result in self-limting di sease.
Model s that we've had experience with in vaccine are
the chol era, shigella, and ETEC nodels. A nunber of
the nodel s that he presented were therapeutic nodels.

Typhoid infections differ inportantly from
sone of these other challenge nodels by their

i nvasi veness and potenti al for multiple organ
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i nvol venent . A notable human chall enge nodel of
serious infection wth systemc involvenment is the
mal ari al chal |l enge nodel. Aside from the obvious
difference that one is a gram negative bacteria and
the other is a protozoa, the contexts differ in that
t hree vacci nes of denonstrated efficacy are |icensed
for typhoid fever while no vacci ne has been |icensed
or shown to be effective for mal ari a.

But regardless of the rational for other
human chal | enge nodel s, the proposed sal nonel | a typhi
chal | enge nodel deserves critical assessnent based on
its own nerits.

Then a final point regarding the scope of
studies using the nodel. The initial study proposes
to inocul ate 24 subjects. Should the nodel proceed,
a substantially | arger nunber of subjects would Iikely
be chall enged depending on the nunber of vaccine
candi dates to be tested, the nunber of time points
foll owi ng vacci nation that subjects will be chall enged
so that duration of protection m ght be assessed, and
the nunber and kinds of investigations into the
pat hogenesis of salnmonella typhi infections the
i nvestigators may wi sh to undert ake.

So sonme summary points to consider in

your deli berations are:
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Nunmber one, the probability of serious
typhoi d di sease anobngst study participants in the
study is probably | ow

Gastrointestinal henorrhage and bowel
perforation are anong sone of the conplications of
typhoid fever which can occur fairly early in the
di sease process.

Nunber three, relapse in short term or
chronic carriage after ciprofloxacin treatnment occur
less frequently than with other antibiotics, but
eradi cation of salnonella typhi is not universal.

Ci profl oxacin therapy is associated with
its own risks which can be serious.

And risks for secondary cases within the
community should al so be considered. The conmmunity
may be placed at risk without their know edge or
consent.

Subjects will derive no nedical benefit
from participation. Vaccine candidates for typhoid
fever have been identified and devel oped in the past
wi t hout invoking human chal | enge st udi es.

Li censure of three typhoid vaccines
approved for use in the U S. has been based on results
of well controlled field efficacy studies.

And lastly, vaccination for typhoid fever
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is currently recommended by ACIP for travelers to
endem ¢ areas, and nost cases of typhoid fever anong
US travelers to endemc areas at least in 1996
occurred in people who did not receive a |icensed
vacci ne.

At thistinme | would |ike to agai n present
t he questions posed to the Commttee.

Nunber one, does information likely to be
gained fromthis nodel justify the risks to subjects
and the community?

Number two, if yes, please discuss any
recomendations for nodifying the study protocol and
consent form Specifically, please comment on the
criteria proposed for initiating antibiotic treatnent,
that is, tenperature greater than 38.3 degrees
Centigrade for 12 hours or bacterem a on days seven
t hrough 14.

(b) Pl ease coment on whether bl ood
cul tures shoul d be obtained on days five and si x.

(c) Please coment on the proposal for
out-patient antibiotic treatnent of subjects who
continued to have positive stool cultures after an
initial in-patient course.

(d) Are there other changes to the

protocol entry criteria, nonitoring procedures, or
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study design which you woul d suggest, for exanple,
staging of enrollnment, stopping rules, nonitoring of
i n-patient and out-patient contacts.

And | astly, does the consent adequately
address the potential risks to volunteers?

And lastly, I would |ike to acknow edge
the other nenbers of the review team Lydi a Fal k,
Denni s Kopecko, and Carol yn Deal .

Thank you for your attention. We | ook
forward to your discussions.

CHAI RPERSON FERRI ERI : Thank you very
much, Dr. Pratt.

| think we'll take a break now while
you' re thinking about these questions. Ten m nutes,
pl ease.

(Wher eupon, the foregoing matter went off

the record at 10:29 a.m and went back on

the record at 10:45 a.m)

CHAI RPERSON FERRIERI: M. Cherry has an
announcenent first.

MS. CHERRY: Before all of you sit down,
let me say that | realize that this room does pose
sone challenges. So please feel free to nove around
so that you can see or hear.

The other things is that we have an open

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

116

public hearing scheduled for this nmorning. W went
right into the program but at this tine if there is
anyone in the audience who wi shes to nake a public
statenent, let's do it now

Is there anyone that would like to make a
statenent for the record?

(No response.)

MS. CHERRY: If not, then I'Il return
control to Dr. Ferrieri.

CHAI RPERSON FERRI ERI:  Thank you, Nancy.

| want to thank our sound engineer for
hel ping us at the podium Stinulated by Dr. Levine
boom ng voice, we decided we had a little problem
there, and we now have sort of a nuffler to deflect
the wnd that we're blowing into the m crophone there.

(Laughter.)

CHAI RPERSON FERRI ERI : Apol ogies if it
annoyed anyone earlier in the norning.

Vll, we've heard a great deal of
chal  engi ng informati on presented by the sponsors, as
wel |l as challenging questions from FDA. | think we
shoul d note before we get into any detail that we have
to deal with question one fromDr. Pratt. If the
answer is no, that the information is not likely to

justify the risk, then you have a very prolonged
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[ unch.

However, if we vote yes, then we wll
proceed with the other questions, and so |I'd like to
open up discussion at the table. Sonme of you may not
feel that you' ve had adequate opportunity earlier this
nmorning to voi ce your opinions or to ask any pertinent
questions, but 1'd repose the question we would
address this part of the neeting to: does the
information likely to be gained from the chall enge
nodel justify the risks to subjects and the comunity?

So if there are questions raised that's
pertinent to this rather than other details that are
| ater.

Dr. Edwards, Dr. Hall. Dr. d enents-Mann,
did you have your hand up al so?

Dr. Edwards first.

DR. EDWARDS: | wonder if it would be
possible to do this study in several steps to give 24
people typhoid and if they all get sick may be
somewhat problematic, and also |ooking at the data
from previous studies, suggesting that ten to the
third was not infectious, certainly the addition of
bi carbonate m ght nmake it infectious.

| feel that perhaps | mght be a little

more confortable if we would start with two or four
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subjects rather than 24. Is that logistically
possible or is that sonmething that could be done?

CHAI RPERSON FERRIERI: Dr. Levine, would
you like to address that? And then maybe Dr. Pratt
may have an opinion on this.

DR. LEVI NE: That is a possibility, of
course. The reason that Dr. Tacket and | had cone up
with this particular design was in an attenpt to
maxi m ze the information gained wth a very |ong,
conplicated trial that wll tie up the research
i solation ward and the nurses for a very long tine.

W are confortable with the expected
clinical response to these dosages to be adm nistered
with bicarb., the expectation. The reason we're
confortable is it can't be different in attack rate
fromwhat was seen with seven or nine | ogs wthout a
buffer, where there was a 95 percent attack rate.

One clear nessage that canme from Dick

Hor ni ck' s New Endgl and Journal review was that once

clinical illness occurred, it was the sanme range and
severity irrespective of the dose, and the very nice

review by Judith denn a few years ago i n Epi dem ol ogy

I nfection |looking at attack rates and severity from
wat er borne out breaks that showed the sane thing, that

where water borne and food borne outbreaks -- food
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borne outbreaks had shorter incubation, presumably
| arger inoculum The clinical severity was the sane
irrespective of outbreak.

So it would be possible to do that, but we
don't think that that's really necessary; that we
could, with the expenditure of tinme and resources
actually gain nuch nore information within a single
trial.

CHAI RPERSON FERRIERI: Dr. Hall.

DR. HALL: | just would like to sort of
for that first question be very nmuch in favor of this
study in terns of not looking at it as just the idea
of perhaps preventing a few infections in the United
States, but what we may learn fromthis in terns of
t he pathogenesis of the disease, that certainly this
di sease i s beyond our borders here, and that although
it is asmll study and | have concerns about how nuch
information one can get initially, I think there are
very inportant pieces of information that do not
require statistical significance.

For instance, are they infected? Wen are
they infected? At what doses?

And so that a limted study initially |
think is inportant, and whether based on that to go

on, but overall | think the broad potential of this
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study is greater than perhaps we have noted so far.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. d enents- Mann.

DR.  CLEMENTS- MANN: Yes. | think the
ot her aspect of this, | nean, it's clearly ny
inpression that the initial challenge study that was
done that denonstrated the protective effect of the
Ty21A was really turning out to be pivotal in noving
t hat vaccine forward because there had been anot her
vacci ne that had been shown to be ineffective, and the
whol e concept of the live attenuated vaccine was
al nost abandoned at that point.

So that it actually did provide a proof of
principle, albeit without correlates of immunity, that
made it possible to nove into the field ultimately
wi th the vaccine.

Now, the other thing that | don't think
was nmentioned as much today is that every tinme one
changed the vaccine fornulation or nunber of doses or
age group or geographic area, one had to repeat the
field trials, and so that if ultimately there is an
ability to denonstrate in a very small nunber of
people proof of principle that eventually could be
correlated with the trials in the field, it could

really make a big difference in terns of selecting
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fromthese potential candidates.

And then one other point I'd Iike to nmake
is that it would be very helpful for the use of
sal nonel la vectors to express other antigens to be
able to get that informati on of what the val ue of the
vector is in these kinds of studies.

And then finally, | would just Iike to say
that the University of Maryland group has a trenmendous
anount of experience, long term experience anong the
investigators in conducting these trials in the
hi ghest -- wth the highest ethical and clinical
standards, and that if anyone can do it, they can.

CHAI RPERSON FERRI ERI:  Thanks, ©Mary Lou.

O her points relative to information
gai ned versus potential risk? Dr. Hoffman.

DR. HOFFMAN.  Two points. One is it was
mentioned that there's 500,000 deaths a year in the
world due to typhoid fever, an estimate. Those deaths
occur mainly in late adolescents and early adults,
young adul ts. So the inpact on society of those
deaths in the developing world is enornous. They're
the people that the society has invested the nost in
and has gotten the |least from

So that it's quite different in ternms of

that, and so | think that justifies a new type of
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vacci ne that could be used for them

The second, |1'd like to point out that
sort of conplenentary to what Mary Lou said, with the
Vi vacci ne devel oped by John Robbi ns, that vacci ne was
developed in the late 1970s. There was no chal |l enge
nodel . The first study was done -- field study was
not done until the md-'80s in Nepal and then in South
Africa, and it's quite likely that had there been a
chal I enge nodel, that vaccine woul d have been tested
much nore rapidly here, noved to the field, perhaps
studied nore extensively in the field than it has
been, and even perhaps conpared to the Ty21A or even
conbined with it, and we woul d have seen a nuch nore
rapi d novenent into the |icensure phase if we had had
a chal | enge nodel

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Snider.

DR SNIDER | would like to just clarify
a couple of points, which | think the previous
comments have gotten to, but | think that we shoul d
understand it explicitly.

There have been sonme comments about the
fact that it's difficult to find populations to do a
trial in, and that seens to have been given as a

rationale for doing this particular nodel or at |east
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"1l say it left me with that inpression.

And | don't think that is really relevant.
It seens to ne that if there are not popul ati ons which
we can do trials, then doing this chall enge node
clearly shouldn't be done because | don't think we're
going to license vaccine based on this challenge
nodel .

I mean, you know, the ability to
generalize fromthese popul ations that we're going to
study here to other populations is one issue. The
sanpl e sizes are other issues, et cetera.

So it clearly is a nodel, and it's a way
of screening, as | understand it, candi date vacci nes
for use in field trials.

The ot her point that was nade that | woul d
take issue with is that you can't do studies in
devel opi ng countries unless you do themin the United
St at es. | think that is certainly not a principle
whi ch the CDC Et hics Subcommttee, which includes the
authors of the nost popular current bioethics text,
woul d agree with.

| mean |I'm not saying we shouldn't
participate by any neans, and partici pate by neans of
participating by having U S. subjects participate in

this chall enge nodel, but just as a general principle,
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again, | don't think it's necessarily relevant. There
are plenty of issues and problens that occur only in
devel opi ng countries for which studies in the United
States would be irrelevant or unnecessary to do.

So that having been said, | think with
regard to a nore direct response to the question, |
think I would generally | ean toward sayi ng that, yes,
the information likely to be gained fromthe chal | enge
nodel would justify it, with sone of the nodifications
t hat have been suggested, and we'll get into that.

Soit's atentative yes, pendi ng responses
to some of the questions we had of the investigators
about how they screen and sone of the nodifications in
the protocol that are being considered.

CHAI RPERSON FERRI ERI:  Thank you.

Yes, Dr. Breiman.

DR. BREI MAN: Sort of along that |ine,

t hi nk when considering the risks to the subjects and
the community, it seens |like a couple of ideas cane up
that mght be relevant to try to mnimze those risks.
| guess the thing that |I've been nost worried about,
even though we've been reassured, is the idea that
early in the study people wll have at least a
i kelihood of primary bacterema which my seed

certain organs, and although there is a screening
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ul trasound done for the gall bladder, | wonder whether
there al so should be other screens done, particular
echocardiogram to |look at the possibility of occult
val vul ar problemthat m ght be seeded.

The other thing that occurred to nme that
| guess maybe may not be all that rel evant, but given
at least in the natural history of typhoid fever that
a substantial proportion of patients with fever have
intestinal perforation or henorrhage is screening, at
| east guaiac screening of stools, early on, a
reasonabl e precaution to take to actually detect that
should it be, you know, beginning to occur.

CHAlI RPERSON  FERRI ERI : Thanks, Dr.
Breiman. We'll bring up those points |ater dependi ng
on the outcone of the vote on this.

Dr. Vander pool, did you have your hand up?

DR. VANDERPOOL: Yes. | appreciate what
Dr. denments-Mann sai d about the advantages of having
a challenge nodel. | would like for sonmeone or ones
to address the question, okay, if this were not
approved, where would we be; if it is approved, where
will we be going in ternms of new experinentation, so
that we'll have a better feel for the benefits versus
t he harns of approving or not approving.

CHAI RPERSON  FERRI ERI : Thanks, Dr.
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Vander pool .

l'"d like to call on Dr. Pratt first to
have an opportunity to address that question. Pl ease
use the m crophone.

DR. PRATT: As was nentioned, there is a
Phase 3 trial of a candi date vacci ne ongoing now i n an
endem c ar ea.

DR. VANDERPOOL: But could you go beyond
that? | mean with this nodel how qui ckly woul d that
vaccine be tested and possibly noved to field? How
many other vaccine teans are wlling, are ready to
nove other typhoid vaccinations to the research
agenda, and so on?

Are we really opening a significant door
by approving this or are we opening the door just a
little wider than it was?

CHAI RPERSON FERRIERI: Is it a npot point
or not, Dr. Pratt, is really the question, whether
this proceeds or not? Is it relevant to what is
ongoi ng? WII| the absence of it inhibit?

DR. PRATT: Well, | can't conmment about
any vaccines that Dr. Levine's group may be hoping to
use in the chall enge nodel, but as |I was saying, there
is at |least one other candidate vaccine in Phase 3

efficacy trials in an endem c area at this tine.
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CHAI RPERSON FERRI ERI:  Thank you.

| s there anyone el se at FDA who wi shes to
comment on this point?

Dr. Mttoon.

DR MTTOON. Dr. Mttoon, FDA

| think it's somewhat difficult to comment
further other than to reiterate what Dr. Pratt stated,
namely, that there is a study currently ongoing in a
Phase 3 efficacy study. | think we would have to | ook
perhaps to Dr. Levine and Dr. I|vanoff because there
were concerns stated that perhaps it would facilitate
getting other vaccines into Phase 3 studies if one had
this kind of nodel.

And so | would really ask for them perhaps
to address this.

CHAI RPERSON FERRI ERI :  Thanks, Kar en.

Before we do, Dr. C enents-Mann, did you
want to follow up or add to this point in the
di scussi on now?

DR, CLEMENTS- MANN: | think Dr. Levine
shoul d answer that, but it would seemto ne that every
case would be taken on its own nerit; that, you know,
if there was a proposal there would have to be
justification for testing a vacci ne agai nst chal |l enge;

and that that would require another FDA review and
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al so extensive IRB revi ew.

CHAI RPERSON FERRI ERI : Dr. Hoffrman, and
then we'll have Dr. Levine respond.

DR.  HOFFMAN: To me the answer to your
question is actually very sinple. A field trial cost
amllion, two mllion, three mllion dollars. [If |
have a vaccine or if Dr. Levine has a vacci ne which he
shows has 80 percent efficacy in a challenge, then
going to get the funding, whether it's fromNH, WHQ,
or involving an industrial partner for the devel opnent
of this is quite a different story than going to
sonebody and saying, "Look. |'ve got sonething that
| ooks pretty good. It's imunogenic. It nmakes" --
Dr. Stein showed it makes CTL, "but we really don't
know if it works, and we'd like you to invest a few
mllion dollars in this and take it out to the field
and devel op."

There's plenty of typhoid fever out there,
but putting together the teamto develop a field site
to actually study it when you don't have any efficacy
data is very difficult.

So fromny point of view it makes perfect
sense. If you didn't have this, you could still do
it, but you wll never test as many things as

efficiently as you would if you did have it.
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CHAI RPERSON FERRI ERI :  Thank you.

Dr. Levine, would you |like to answer,

pl ease?

DR LEVINE: There are a nunber of vaccine
candi dates that we hope wll offer the sane safety
profile, but much greater i mmunogenicity and
protective efficacy than the <currently |I|icensed
vacci nes.

It is true that there is one Vi conjugate
vaccine that's in a Phase 3 trial. That's a sonewhat

unusual circunstance that led to that trial in that
particular country. There was a quid pro quo that
woul d not be available to other vaccines to gain
access to that particular country's field area.
That' s one point.

The second point is that to the best of ny
know edge, that conjugate vaccine is not associated
with a manufacturer. There is a manufacturer that
al so makes a Vi conjugate vacci ne. That manufacturer
is, indeed, interested in having access to a vol unteer
nodel .

Then there are the |ive vaccine
candi dates. W have a candidate that is in Phase 2
trials. It is appearing very well tolerated. The

study is blind. W hope that if there are good i mune
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response and acceptable clinical profile, that that
could be evaluated in a volunteer nodel which would
then, 1indeed, in that circunstance expedite the
possible field trial evaluation of that vaccine.

Then there are two ot her candi dates that
al so cone fromacadema. One of those candi dates, or
perhaps both, are associated with small biotech
conpany associations, but not wth |arge vaccine
manuf acturers.

Exactly as Steve Hoffnman nentioned, if
there were efficacy data, this would provide
conpel ling acceleration to the possibility that those
vacci ne candi dates woul d al so be able to hook up with
a vacci ne manufacturer and to nove expeditiously to
field trial.

A week before last in Atlanta, there was
an energing infections neeting, an international
nmeeting. One of the themes of that neeting was that
we are a global village; that with emerging and
reenerging infections, we have to work together. I
think this is an exanple where there's nuch to be
gai ned from wor ki ng toget her.

Dr. lvanoff would Iike to respond al so.

DR. | VANOFF: Yes, | would like to cone

back to this very inportant point nentioned by Dr.
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Snider. | would say that today it's inpossible to get
the WHO et hical clearance without a foreign antigen
which has not been tested or evaluated in an
industrialized country. | nean either in the US. or
in Sweden or in England and U. K

| can provide you with several exanples.
W are nowtrying to find a site for shigella vacci ne.
We are foundi ng (phonetic) sone sites, but the first
question is that this vaccine is safe in human bei ngs.
Yes, okay. Is this vaccine protective? |In other
words, are you wasting your tine or not?

| f you have not this reply, you can stop
your study. |It's finished concerning the WHO et hi ca
commttee. Ckay?

We have another exanple for the neninge
(phonetic) conjugate vaccine for to put this vaccine
in Niger, we have been obliged to show that it was
safe and immunogenic, of course. W cannot say
effective because we have not the possibility to prove
t hat .

In industrialized country, it has been
done in U S, as you know, and in U K also. 1In other
words, it's inpossible to go through the WHO et hica
commttee without having this kind of data. That's an

inportant point | would like to outline.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

132

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
| vanof f.

Dr. Mttoon?

DR. M TTOON: I'd like to nmake a
distinction between having a vaccine candidate
initially be tested in an industrialized country
versus actually asking that this vacci ne be validated
or sonehow tested in a challenge nodel. 1 think there
is a distinction.

CHAI RPERSON FERRI ERI : Thank you for
rem ndi ng us.

O her points fromthe Commttee prior to
our taking a vote on this question? Does everyone
feel they have enough information to vote on this?

It appears so. Dr. Danis

DR DANIS: | just want to raise the point
that the question as stated involves bal ancing the
benefits and the risks. It seens like there is really
a pressing need for vaccine, and this chall enge nodel
may be very useful in assisting that.

In terns of the risks, | think the team
proposing doing the research has been extrenely
responsi bl e. They are sonmewhat |imted in dealing
with a piece of the risk that | think we need to

address, and that is that as it's stated, any nedi cal
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problens that fall out fromparticipating will not be
rei mbursed in the consent form unless these people
bring a claimforward, and | think that we need to, if
we're going to use this kind of nodel for devel opi ng
useful nodels for general societal well-being, we need
to find a way to acknow edge to these folks and
provi de back-up so that they will get care that is not
sinply the product of negligence.

They're goi ng to get excel | ent
observation, but we need to find nechanisnms for
dealing with that. | think this is a problem that
needs to be weighed in the bal ance.

CHAI RPERSON FERRI ERI : This is very
standard in consent forns, as you appreciate.

Dr. Vander pool

DR VANDERPOCL: | think we all understand
in keeping with this suggestion and one earlier that
when we vote yes or no on this, if we vote yes, what
we're saying is in light of the fixability of the
points that were nmade earlier and the consent form

So we're not just approving the entire
thing with this vote. The question is upon being
fixable, is this sonething we think should go forward.

CHAlI RPERSON FERRI ERI : Thank you for

restating the issue.
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W will deal with fine tuning the process

and maki ng suggestions as we proceed today. |If there
is anything else salient, I'll hear it. Q herw se
we'll vote.

Dr. Snider and then Dr. M ntz.

DR. SNl DER: That was one question |
wanted to add. | wanted to ask you about whet her when
we vote if it, you know, was contingent.

The other just in response to Dr. |vanoff,
which | think has hel ped a great deal. The practi cal
issue then is clear about what the commttee at WHO
woul d do.

| would just point out that at least in ny
owmn view that that's not social justice because
distributing benefits across rich and poor, black and
white, et cetera, is the issue.

But so what we're talking about is a

political decision, whichis areality that we have to

accept .

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Mntz, and then Dr. --

DR VANDERPOOL: | want to underscore what
Dr. Snider just said. The OPRR rules for the

protection of research subjects require equivalent

ethical protections in the field as in the U S I n
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light of that, the U 'S. population did not have to
serve as subjects prior to any testing in the field.

Now, if that is a political reality at the
WHO that's good to know, but the protections are still
in place for people off Arerican soil, and it seens to
me that 1'd be willing to quarrel with that decision
wth WHO, but if that's their standard, then so be it,

but that need not be the standard that the U S. woul d

accept.

CHAI RPERSON FERRIERI: Dr. Mnt z.

DR. M NTZ: To return perhaps to nore
mundane matters, | think there has been consi derable

evidence presented today as to the risks and the
potential benefits of this type of a study.

|'d like to add one small extra piece.
The serologic markers for typhoid fever are not ideal
by a long range, and often we're presented with cases
that are suspected of having typhoid fever and can we
determ ne through a serologic test, an anti body test
whet her or not they did, and | think an additiona
benefit fromthis type of study that would be nore
difficult to derive froma study in the field would be
better markers for evidence of typhoid infection,
whi ch could be of use in the United States.

CHAI RPERSON FERRI ERI :  Thank you.
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Wth the provisions we indicated earlier
and with reassurance, Dr. Snider and others, we wll
vote, keeping in mnd that the vote, if yes, wll be
contingent on the suggestions which wll be nmade to
FDA and transferred to the sponsor.

So there are several people at the table
who have not been cleared for voting for reasons that
| had nothing to do wth.

(Laughter.)

CHAI RPERSON FERRI ERI:  And t hese i ncl ude
Dr. Sears, Breiman, Danis, M. Knowes, and Dr.
Ei ckhoff. You'll have your chances later in the day.
Sone of you wll.

So we'll start then with Dr. Hall. | can
restate the question. Does the information likely to
be gained fromthe chall enge nodel justify the risks
to subjects and the community? The vote is yes or no.

Dr. Hall?

DR. HALL: | would vote yes.

CHAlI RPERSON FERRI ERI:  Dr. Adi nora.

DR. ADIMORA: | would al so vote yes.

CHAI RPERSON FERRI ERI:  Dr. G eenberg.

DR GREENBERG  Yes.

CHAI RPERSON FERRIERI: Dr. Mntz?

DR. M NTZ: Yes.
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CHAI RPERSON FERRI ERI:  Dr. Vander pool ?

DR VANDERPOOL: Yes.

CHAlI RPERSON FERRI ERI:  Dr. Hof f man?

DR, HOFFMAN:  Yes.

CHAI RPERSON FERRIERI: Dr. Fierer?

DR FI ERER:  Yes.

CHAI RPERSON FERRI ERI: Dr. Edwards?

DR EDWARDS: Yes.

CHAl RPERSON FERRIERI:  Dr. d enents- Mann?

DR CLEMENTS- MANN:  Yes.

CHAI RPERSON FERRIERI: Dr. Snider?

DR SNI DER: Yes.

CHAI RPERSON FERRIERI: Dr. Estes?

DR ESTES: Yes.

CHAl RPERSON FERRIERI:  And for the record,
| vote yes as well.

Thank you all.

And now we'll nove on to hel ping FDA and
the sponsors with the questions indicated, as well as
any others that you all would like to suggest in
refining the protocols and in strengthening all safety
gui del i nes for subjects.

So it's nedical and scientific input that
is being sought fromus. Question A then is: please

coorment on the criteria proposed for initiating
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antibiotic treatnent.

The criteria 1is, as you' ve heard
tenmperature greater than or equal to 38.3 degrees for
12 hours or bacterem a on days seven-14.

Any spont aneous remarks? Yes, Dr. Hall.

DR HALL: Wwell, as | alluded to before,
| " m sonmewhat concerned that this is alittle bit too
general and may involve a nunber of the nore common
infections that are viral.

|"d comment, first of all, that 48 hours
of isolation is not long enough for many of the
virtual incubation periods, so that that would not
guarantee what we mght call a, quote, infection that
woul d appear within those first few days and not be
related to the typhoid.

The ot her question though that I have with
this is that if you do treat -- say that sonebody gets
a fever by these criteria -- within the first day or
two after inoculation, what happens if you treat with
ci profl oxacin i medi atel y? What does that do to the
cour se?

Does that person then have to be
elimnated fromthe data because that would be one-
ei ghth of the data?

If it's given sinultaneously or close to
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it, what would be the course that you would expect
woul d be changed?

CHAI RPERSON FERRIERI: Dr. Levine or Dr.
Tacket ?

DR. LEVI NE: Car ol yn, that's an
interesting question. W don't have a definite answer
for ci profl oxacin, but t he answer W th
chl oranmpheni col, which had a very different pattern of
treatnment, would be if -- and Dick Hornick did this.
He adm ni stered chl oranpheni col beginning 24 hours
after chall enge and gave chl oranpheni col for a week or
even several weeks.

When chl or anpheni col was stopped at the
end of the week, that began a new countdown, if you
will, for incubation. It's as if wth chl oranpheni col
there sinply had been a del ay by one week.

| believe that your point about exogenous
agents interfering wth interpretation is a very
i nportant one, and it has bothered us very nuch. |
woul d suggest the foll owi ng proposal to resolve that.

The incubation period wth salnonella
typhi in the field or in the old volunteer studies was
such that the larger the inoculum the shorter the
i ncubation, but even at nine logs, | believe that the

absol ute shortest was about three days.
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So if we said arbitrarily that it's not
typhoid even if there is a febrile response within the
first 72 hours, that's not considered towards
definition of typhoid, if we add those 72 hours to the
48 hours of observation, that's five days. That
should rule out nobst acute respiratory agents that
have been a problem over the years during wintertine
with volunteer studies. | think that that would be
very hel pful

DR. HALL: Wuld you include then the
rapid test for many of those viral agents at that
poi nt ?

DR LEVINEE W certainly can. W do them
at Maryl and. | think that's another excellent
suggesti on.

CHAI RPERSON FERRI ERI : Is the Committee
confortable with this? | see lots of heads nodding
yes, Dr. Levine.

Dr. Eickhoff.

DR. EICKHOFF: |'ve forgotten what bl ood
culture technique is being used, but what is the
duration of tinme fromdraw to first notification of
positivity?

DR LEVINEE Wll, inthe old days it was

several days. In the old nethodol ogy, one actually
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had to keep the cultures, the bottles for a m ni num of
seven days because salmonella typhi wth old
met hodol ogy could in a small proportion notoriously
|ate cone up in positivity.

The new BACTEC nethods though give a
rather rapid readout of positivity. So we really are
in a new technology with respect to the bacteriol ogy
versus what was done in the early '70s.

PARTI Cl PANT: | thought you were using the
| ysis centrifugation.

CHAI RPERSON FERRI ERI : Yes, in the
protocol you indicate the isolator tube. Are you
pl anning to do both, the BACTEC nodels as well as the
trademark isol ator?

DR LEVI NE:  No.

PARTI Cl PANT: --lysis.

DR. LEVINE: Ckay. That was in response
to an FDA request. Take that back. Sorry.

DR EICKHOFF: Are we talking 12 hours or
| ess?

DR. LEVINE: Jinf

DR NATARO No, we're still talking 48 or
nor e hours.

DR. LEVI NE: Yeah.

CHAl RPERSON FERRIERI:  Since you bring up
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the blood culture bottles versus the

isolator, at an earlier neeting relating to sal nonella

vectors in dealing with the issue of

blood cultures, | believe I

gquantitative

may have nmade the

suggestion to use the isolator product because that

woul d be very efficient and permt

But |'m concerned about

guantitation.

the vol unes you

propose, and given the low | evel bacterem a that one

ordinarily sees in nonconprom sed

adults who have

t yphoi d,

patients may have,

as well as the |eukopenia that

SO nany

the lysis centrifugation is going

to be based on |lysis of facocytes,

and you are going

to have, say, one to ten colony formng units per nL.
| "' m concerned about putting suboptinumfive nLs into
each of three isolator tubes.

The product was |icensed, the isolator
tube, with the requirenents that one put eight to ten
m.s, | believe, in each tube. The maxi mumis about
ten, and the m ni nrumwe woul d accept in our |aboratory
i s about seven.

And |I'm sensitive to your issue on the
vol une of blood for all of the other tests, but I'm
not confident in your ability to pick up low |eve
degrees of bacterem a, given the volunes in each of
and wonder if that could be

the isolator tubes,
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brought up to at |east eight nLs.

But these sedinents then, for those of you
who don't know, the cells are lysed, and then the
sedinent is plated onto ordinary m crobiologic nedia
and then incubated and inspected every day, and so
what we gain is the quantitation per nL blood. What
we lose is the rapid detection that would be present
inthe current fully automated system nanes of which
cited by Dr. Levine, BACTEC system BAC-T Alert, et
cet era.

And so | think this issue has to be
conf r ont ed.

DR. LEVI NE: Ckay. Your point is well
taken. Nested within our last large scale trial in
Santiago, Chile, near ten years ago, we did a
conparison of multiple blood cultures versus one
single, large blood culture to | ook at vol une versus
time of collection, and what was very clear is that
with sal nonella typhi volunme of blood is the key. So
your point is very well taken.

We coul d mani pul ate the vol unes of ot her
tests such that the volune could be increased. This
clinical pr ot ocol has gone through mul tiple
iterations, one of which was to switch fromthe rapid

test to the quantitative.
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| think that with larger volunmes and the
use of the nethodol ogy that would all ow quantitation,
we woul d gain a maxi mum vol une. So we would be very
receptive to maki ng that change.

CHAl RPERSON FERRI ERI :  Ckay. We'll pursue
ot her points here then. Everyone wants sonet hi ng.

We'll start with Dr. Sears and then Dr.
Estes and Dr. Hof f man.

DR SEARS. A question about the clinical
eval uation, which is at the other end of Dr. Hall's
gquestion, and that is the way the wording of the
protocol is currently, it suggests that a tenp. of
38.3 wll be observed. Six hours |ater another
tenperature may be taken, and six hours |ater another
tenperature after that.

| think you're expecting mld clinical
illnesses overall, but the reality my fall in
bet ween. For exanpl e, soneone could get a tenperature
of 38.3, then have a rigor and spike to 39 in the next
hour .

In the current word -- that's intuitive
what needs to be done, but the current wordi ng doesn't
all ow for the vagaries of clinical nedicine and the
sort of obvious inplication that that person shoul d be

pl aced on antibiotics earlier than 12 hours.
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| think it's probably less inportant to
the protocol. What is inportant is what the nessage
is to the people on the ward in ternms of responding.
There is a call beeper, but none of the physicians
listed for the call beeper are likely to be readily
avai l able at 2:00 a. m

So what are the back-up plans? You know,
what is the ready response teamin case a crisis is
observed?

Now, again, ny understanding is in the
earlier studies no one ever becane hypotensive, so
that their extreme definition of typhoid fever is very
unlikely to be observed, but an in between |evel of
clinical illness may be seen, and what are the
instructions to the teamon the ward to nanage that?

CHAI RPERSON FERRI ERI @ Very good poi nt.

Carol, Dr. Tacket.

DR TACKET: Yeah, it's an excellent point
about if you take the tenperature one hour, the next
hour it could be nmuch higher.

Certainly we could wite a contingency
for, say, if the tenperature is at a certain point
that additional tenperatures would be nmade on a Q two-
hours basis, which is what we have in other protocols.

M/ concern about arbitrarily neasuring one
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volunteer's tenperature at the seventh hours, one hour
after the sixth hour neasurenent, is that we really
ought to neasure everybody's tenperature in order to
be fair in terns of gathering that information. So we
ought to perhaps add just a Qtwo-hour vital signs if
the tenperature is 38 degrees, for exanple, so that
that would just be an autonatic.

DR SEARS. Yeah, | think that woul d be ny
suggestion, is that there be sone nmechanism that's
very clear that that person doesn't go back to the
room and then doesn't have a blood pressure or
tenperature taken until six hours later. | mean even
in routine hospitals, those situations can occur and
| ead to real problens.

CHAl RPERSON FERRIERI: | think your point
may be related to this. So I'll preenpt Dr. O enents-
Mann' s.

DR. CLEMENTS-MANN:  That's all right.

CHAI RPERSON FERRIERI: Dr. Hall.

DR HALL: | was wondering if why not just
take them Q4 to begin with because if you're | ooking
for a 12-hour duration of a mld fever, and since nost
of those fevers will not even occur until evening or
| ate afternoon, you nmay entirely mss is one other

aspect of it.
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So | wondered if you started at Q4 if
sone of these other alternatives would be |less |ikely.

CHAI RPERSON FERRI ERI : That seens a
reasonabl e suggesti on.

Dr. d enents- Mann.

DR. CLEMENTS- MANN:  Wel |, 1 think having
done that to volunteers, and you think about for 30
days, that pretty -- sleep deprivation is going to
becone a probl em

| mean, usually you can signal that when
a volunteer feels like they're having a fever, that
they could ask to have their tenperature taken
earlier, and then once they develop a certain |evel,
then you could do it with nore frequency, but please
don't wite in in every four hours.

DR HALL: But aren't there certain tines
when it would be nore likely that fever woul d devel op
and that you could then dimnish that response
thereafter?

DR. CLEMENTS- MANN: I think nost
vol unt eers know when they have a fever. Most people
know when they have a fever and that sone clinica
j udgnment woul d be used here.

CHAI RPERSON  FERRI ERI : Wasn' t your

thinking that it would be in the first so many days,
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not for the entire 30-day period?

DR CLEMENTS-MANN:  They're going to wal k
off the unit.

(Laughter.)

CHAI RPERSON FERRIERI: Dr. Sears?

DR. SEARS: But even since it's unclear
what the onset will be, you' re actually | ooking at two
weeks of frequent vital signs, which is an awful |ot.
| would agree with Dr. Cenments-Mann that if you
educate the volunteers, alert the staff, and then you
have a protocol for increasing clinical care, then
you' |l | probably cover the possibilities.

CHAI RPERSON FERRI ERI : Many grat ef ul
vol unt eers.

Dr. denents-Mann, you had anot her point
t hough that you wanted to bring up? Was your hand up
earlier?

It was Dr. Hof fman perhaps -- Dr. Estes.
Sorry. Please, Mary.

DR ESTES: | think that getting slightly
| arger blood volunes is inportant even if you have to
back off a little bit on the pathogenesis studies in
the initial people. | think we're naybe going to
talk a little later about how many people should be

done with which strains, but | think initially to
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really establish the baselines of what these
chal l enges do to a few people is very inportant, and
knowi ng the bacterial loads is inportant.

CHAI RPERSON FERRI ERI:  Thank you.

| feel very strongly about that point. |
want FDA to appreciate the intensity of our belief in
t he i nportance here.

Dr. Hof f man

DR.  HOFFMAN: Yes. | just had one
question, but let nme just follow up on that point.
One is | think that if you're going to initiate
therapy without a positive culture, then you should
take a huge volune of blood because you'd like to
maxi m ze the possibility that that individual was
going to give positive. Then a trenendous anount
woul d be |l earned fromthat.

So | woul d reconmmend quadrupling the size
of the anount of bl ood.

The second is that --

CHAI RPERSON FERRI ERI:  Excuse nme. Prior
to starting therapy when pronpted to start is your
poi nt ?

DR. HOFFMAN. By fever, by fever.

CHAI RPERSON FERRI ERI : By fever. Very

good.
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DR HOFFMAN.  The second point is that if
there is an interest, and there probably ought to be,
inrapidly identifying bacteremc patients, Fran Ruvin
(phonetic) and | actually published a paper about ten
years ago showi ng that if you culture the nononucl ear
cell layer in typhoid patients, nost of themw | be
positive within 18 hours of blood draw and pl ating.

So you can nore rapidly identify patients,
the bacterema, by a different technique, and I would
suggest consi dering that anyway.

And ny question is: where did you pick
38.3 degrees Centigrade from and what's the logic for
that? Wy not 37.57?

CHAI RPERSON FERRIERI:  Dr. Levine or Dr.
Tacket .

DR TACKET: It is, again, arbitrary. W
actually did sonme informal studies anong oursel ves,
measuring oral tenperature after gum chew ng, drinking
office, taking a hot shower, a nunber of other
activities, and found that these activities do raise
t he body tenperature at |east as neasured under the
time tenporarily.

There are studies showing a range of
normal tenperatures in normal i ndividuals that

certainly don't cover 101 degrees, which is what 38.3
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is, but we thought that that was a level that
reflected pathology and not these other nornal
fluctuations or activities involving the nouth.

DR HOFFMAN:  But don't you know what the
mean plus two or three standard deviations is in
peopl e?

DR. TACKET: | don't. That would be a
good thing to use.

DR. HOFFMAN: You published a paper on
that, M ke.

DR. TACKET: The Kobi aks paper, but |
don't renenber the nmean and the standard deviati ons.
Do you?

DR. LEVINE: Can | just add to that that
| think we need to start with a nodel that's extrenely
conservative, Steve, and then as we gain information
and gain confort with the nodel, which | think will be
instructive for all of wus, then | think we can
consider noving that level a bit to the right or
extending by a few hours the period of time of febrile
state prior to initiating therapy.

But we specifically wanted to begin with
an extrenely conservative point at which to initiate
therapy. | think your suggestion of a |arge vol une of

bl ood, this is a typhoidol ogi st suggestion. | think
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it's great. W applaud it, and we'd love to do it.

CHAI RPERSON FERRI ERI:  Thank you.

If there are no further points and, Dr.
Pratt, unless you feel you would Iike us to respond to
sonething else, I'll be looking to you fromtinme to
time as we proceed here. Please interject if you feel
we're not being sufficiently hel pful.

Question B is comment -- and this m ght
take the least of our time -- on whether blood
cul tures should be obtained on days five and six. W
heard sentinent this norning supporting the need to do
bl ood cultures on days five and six.

Could | have a show of hands at the table?
How many thing we should recommend draw ng bl ood on
days five and six for cultures?

(Show of hands.)

CHAI RPERSON FERRI ERI : O those who are

permtted to vote, it would appear it's pretty
unaninmous. If I'moverstating it and anyone di ssents,
pl ease --

DR. FIERER It's not unani nous.

CHAI RPERSON FERRIERI: Fine. You didn't
think it was necessary?

DR. FIERER No, | don't think.

CHAI RPERSON FERRI ERI : Fi ne. Let's do
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this again. How many people would |ike to draw bl ood
on days five and six?

(Show of hands.)

CHAI RPERSON FERRI ERI:  That's about five
of us roughly.

And t hose agai nst draw ng bl ood on those
days?

(Show of hands.)

CHAI RPERSON FERRI ERI:  Three, four, five,
six, of those who are permtted to vote.

M5. CHERRY: Do it again, please.

CHAI RPERSON FERRI ERI :  Agai n, no, the no
vot e.

(Show of hands.)

CHAI RPERSON FERRIERI:  So no to yes by the
di fference of one vote here. Wul d the nay voters
like to coment on their vote? At |least one
comenter, yes, please. Dr. Fierer.

DR FIERER | don't know what you'll do
with the information. The problemis you don't know
when the initial bacterema ends and when the
secondary bacterem a or, that is, true typhoid fever
begi ns.

| think they probably didn't want to know

in that interval because it's going to be extrenely
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difficult in an asynptomatic person with a positive
bl ood culture on day five to know what to do at that
point, and | think in a sense it's better not to know.

CHAl RPERSON FERRIERI:  Dr. d enent s- Mann.

DR CLEMENTS-MANN.  Yes. Really if there,
as | imagine there is, going to be an absol ute vol une
of blood that's required, 1'd nmuch rather get the
| arge volune right before you start treatnent, to get
the amount that you stated in each blood culture, and
optim ze detection of true typhoid fever rather than
just do a fishing expedition and actually have to
bl eed those vol unteers unnecessarily.

CHAI RPERSON FERRIERI: Dr. Hall?

DR. CLEMENTS-MANN:  And the risk to the
volunteer. | nmean, it's not --

CHAl RPERSON FERRI ERI:  No, your points are

rat her convi nci ng.

Dr. Hall.
DR. HALL: | have essentially the sane
poi nt .. | think ideally if you had tons of blood

easy, and everything, you would draw blood all the
time, but given the ratio of the benefit to
feasibility here, I would choose the feasibility in
this particular case of being able to put it where

it's nore inportant, nore volune at other tines.
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CHAlI RPERSON FERRI ERI : Those of you who
voted yes, anyone wi sh to speak? Yes, Dr. Edwards.
Sorry.

DR EDWARDS: | think this is a challenge
nodel for us to understand all that we can understand
about the nodel, and so | think for that reason it
woul d be very nice to have an understanding of the
dynamics and the nmagnitude of the Dbacterema
t hroughout the course of observation.

CHAI RPERSON FERRI ERI : Dr. Hof fman and
then Dr. Adi nora.

DR HOFFMAN: | would agree with Dr.
Edwards, but would nodify my vote by saying that in
the context of the total volune and feasibility that
it's not required. |It's certainly probably not going
to change managenent. It would be ideal to do it, but
| would change ny vote to a no in the context of the
vol une i ssue.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Adi nora.

DR. ADI MORA: That's exactly what | was
going to say.

CHAI RPERSON FERRI ERI:  Yeah, | was anong
the yes voters, and I think that argunents presented

are nore conpelling not to doit. 1In a balanced world
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it may not be feasible, given the requirenents for
everyt hing el se.

Well, let's nove on to Question 6, the
next three then, we'll tackle.

C is coment on the proposal for out-
patient antibiotic treatnent of subjects who continue
to have positive stool cultures after an initial in-
patient course.

Who woul d |i ke to open the discussion on
that? Dr. d enents-Mnn.

DR CLEMENTS- MANN: Vll, |1 had two
thoughts on this. e is, first of all, people would
be treated on an out-patient basis who had nornal
typhoid fever. | nmean we wouldn't hospitalize or
i sol ate them necessarily in the real world.

But | would feel alittle nore confortable
-- 1 don't know if it's possible. | was |ooking at
frequency of culturing stools, and I was wondering if
one mght cone in a wek after the in-patient, after
t he di scharge and get at |east, you know, one negative
culture there, and that woul d get us past, well past,
the antibiotic period.

So | was wondering if there mght just be
one out-patient visit for that, but | think with real

targeted education of the volunteers about the
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i mportance of this, these by this tine are going to be
very conpliant volunteers and will want to get rid of
t hat .

CHAI RPERSON FERRI ERI : Dr. Adinora, and
then we'll conme back to you, Dr. Sears.

DR ADIMORA: | have very little faith in

people's ability to be conpliant with nuch of anything

on an out-patient basis. However, | think that it
sounds as if the volunteers wll be carefully
sel ect ed.

Moreover, the fact that they're going to
have to cone in and get |V anpicillin on an in-patient
basis for two weeks if they don't clear their stools
is probably going to be an incentive to be highly
conpliant, | think, with the out-patient therapy.

CHAl RPERSON FERRIERI : Dr. Ei ckhoff -- I'm
sorry. Dr. Sears and then Dr. Eickhoff.

DR. SEARS: | believe Maryl and state | aw
for positive stool cultures is that you have to have
three negatives on every other day over the course of
a week if you have salnonella typhi to reenter the
wor kpl ace, and |I'm wondering if the criteria for
negative in this study at some point has to match
Maryl and state | aw since these individuals may want to

go back and be a food handl er or day care provider or
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heal th care worker.

CHAl RPERSON FERRIERI : Wl |, they were not
permtted to be in the study if they were.

DR.  SEARS: But subsequently they may
enter one of those areas, and having been given
sal nonella typhi, and we all know that individua
stool cultures are unreliable in detecting S. typhi.

CHAI RPERSON FERRI ERI:  Dr. Tacket or Dr.
Levi ne?

DR. TACKET: That's an excellent point.
| think the law is for food handlers to go back to
wor K.

CHAI RPERSON FERRIERI: It is.

DR TACKET: But you're right. They m ght
take a job with commercial food handling. They m ght
get that MDonald's job after all. That's an
excellent point. W could easily -- actually nmaybe we
could do that second week after discharge and get the
one that Mary Lou nmentioned, and then additional ones
t hat same week woul d be a good pl an.

CHAI RPERSON FERRI ERI : Dr. Eickhoff and
then Dr. Hall.

DR. El CKHOFF: I think I'm not
particul arly concerned about a positive stool culture,

positive volunteer going back into a famly setting
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and usi ng good personal hygiene.

| am a Ilittle concerned if such an
i ndi vidual, stool positive at discharge, is in a gay
mal e relationship and is the receptive partner in such
a relationship. I don't know. Certainly
sal nonel | osi s has been described in the context of the
so-called gay bowel syndrone. Whet her S. typhi
specifically was ever included I don't know, but this
woul d be a setting where sonething |ike that could
happen.

CHAI RPERSON FERRI ERI:  Any response from
t he sponsors on that?

DR LEVINE: There was one Lancet letter,
| believe it was, suggesting that salnonella typh
could be transmtted by sexual practices within the
mal e honosexual comunity. | think that that's a fair
poi nt .

| will defer to Carol Tacket in terns of
how we would deal with that in terns of the social
aspects and avoi ding any exclusion. 1'Il let you deal
with it.

DR. TACKET: Thanks.

(Laughter.)

DR.  TACKET: | think the way we would

handl e that woul d be in educating the vol unteer rather
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t han excluding volunteers up front. It would be very
difficult to exclude gay nen who are engaging in | ow
risk sexually transmtted di sease type behavior. I
think we would be likely to get dishonest answers if
we excl uded people on that basis, anong other things.

But | think what we would probably do,
havi ng t hought about it for the last 15 seconds, would
be to --

(Laughter.)

DR. TACKET: -- perhaps add that to the
consent form and explain that not only can typhi be
spread person to person by food and water, but add
that al so by honbsexual sexual practices.

CHAl RPERSON FERRIERI: Dr. Vander pool and
then Dr. Snider.

DR. SNIDER.  Can | just point out --

CHAI RPERSON FERRI ERI : Sure, go right
ahead.

DR SNNDER -- that nmen are not the only
ones that m ght have receptive male intercourse. So
you m ght want to nodify.

CHAI RPERSON FERRI ERI @ Thank you.

DR. VANDERPOCL: Right. | wanted to add
that 30 days of abstinence is going to affect

het erosexual s as well as gays.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

161

(Laughter.)

DR. VANDERPOCL: And | think the consent
form needs to address the issue that if infectivity
continues, the follow ng precautions wll need to be
taken by those who are in sexual relationships, and |
don't know what all that would be, but | think we
definitely need to address that question in the
consent form

CHAI RPERSON FERRIERI:  Fine. | think we
can trust themto devise the correct wording.

Dr. Hall and then, yes, Dr. Fierer.

DR HALL: | think, just to put it in
perspective, | think the risk of this occurring, first
of all, is very |low anong the 24, and secondly, being

on ciprofloxacin is going to reduce that fromwhat we
know to even further the possibility of spread, but
shoul d that occur, which | think is unlikely, the one
other <caution that you mght add is that that
volunteer not go into a situation in which is at very
close contact with an at risk person, which would
i nvol ve an infant, an immunosuppressed, or sonething
of that sort.

And | don't know at what point you have to
say that, but nobody who has any contact with it --

but nost of these will not be comng fromfamlies in
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whi ch such a person exists. So that the conpliance
with at least telling them that they may not have
cl ose contact with those particular ones outside of
their famly probably would be an added precaution
t hat woul d be of aid.

Dr. Fierer.

DR FIERER Yes. | think we all know how
difficult it is to get patients to take nedication
when they're asynptomatic on a regul ar basis, and even
t hough these are a highly notivated group of people
obvi ously who have been through this, | would suggest
that if you' re going to have to retreat that you do it
as a formof directly observed therapy. Probably once
a day cipro woul d be done that way, could be done that
way .

CHAl RPERSON FERRIERI : O her points? Yes,
Dr. Edwards and then Dr. Hoff nman.

DR. EDWARDS: To sort of wunderline the
points that Caroline was making, | think that if,
i ndeed, there is contact wth individuals who then
becone febrile or have synptons that are conpati bl e,
| think at this point you are asking themto report
that when they conme back at 90 days, but | think
perhaps a little bit nore encouragenent, that if

people that they are in contact with do have
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illnesses, that they are seen and cultured. So |
think that would be helpful in terns of making sure
that if transm ssion occurs that you really have your
hand or your finger on that situation.

CHAl RPERSON FERRIERI: W' re steering into
Question 4, which is fine, but before we |eave
Question 3, we have Dr. Hoffman. Dr. Estes, did you
have your hand up as well? Hoffrman, Estes, and then
Cl ements-Mann. Then we'll nove on to Question 4.

DR HOFFMAN.  To reiterate what Dr. Fierer
said, it's unlikely that nore than three, four, five
i ndividuals are going to be positive in this study
when they | eave the hospital, and having honme visits
to admnister the cipro would seem to be warranted
from the point of view of protecting the study, |
mean, protecting the University of Maryland and really
mnimzing the risk because it is unlikely that an
individual will take this for two weeks tw ce a day,
| woul d think.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Estes.

DR. ESTES: M point is really for four.

CHAl RPERSON FERRIERI: Fine. We'IlIl defer
it for a second.

Dr. d enents-Mnn.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

164

DR CLEMENTS-MANN:  Well, it sounds to ne
that one coul d devel op a standard operating procedure
for people that are probably not going to be positive,
but if they are positive, then that would go into
al nost a surveillance study to make sure that they're
not positive, their famly is not positive, and that
t hey have taken their nedications, and that may have
to be in some way tailored for the individual and
where they live and that sort of thing.

But it is probably unlikely that it's
going to occur at all, but you could have that
algorithm If it does occur, this is what you would
have to do.

CHAI RPERSON FERRI ERI:  Thank you.

Brief cooment, Dr. Levine?

DR LEVINE: Yes. Infants were nentioned
on several occasions in ternms of possible increased
risk or increased severity. | would just like to say
that the epidemologic data shows that, in fact,

infants are relatively spared, with the possible

exception of the neonatal period. Infants, even when
they acquire salnonella typhi infection, often
mani fest a very, very mld illness.

Epi dem ol ogi ¢ studi es done in water borne

out breaks where children less than 24 nonths of age
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would be expected to consune their vehicle of
transm ssion just |ike older individuals shows the
sanme age specific incidence as one sees in endemc
areas and in food borne outbreaks.

So | think that a special worry for
infants may not necessarily be appropriate. It may
actually be the opposite. They're relatively at | ower
risk.

CHAI RPERSON  FERRI ERI : For my own
education, Dr. Levine, this is not the case, is it, in
protein calorie malnutrition in young infants? They
woul d not be in that category of |ower risk.

DR. LEVINE: Well, nobst endem c typhoid
occurs in areas where protein calorie malnutrition is
w despread, and if you look at the age specific
i nci dence, what you see is that there's relative
sparing in the first three years of |ife, that the
clinical syndrone of typhoid fever, what we recogni ze
as a clinical syndrone is a school age disease, five
to 19 years of age.

If you take the time to do systematic
bl ood culturing of children |l ess than two who cone to
a health care facility with fever, using that as the
indication for taking a blood culture, then you find,

i ndeed, sone of these children, in fact, a few
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percent, have bacterem c sal nonella typhi infection,
but what's surprising about this is howmld it is,
and had there not been a systematic blood culture
survey, these children would never have been
recogni zed.

This is in areas where there is high
preval ence of mal nutrition.

CHAI RPERSON FERRI ERI :  Thanks.

Dr. Hall.

DR HALL: M point is | understand that,
but in terms of a young infant, what | really was
thinking of is the first couple of nonths, one nonth
or two nonths, and it's just for those reasons. It is
often nost difficult to tell, and this is not an
epidemologic situation. This would be a person going
in with a knowmn sheddi ng, would have to be very cl ose
contact with a child who is under eight weeks of age.

So it should be in that case nodified to
t he very young because those are the ones who may have
asynptomatic overall, but still have the seeding.

DR LEVINE: Sure.

CHAI RPERSON FERRI ERI : "Il take the
prerogative of the chair of noving on because the next
two questions are very vital and require considerable

i nput in ny opinion.
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Question D, are there other changes to the
protocol entry criteria or nonitoring procedures or
study desi gn which we woul d suggest, that is, staging
of enrolling, stopping rules, nonitoring of in-patient
and out-patient contacts?

W' ve already strayed into the nonitoring
of in-patient and out-patient contacts, but we do need
to give feedback on these other points, and we'll
start with Dr. Adinora and then we'll go right down
the line, Dr. Geenberg, Dr. Vanderpool, and back to
Dr. Hall.

DR ADIMORA: Wll, as | said earlier, and
| certainly agree that the information that's |ikely
to be gained is highly useful, but | continue to have

sone disconfort with the idea of challenging people

with |ive bacteria when there's any risk at all, and
| would like -- | also understand that salnonella
typhi is an infrequent endocarditis pathogen. | also

understand that the |evel of bacterem a and perhaps
even the frequency of bacterema is likely to be
relatively low, particularly the concentration of
bacteria in the bl ood.

But | would still like to see sone
consideration for a performance of screening cardiac

echoes because, you know, having treated people who
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have no behavioral risk factors for endocarditis, who
did not know that they had mlId val vul ar preexisting
abnormalities, | think that the benefits of doing a
screening, transthoracic echocardiography, would
probably outweigh the inconvenience and, yes, the
expense of doing it.

CHAI RPERSON FERRI ERI:  Response fromthe

sponsors?

DR.  ADI MORA: "' m wondering about what
ot her people --

CHAI RPERSON FERRIERI: | think this is a
very val uabl e suggestion. |1'd like to get input from

the sponsors on this.

DR. LEVINE: Well, anything can be done,
and we would want to do anything that increases the
safety of the procedure and the nodel.

My only coment would be that let's
consider risk. Let's ask the question: how conmmon,
how frequent is salnonella typhi endocarditis in
endem c areas? How frequent was it in the pre-
antibiotic era when there was persistent, continuing
bacterem a goi ng on for many weeks?

And the answer is that it was shockingly
rare, extrenely rare. |If that's true, do we want to

go to such -- do we want to add this when the risk
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fromthat very specific conplication is so rare? That
woul d be ny only question.

And perhaps | would ask the Comnmttee to
consider the literature. | left a chapter, Gsler's
chapter. Take a |look at that. See the frequency of
endocarditis in the pre-antibiotic era.

Steve Hof fman dealt with a | ot of typhoid
in adults in Indonesia. | can tell you what it was
like in Chile: exceedingly, exceedingly rare.

That would be ny only proviso in terns of
a response.

DR, ADI MORA: Well, | wunderstand that.
That's why | prefaced ny coment wth | understand
it's arare event, and | understand that the | evel of
bacterema, fromwhat | thought | heard you say, is
likely to be quite | ow

But nonet hel ess, | have sonme disconfort
with giving people the organism in an experinental
setting without that information, but | do certainly
under stand what you're saying, that it is a very rare
event .

CHAl RPERSON FERRI ERI:  Wul d you consi der
as a substitute auscultation by a cardiol ogist?

DR.  ADI MORA: Possi bly, or perhaps -- |

notice sonme people with murnmurs could be included.
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Per haps doi ng echoes on those people who are going to
partici pate who have nurnurs.

CHAI RPERSON FERRI ERI : Vell, if soneone
had a murnur, you would follow that up, and they woul d
have an echocardi ogram no?

DR.  LEVI NE: | would also suggest as
information that there were al nost 1,900 individuals
previously exposed to salnonella typhi with nore
rigorous or |ess conservative criterion for the enter
point of antibiotic intervention, and endocarditis was
not seen.

Truly, it's an exceedingly, exceedingly
rare event. It's just not considered a -- it's
exceedingly rare, and therefore, w thout being pushed
| think our response would be that would not be
sonething that we'd consider worth the effort, tine,
noney, et cetera.

CHAI RPERSON FERRI ERI:  Dr. G eenberg.

DR. GREENBERG | would just add that
identification of sonething that was never identified
and has no potential clinical significance or m ght
not have any al so has risk, and so as you think about
this, you have to think about what is the risk of
taking this volunteer and for the rest of their life

putting in their mnd that they had sonething wong
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with their heart.

So | feel personally, given the amazingly
low risk of endocarditis, | think if sonmebody has a
mur mur, you would investigate it just as you woul d do
as a normal clinician, but to start |ooking all over
in your patient for potential weaknesses opens up a
box that 1'd be worried about.

CHAI RPERSON FERRI ERI: Dr. Vander pool .

DR.  VANDERPOOL: This is on a sonmewhat
different subject, but --

CHAl RPERSON FERRIERI:  Still pertaining to
Question 47

DR.  VANDERPOQOL: The sane subject, but
different than just this.

CHAlI RPERSON FERRI ERI: Ri ght.

DR. VANDERPOOL: Are there other changes

to the protocol entry criteria? Yes, | think there
shoul d be. | think this is the point at which the
recruitnment process needs to be -- it doesn't have to

be el aborated, but certainly spelled out because there
are social and ethical entry criteria that you're
using, and | think that those need to be up front, and
the nore up front they are, the better it will be for
this protocol, which | assune will be sonmewhat of a

benchmark protocol for possibly others in the future
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that deal with experinental vaccines.

So | really think that the entry criteria
need to be set forth. The social and ethical criteria
you'll be using. You don't have to nail everything
down because those are judgnment calls, but | think you
need to accent that we will be making judgnent calls
about the social and ethical criteria that would
enabl e those who are approached as recruiters to be
recruited, for the paynent not to be viewed as
coercive, and so on.

| think you're going to have sone
criteria. W need to think about it and have t hem put
down specifically.

CHAI RPERSON FERRI ERI: |Is there anything
specific that you want to suggest though, Dr.
Vander pool, or do you just want to be sure that the

general category is addressed of social, ethical

i ssues?

DR, VANDERPOOL: | think something |ike
social and ethical criteria will be followed -- entry
criteria -- will be followed that will enable the

respect for the subject's autonony to be secured or to
assure respect for the subject's autonony.
| think we know -- you've already said

that there are people for whom $2,500 even in an

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

173

isolation unit would be a hard thing to turn down, and
you said, well, no, we're going to have people who are
enpl oyabl e even if they've lost their job for a while.

So it may be left sonewhat open, but |
think if you outline briefly the recruitnent steps
about how they're contacted and how there'll be group
nmeeti ngs and di scussion, that that will take care of
part of it, but then I think the judgnent call about
who to exclude on the basis of social and ethica
criteria are going to be things that are done.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Mntz, any other points or study
desi gn?

| would like us to address study design

for sure. Dr. Geenberg and then Dr. Hall.

DR. GREENBERG Yes. | remain --

CHAI RPERSON FERRI ERI : The m crophone,
pl ease.

DR GREENBERG | renain unconvi nced that

two separate inocula are used here, and it seens to ne
that in this initial study perhaps gaining nore data
with one, given the fact that | haven't heard a
convincing reason that the two are very different, and
al so froma safety standpoint, | have a much higher

| evel of safety with sonething that's been given to
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1, 600 peopl e versus anot her agent that has never been
gi ven to people.

CHAI RPERSON FERRI ERI : Are you talking
about the Quailes strain with the two doses?

DR. GREENBERG Yeah.

CHAl RPERSON FERRIERI: | would | ook at it
differently. | would propose | ooking at two doses of
the ISP, of the newer strain perhaps, but --

DR GREENBERG Well, actually, one, |
don't like using two different strains, and | don't
know why use a new strain if you have a lot of
experience with an older strain unless sonebody can
say that the imune response may be different or
you're going to |learn sonething, but | haven't heard
what we're going to |learn

CHAI RPERSON FERRI ERI : Vell, let's hear
more on this because | think several of us probably
have thoughts on it.

Dr. Hall first and then Dr. Fierer.

DR HALL: The original point was not that
| was going to nmake, but | agree with you that | would
like to see all things equal, but nore volunteers be
in each group if possible, but at |east a second group
potentially with the Quailes if this is really

inportant, and | don't know enough about the
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background of this particular organismto know if it
potentially has advant ages.

But | think if it does, then | think it's
really worth going at at this particular tine.

The question though that | had was |
wonder ed whether we could have clarification on the
contact that the volunteers will have with each ot her,
particularly if there are tw strains. | have a
nunber of question.

The, quote, potential for nosocom al
spread in confined areas, and | have one anecdotal .
We had a study which will remain unnaned a few years
ago of a @ viral package in which the volunteers were
isolated from each other, but a secondary case
occurred, and actually we then traced that to find it
occurred through the ice, comon ice bin where they
would go and help thenselves, which was a great
preservative.

So | was curious as to what kind of
precautions agai nst these contacts or spread from one
to another woul d be, and can you be reinfected if you
had one strain versus another or a mld infection?

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Tacket, do you want to respond to

t hat ?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

176

DR TACKET: Yes, just very briefly. The
vol unteers are instructed very carefully in hygiene,
hand washing primarily.

There is certainly an ice nachine on the
ward, but it's the type where you put a cup under a
| ever and the ice drips down, which actually |I'm not
sure we thought that true, but it's a good design

(Laughter.)

DR. TACKET: We have sonme fornmal data
about transm ssion of salnonella typhi on our research
isolation ward to individuals who had not been
inoculated with an attenuated strain and in every
small  nunbers, like six volunteers who were not
inoculated, living on a ward in a dormtory style with
12 or 18 volunteers who had been inoculated with an
attenuated strain. There was no transm ssion anong
t hese adults using our good hygi ene.

There's also simlar data for toxigenic E
coli in the conditions of our ward. Very small
nunmbers and certainly doesn't rule out t he
possibility.

DR. HALL: These then, they're on a ward
situation. So they interm ngle anong each other; is
that correct?

DR TACKET: Ch, very nuch so. [It's nore
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like a dormtory.

CHAlI RPERSON FERRI ERI :  Separ at e bat hroons
for each person?

DR. TACKET: Separate stalls, but not a
separ ate bathroom but yeah, and there are bunk beds,
four volunteers to aroom So they're very closely in
cont act .

CHAI RPERSON FERRI ERI : Dr. Fierer next,
pl ease.

DR. FIERER | would just point out that
we really don't know what the inportant antigens are
for protection in typhoid. W do know that Wi
protects, but the strains really don't give an
anti body response to Vi and they still protect, and we
have no idea how they protect, and | think the nost
inportant thing is that you have a challenge strain
that's heterol ogous fromyour vaccine, that whatever
you end up with, | think that's the nost inportant
criterion.

And, you know, whether the Quailes strain
woul d be okay since none of the vaccines seemto be
based on that or you need another one | don't know,
but I think that's what you should be aimng for.

CHAI RPERSON FERRI ERI : Yes. That's an

inmportant point. | want the group to respond to this

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

178

i ssue. This may be beyond what FDA wanted us to
respond to, but we've tal ked about nonitoring. W' ve
tal ked about the nonitoring procedures, that is, blood
cultures, et cetera, the contacts, but the issue of
the strains and the nunber of groups.

|"d like FDA to nention sonething on this
point. Dr. Mttoon?

DR M TTOON: Before we |eave the
monitoring, | wanted to ask whether there m ght be any
consideration given to actually nonitoring the study
personnel who were on the ward at the tinme that the
study was bei ng conduct ed.

And the other question | wanted to raise
woul d be how woul d one handle it in the event that a
subj ect decided that they wanted to | eave the ward,
but was, indeed, positive?

CHAl RPERSON FERRIERI : | think there woul d
be support here for nonitoring the personnel that you
indicate. There are |ots of heads noddi ng, but what
about the issue of someone who's positive who wants to
| eave the ward? Any thoughts on that?

DR. TACKET: Yeah, | nean, it's happened
in other studies --

CHAlI RPERSON FERRI ERI: Ri ght.

DR. TACKET: -- that we've done, frankly,
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and it's a very difficult question. | think given the
spirit of the discussions that we've had today and
previ ous discussions, we would |ike very nmuch to --
even though a volunteer |eaves the study, in other
words was no |onger having ASEs drawn, for exanple,
that they would remain on the ward and receive
ciprofloxacin for 14 days. So that would be the goal
i f that happened.

CHAI RPERSON FERRI ERI : s that vyour
question though, Dr. Mttoon?

DR. M TTOON: But that presupposes that
they be willing to stay there. | guess that really
was ny question. What happens if soneone says, "I
don't want to stay"?

CHAI RPERSON FERRI ERI : And how is this
consonant with Dr. Vanderpool's issue of autonony?

DR, TACKET: This happens very rarely.
VWhat they are told up front, that if they decide to
| eave the study, they can certainly | eave the study at
any time, but they would be required to remain to
receive ciprofloxacin for 14 days. If they are
required to remain on the ward for 14 days, they m ght
as well remain in the study.

However, if a volunteer -- for exanple,

what happens nore often than just wanting to | eave is
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there's a famly energency, and in the course of 30
days that mght well happen, in which case | think we
woul d nmake the decision on a case-by-case basis, but
| could imagine that we m ght discharge a vol unteer on
ciprofloxacin with the understanding that they woul d
return to our out-patient area for directly observed
t her apy.

" m not sure we would have a policy up
front saying across the board, "Here's exactly what we
woul d do,"™ but that would be the goal, would be to
have them cone back for directly observed therapy as
out-patients if we were not able to convince themto
stay on the ward.

CHAlI RPERSON FERRI ERI : Coul d you
incorporate at |least a sketch of this so it's apparent
t hat thought has been given to it, and that there is
a direction?

DR. TACKET: Sure. Good idea.

CHAI RPERSON FERRIERI: | think that this
woul d be inportant for the agency.

O her points from the table? Yes, Dr.
Hof f man.

DR HOFFMAN.  Two questions. First has to
do with the strains again. CVD 109 is derived from

| SP 1820.
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DR. LEVI NE: Ni ne, oh, six; 906 is
derived from 1820.

DR HOFFMAN.  So that do you believe that
t here woul d be sone advantage -- you nentioned in your
presentation there mght be sonme advantage gai ned from
further studies with this carrier strain by doing
chal l enge studies with the parent; is that right?

DR LEVINE: No, 906 has been abandoned as
a vaccine strain.

DR.  HOFFMAN: So there is no vaccine
strain that's derived fromthe --

DR. LEVINE: At this point.

DR. HOFFMAN. -- this Chilean isol ate?

DR. LEVINE: Al of the --

DR. HOFFMAN: Just following up on Dr.
Greenberg's point, what is the advantage of having
this second strain as opposed to the Quailes strain,
whi ch seens perfectly adequate?

DR. LEVINE: There may be no advant age.
W just don't know because we have not worked with it.
There are several reasons for suggesting |ooking at
it.

One is that when the vaccine challenge
nodel was di scussed at the D arrheal Vaccine Steering

Conm ttee sonme years ago in CGeneva, this question cane
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up. Wat is the validity of the Quailes strain, which
is now quite an old strain? As far as we know it is
still valid.

Be that as it may, the question was raised
if one sets up a nodel, why not | ook at a nore nodern
strain, and in setting up a nodern strain, we need one
with an appropriate history. W need one wth
conplete sensitivity to antibiotics, and in that sense
| SP 1820 fits the characteristics of a possible
alternative strain.

We don't know how the two strains would
behave. It is conceivable that | SP 1820 m ght have a
hi gh attack rate and be a bit less hot, if you wll,
than Quailes or vice versa. W just don't know
wi t hout doi ng the conparison.

It's because this was a bit of a quandary
for us that we put it on the table to the Commttee.
W don't feel strongly, but we thought we would share
the situation: that the question had been raised
about adding to the nodel a nore nodern strain, and so
we put that on the table and put that in the protocol.

CHAl RPERSON FERRI ERI:  Wul d you be doing
one group at a tine? How do you envision the nunbers
on the ward at one tinme? So you would do Quaile | ow

dose, high dose, and separately, and then you woul d
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have the others?

This may seem very sinplistic, but |
wondered what your plans were so that in addition
there's no chance of cross-transm ssion of the two
strains.

And if you did | ow dose earlier, including
for ISP 1820, then you' d know that you had to stop and
couldn't go on to high dose; sane for Quail es.

Coul d you address these two issues, both?

DR. TACKET: The intention at the nonent
was to do all 24 volunteers as a cohort, and they'd be
random zed to one of the three groups, but | think
your suggestion is perfectly valid in ternms of the
study design. It would add an el enent of safety that
sonebody el se has al so nentioned this norning.

It does add a doubling of the expense.

CHAI RPERSON FERRI ERI : Does it? Yes,
personnel and so on, trying to staff the ward, et
cet era.

DR TACKET: Yes.

CHAlI RPERSON FERRI ERI:  Yes, of course.

Dr. Snider. Dd I mss anyone? Dr.
Sni der, pl ease.

DR. SNl DER: Vll, | guess | have a

different take on this, and that is with the nunbers,
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the sanple size you're talking about, | don't think
that it's very likely, although I may be wong, but I
don't think it's very likely that you' re going to be
able to tell nmuch difference between the two, and so
a larger sanple size would be necessary if you want ed
to really try to find -- because the confidence
limts, | think, are just going to be so w de.

CHAI RPERSON FERRI ERI :  Agr eed.

DR. SNIDER:  But, on the other hand, it
occurred to ne when we were tal king about nonitoring
the staff on the ward that if there is transm ssion on
the ward, that it would be difficult to pick it up
you know, if people were getting nore than the
original dose you gave them and one way to detect for
that would be to have two different strains, and
obvi ously you woul d have to characterize your isol ates
to determ ne that.

So | could see the -- the only real
justification |I could see for having nore than one
strain would be to detect transm ssion on the ward.
O herwise, | don't see a huge benefit in having just
ei ght people with one of the strains. | don't think
you're going to be able to do a neani ngful conparison

DR, LEVI NE: One purely theoretical

possi bl e advantage of one strain over the other, if
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attack rates were simlar, were if there was a
difference in incubation period such that with one of
the strains one could achieve a high attack rate with
an incubation that was shifted to the left by two days
with a nodel. That's 30-sone odd days. That actually
woul d be quite attractive.

DR. SNl DER: But ny question, Mke, is
statistically how are you going to know that with your
sanpl e si ze.

DR LEVINE W won't be able to know t hat
in the beginning, but --

CHAI RPERSON  FERRI ERI : Not at a
statistically relevant |evel.

Dr. denents-Mann and then Dr. Estes.

DR. CLEMENTS- MANN: | was just wondering
with the other strain since there's just one dose,
what woul d be your plan if the attack rate was maybe
al nrost there, but not quite there. Wul d you al so
propose to go up a dose, to give a tenfold higher dose
at sone point?

| was just curious why just ten to the
t hr ee.

DR. LEVINE: W' re neking the assunption
that this is a guess based on our best guess, that ten

to the three may very likely with buffer be the
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i nocul um that would serve for the nodel

| think that if ISP 1820 did not give a
conparable attack rate, | think we would probably
abandon | SP 1820.

CHAI RPERSON FERRIERI:  Dr. Estes and then
Dr. Adi nora.

DR. ESTES: VWell, one of the questions
that | had had early when | read the protocol was that
one of the newthings you're testing is giving this in
buffer, and the only prior experience you have is with
the Quailes strain, and you' re not doing a direct test
of that. | nean, you're going on your shigella data
that says if | take a shigella and put it in mlk or
bicarb., it makes a difference to ne.

To me that's another argunent of why you
should stay with the Quailes strain where you have a
| ot of data. Again, you're establishing a new nodel
with current new technol ogies where you can get a
t remendous anount of quantitative data fromit. I
just think you're -- | think you can get a |lot of
wonderful data if you stay with an organi smyou know
a lot about. | think you may be confusing the issue
if you put in a new strain.

And it's not clear. You said that the

pul se gel electrophoresis patterns at this point are
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simlar. Unless there's sonme other reason why the new
strain seens to be necessary to test.

CHAI RPERSON FERRI ERI : Do you have any
animal in vivo data? There's no animal in vivo data
that you woul d have on these two strains?

DR LEVINE: The only animal nodel that's
used is the hog gastric MJS and I P chal |l enge, which is
absolutely irrelevant. There is no nodel other than
the ol d chi npanzee nodel

There is not a pressing special aspect of
this newer strain. It had sinply been rai sed anongst
a group that was international, and they sinply
gquestioned Quailes, but | don't think there is any
mol ecul ar genetic basis to question it. There's no
i mmunol ogi ¢ basis to question it. There's really not
a clinical bacteriologic reason or clinical reason to
guestion it, and that's in great part why we're asking
the Conmttee for guidance on this.

CHAl RPERSON FERRIERI: Wl |, let nme get --

DR. LEVI NE: But we're trying to please
everyone in terns of recommendati ons.

CHAI RPERSON FERRI ERI : Vell, mybe you
don't have to please us terribly. Let's get a sense
of the Commttee.

How many woul d be content with | ooking at
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Quai l es rather than both strains? Could |I get a --
this is not a formal vote, and those of you who don't
have an official vote can let ne see a show of hands
as well. How many would be content here? Put your
hands up a little nore.

(Show of hands.)

CHAI RPERSON FERRI ERI : That's at | east
three quarters of the table would be content wth
going with Quailes, and so that mght help you very
much and hel p FDA as wel | .

How nmany people would be content wth
going -- continuing their looking at the tw doses
wth Quailes strain?

DR. BREI MAN: Can | ask a point of
i nformati on on that?

CHAI RPERSON FERRI ERI :  Yeah.

DR. BREI MAN: | nmean is there not a
guestion of whether or not a vaccine m ght not prevent
di sease due to one strain versus another? |Is that one
issue that you would end up wanting to study in a
nodel ?

DR.  LEVI NE: The only place that that
issue has been raised was in a field trial in
| ndonesi a where there's a najor antigenic difference

of the flagellar antigen. That's the only tine that
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t hat question had been raised, but differences anongst
phage types from the field trials done, there is
protection against a broad array of phage types.

The question about the zed 66 unusual
flagell ar type was never answered. That essentially
exists only in Indonesia in a very small proportion.

CHAI RPERSON FERRI ERI:  Thank you.

| want to reask nmy question to test the
obj ectivity again. How many woul d object to using
both strains as this protocol noves forward?

So it's a different way of asking. How
many woul d object? Hands up for objecting to using
the --

DR FIERER [|I'd like to know whet her you
al so i nclude nmai ntaining the sane nunber of subjects.
| nmean if we |ower the nunber of strains, would you
i ncrease the group size?

CHAI RPERSON FERRI ERI: Wl l, we can nake
it a conbination of questions if you would Iike.

Keeping both strains and increasing the
nunmbers with or without both doses. Do you want to
qualify it further Fierer?

DR. Fl ERER No. | mean | think the
i mportant advantage of dropping one strain is that you

can increase the group size.
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CHAl RPERSON FERRIERI: R ght. So how many
woul d object to going with the protocol as given with
two strains?

(Show of hands.)

CHAI RPERSON FERRI ERI : So we have three

object -- four objections to going with both strains.

DR EDWARDS: Perhaps the word is "prefer”
and not object. | guess | --

CHAI RPERSON FERRI ERI : How many prefer;
how many prefer to go with both strains?

DR. EDWARDS: W th both?

CHAI RPERSON FERRI ERI :  Yeah.

DR. EDWARDS: Ckay. Can | just nention

one thing. No matter whether you drop or not a
strain, your nunbers are still too small to --
CHAI RPERSON FERRI ERI : vell, w all

acknow edge that Caroline.

DR. EDWARDS: -- achieve -- right. So
that is the reason we're voting one versus anot her.

CHAI RPERSON FERRI ERI :  Yeah.

DR. EDWARDS: It's not --

CHAI RPERSON FERRIERI: Preferentially we
woul d prefer the nunbers to be greater, but we

acknowl edge the expense, all of the difficulties, et
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cet era.

Dr. Mttoon first and then Dr. Hoffman.

DR. MTTOON: I'd just like to make the
point that in likelihood, we don't have to solve
everything with this one study, and so |I just want to
throwthat out. | would think that if this study, you
know, goes forth, likely there will be many nore and
t hat one would have opportunity to perhaps address
these different issues in that context.

CHAlI RPERSON FERRI ERI : Vell, that is an
i nportant point, and there is sentinment here that if
you stayed with one, you could increase the nunbers.
You could go with one dose or two doses, but you would
be able to bal ance things nore and attribute sonme of
these to Dr. Fierer.

Dr. Hof f man

DR HOFFMAN. | woul d just say one doesn't
necessarily have to exclude a priori that one couldn't
determne differences in incubation period or pre-
pat ent (phonetic) period even with eight individuals
inagroup. Certainly wwth 12 it's quite likely that
one coul d.

And we've had studies in malaria where
wi th those kinds of nunbers one has seen differences

in pre-patent periods, which as Mke points out is

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

192

potentially very inportant in terns of the efficiency,
econony of the node.

CHAI RPERSON FERRI ERI : Any ot her points
before we nove to the |ast question because we only

have a few mnutes left for our session today?

Yes, Dr. Hall.
DR. HALL: | just also want to offer as
anot her potential that if -- it's been nentioned -- if

you start with a | ow dose for both of those together,
then if there is, say, no infectivity in one and
there's infectivity in another, you still have an
option of going to the higher dose.

Gven the other way, if there's good
infectivity in both of those strains at that tine, the
hi gher dose is not necessary. So you may be able to
get for the sanme nunbers nore information

CHAI RPERSON FERRI ERI : Twelve and 12 is

what you're proposing, the two different strains, same

does?

DR. HALL: Right.

DR CLEMENTS- MANN:  Yes, | would just like
to say wth virulent organisnms, too, | nean, if you

i magi ne eventual ly doing a study with a vaccine group,
you probably woul dn't have nore than eight controls in

the study. So that this wll be the sanple size that
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probably will be realistic in the future, and usually
with virulent organi sns you can get a pretty good idea
of what woul d be a good dose.

CHAI RPERSON FERRI ERI: Dr. Brei man.

DR. CLEMENTS-MANN:  Wth small nunbers.

DR. BREIMAN. |Is the nunbers that we're
tal ki ng about based on the practical Iimtation of the
size of the ward or the anount of the budget for the
study? Because it would be interesting to see sort of
a statistical consideration with a few assunpti ons as
to what you coul d observe with either eight or 12 or
16.

"' mnot sure how we got those nunbers.

DR TACKET: Well, the nost inportant
assunption would be the attack rate, and that's what
we're here to find out. So | would suggest that we
not get too distracted about concern about statistics
because we really are asking what is the attack rate,
whi ch woul d be the nost inportant thing to determ ne
sanpl e sizes for other studies.

DR BREINMAN  But | nean even for that it
woul d be nice to have a level of precision. | nean
with eight, can you really say very nmuch about the
attack rate with, you know, just eight observed cases?

| mean you can give a nunber, but, you
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know, how precise is that nunber?

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
Br ei man.

If there are comments to be nmde, they
should be nmade officially, recognized, and for the
record, and so may | call upon soneone here now who
had his or her hand up? Yes, Dr. Snider.

DR SNNDER  Well, | guess, you know, the
answer to the question depends a |lot on how |likely you
think it is that the two strains, you know, woul d have
different clinical characteristics, and I guess | was
basing ny earlier comments on what | interpreted as an
i ndi cation of extraordinarily high I evel of honol ogy
bet ween t he genones of, you know, these two organi snms
and al so measur enent s of their i mmunol ogi ¢
characteristics.

| think the nore differences there are in
those regards, the greater the |likelihood that there
may be sone difference, and certainly then the greater
the |ikelihood you could show, you know, a difference
wth a smaller study.

But | nean, it seens to ne it depends to
a large extent on how nmany, as was said, how many
questions do you want to try to get the answer to in

this first go-round, as pointed out by FDA, versus,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

195

you know, establishing a nodel that it can even be
used, you know, for the purposes you intend or it has
to be changed in sone way.

And so | guess ny concern is also the
track record of one strain with regard to its safety
record being know and the inportance of ethically,
politically, socially and everything of establishing,
you know, a nodel and doing it safely as opposed to
trying to pile too many different things on it and
per haps take nore chances, if you wll.

CHAlI RPERSON FERRI ERI : |'"'m afraid we've
spent too much tine on this issue. W have to get to
the last point, and there were no votes on these.

The | ast question: does the consent form
adequately address the potential risks to the
vol unt eers?

And I'd like to start the discussion by
getting feedback fromyou all on whether you thought
that the general statenent in there that there may be
ot her organs -- doing a translation, that all organ
systens conceivably mght be involved with side

effects, but there's no el aboration of them

Dr. Adi nora.
DR ADIMORA:  Actually I like the consent
form and the process a |ot. | do have a couple of
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gquesti ons.

One is a comment concerning the issue you
just raised. | was wondering about the absence of a
statenent that people do, in fact, have a risk of
deat h. | nmean | think any tinme where there's a
i kel i hood that people could becone bacterem c, they
probably should be aware that it's wunlikely that
they'Il die, but they could, especially since |I'm not
sure that the general public really has a great
understanding of what it really neans to be
bacterem c, and so that's a comment.

| wouldn't hard pedal it. It seens
extremely unlikely, but | would think that people
shoul d be given an opportunity to weigh that risk for
t hensel ves even though it's quite small

The question | had is given your past
experience, who are the people that you feel are nost
likely to enroll in this study. | would assune that
they are nore likely to be university students, at
| east sonme of them but |'mwondering who else is very
likely to do this, given your past experience and your
bel i ef s.

DR. TACKET: | don't think they'll be
uni versity students because they don't have 32 days to

drop out of their lives and be in an isolation ward.
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DR.  ADI MORA: Well, they would in the
summer or sonme Christmas vacati ons. | don't know
exactly when you're planning to do it.

DR. TACKET: It's possible we m ght have
sonme university students. | don't mean to discard
that, but you're asking for the nost |ikely vol unteer.
| think it's probably soneone in the comunity who
does not have a job, who has the tine to participate
in the study.

Now, | had nentioned earlier that in the
screening process we are fairly picky about literacy,
about people who have choices, and that sounds I|ike
kind of a vague concept, but when you interview a
vol unteer and they have never held a job, they can
barely read the consent form they're not able to read
it and then respond to verbal questions about it, when
they don't show up for consecutive appoi ntnents that
t hey have said they would show up for, when there's a
pattern of unenploynment and irresponsibility, those
fol ks don't get enrolled in our studies, but that's
not witten in black and white anywhere.

| think actually that's what was all uded
to before. Wy can't that be kind of codified sonmehow
ina formal way? It would be hard to do.

So the short answer is there wll be
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people fromthe community who have 30 days. W' ve had
peopl e who take tinme off for two week studies who are
on vacati on. So it's conceivable there mght be
soneone who's enpl oyed at another job who would cone
in on their vacation tinme, but nost of the tinme's
peopl e who are between jobs.

CHAI RPERSON FERRI ERI : Do you have any
suggestions Dr. Adinora to the consent forn? You say
that you like it generally speaking. Are there any
serious omssions fromit?

And | recognize that all of you have your
hands up, but we'll give her a chance.

DR.  ADI MORA: To nme the nost obvious
om ssion is the one that | stated. | think that it
could be stated wthout being horrifying that
occasionally --

CHAI RPERSON FERRI ERI: Rarely.

DR. ADIMORA: -- rarely, very rarely --

DR TACKET: No, we woul d be happy to add
that. W have that in other consent forns. So this
is not a big problem

CHAl RPERSON FERRIERI: It doesn't inhibit
every volunteer at all.

DR. ADI MORA: Right.

CHAI RPERSON FERRIERI:  No, let's just do
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this real systematically. Dr. Danis hasn't had a
chance to say very nuch, and then Dr. Sears. Did you
have your hand up as well?

Ms. Know es, you haven't said anything if
you care to add anyt hi ng.

First Dr. Danis

DR DANIS: | think the consent process as
you described it before verbally was excellent. I
think the witten consent formand the questionnaire
have sone issues that m ght be added.

| think there m ght be sone nore stated
about the possible consequences of remaining a carrier
even though the probability is low The enployability
if oneis a carrier; issues about insurability if one
is a carrier or insurability if one has any nedi cal
sequel ae fromthis need to be addressed.

| think the issue of the fact that they
will have to be rehospitalized if they remain -- if
t hey have to have a second course of IV antibiotics
woul d be inportant.

And | think that in speaking with you, Dr.
Tacket, about how one deals with financially backing
the nedical care following this care, it seens |like
there are options that one addresses that are not

stated in here, and | think there should be sone
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st at ement about every effort would be nade to dea
with the contracting agency in providing -- however
you need to deal wth this in a way -- | think the
ethics of taking a volunteer and maki ng them sick and
saying that there wll be no option for taking care of
their medi cal sequelae is very problematic,
particul arly because the fol ks that you suspect w ||
be the nost eligible candidates are likely to be
uni nsured nedi cal ly.

DR. TACKET: 1'd like to coment on that
quite a bit. The second in the consent form in
italics is a boilerplate. For all consent fornms at
the University of Maryland it requires this exact
verbiage, and it's horrible if you're read it. This
came down from our |RB about 15 nonths ago, and we
were horrified by it, and our sponsor, our financial
sponsors were horrified by these words.

It's actual |y probably equally problenmatic
not to include those words because those words are the
actual contractual facts, reality, and perhaps |
shoul d defer to Dr. Lang or others fromthe contracts
fromN Al D who mght want to comment on rei nbursenent.

At the nmonent the wording is essentially
that if you have a conplication, that you are

responsi ble for the costs of the nedical care rel ated
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to that, you or your insurance carrier, and that's the
contractual agreenent.

CHAl RPERSON FERRIERI:  Wel |, that doesn't
surprise nost of us who know about IRB activities
This is true all over the country. |It's been true for
years. This is standard boilerplate material.
Substitute University of sonmething else for the
University of Maryl and.

Dr. Vander pool

DR VANDERPOOL: Well, the ethics of that
are pretty clear though that in nost foreign countries
you have to reinburse subjects that are harned in
research. 1In the U S. you don't have to reinburse,
but you've got to tell them if they're not to be
rei mbur sed.

So | think that whether it's a boiler
plate or not, it needs to be in there if they' re not
going to be, in fact, reinbursed or covered in sone
nore thorough way.

And | would think that one of the
requirenments | would see as necessary for approving
this consent formwould be that you just change that
boil erplate section. I nstead of "university
statenent,” have sonething like university statenent

i nvolving safety and limted nedi cal coverage, and put
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this in bold print.

Let me say a couple nore things. That's
not the only issue on this form For one thing, |
think it reaches wunintelligibility for a lot of
ordi nary people. | rmean you look at the first
paragraph and see the wording. "This is to
participate in a clinical trial to establish a human
nmodel of typhoid fever." | don't think ordinary
peopl e are going to know what that nmeans, or in the
next sentence down, "In addition, the experinenta
design of the clinical trial."

| don't know. | think if you had enough
time in the recruitnent session they m ght know t hat,
but there are nunerous instances of this.

Third, | think there are, pertinent to the
guestion under discussion, there are risks that aren't
nmenti oned here. Several of the articles nention, for
exanple, the possibility of perforation of the
intestine during the first few days.

DR. CLEMENTS-MANN:  That's in here.

DR. VANDERPOCL: Is that in there?

CHAI RPERSON FERRIERI: Yes, it is.

DR, VANDERPOCL: The final thing then
woul d be that | do think that the benefit section is -

- and this is in keeping wth the FDA, but | would go
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beyond what the FDA recomrends -- there are nore
benefits here than are nentioned, and you don't want
to sell the protocol, but for a | ot of people they're
going to get a first rate physical examand for nearly
everyone they're going to be thinking about nonetary
conpensation for the tine.

So it seens to nme you can say there are no
physi cal benefits for you, but, and then nention the
ot her benefits that are here.

CHAl RPERSON FERRIERI: That's a very good
point, stressing nore positive things, Dr. Vander pool .

Ckay. W have tinme for a couple nore
points to inprovenent of the consent form we'll
start down with Dr. Fierer and then work down the
t abl e here.

DR. Fl ERER Yeah, | nust say | really
can't support this with the harm paragraph. 1| think,
for one thing, the VA in fact, does not have this
policy. The VA is a health care system where they
provide care to all eligible patients who are harned
in the course of a study free. So the only issue is
noney.

And when you're doing a study in which
you're infecting people, it's quite different than

doing a therapeutic study in which people m ght be
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harmed, and | think that we bear an ethica
responsibility to provide nedical care to people in
the highly unlikely event that they would be harned,
and | really think that that has to be our position
her e.

| don't care what the University of
Maryl and says.

CHAl RPERSON FERRIERI:  The responsibility
section, not the details of potential risk, are you
obj ecting to?

DR. FIERER That's right.

CHAI RPERSON FERRI ERI : That our
responsibility ethically, to care for those who are,
guote, unquote, injured as a consequence of enrolling
in this study.

Dr. Hall.

DR. HALL: | also found in reading that
that this may actually lead to a bias in selection.
Certainly those who have no insurance | would think
would be unwilling to sign up if they read that and
understood it.

By this format here of having questions

and so on, | think, ny assunption is that these are
going to be very well informed people by the tinme they
are enrolled. | think it's a very unusual --
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CHAI RPERSON FERRI ERI : | f I could
reenphasi ze the point of Dr. Vanderpool that one go
through this protocol and clean up a lot of the
| anguage to meke it understandable to the average
person off the street.

kay. Dr. Snider and then Dr. C enents-
Mann.

DR SNIDER Several things. | agree with
the latter statement. | don't know what the reading
|l evel of this is, but the reading |evel needs to be
checked, and obviously at whatever reading level it
is, then the subjects who are enrolled need to be
mat ched up with the reading level. So generally you
want to get it obviously down to an eighth grade |evel
if at all possible.

Si nce it was ment i oned t hat a

psychol ogi cal evaluation is going to be done during

the 48 hours, that's not as far as | could see
mentioned in the consent form | would suggest that
that be added. If | overlooked it, |I'm sorry for

bringing it up.

| think the benefits part should be
strengthened, and | agree with what's been suggest ed,
but also | think it should be nmade cl earer what the

benefits to society are because when you | ook at the
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polls or the surveys that have been done of people,
why they do or do not participate in research, one of
the maj or reasons people participate in researchis to
contribute to society, and if you don't have that
spelled out in there, you' re at a disadvantage. So |
woul d encourage you to do that.

And finally, you nentioned your policy
about how you deal with the economc incentives to
participation, and it probably would be a good idea to
just state your policy in that regard so that people
who are reading that understand what your policy is.

CHAl RPERSON FERRIERI:  Dr. d enent s- Mann.

DR CLEMENTS- MANN:  Yeah, | agree that we
all have this | anguage in our consent form but | just
wondered if you could tell this Commttee what would
happen if soneone had to be admtted for |V therapy.
| mean could that be covered under your current
system taking care of -- | nmean, you're not going to
| eave then or say, "If you can afford it, we want you
to cone in for 14 days."

DR TACKET: Yeah, there are other
precedents in other VTEUs, as you well know, of
contracts paying for adverse events, so that | assune
-- oh, Gna is here. Per haps she can address this

with nore authority.
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CHAlI RPERSON FERRI ERI :  Coul d you gi ve your
name, pl ease?

DR RABI NOVI CH G na Rabi novi ch, Nati onal
Institute of Allergy and I nfectious D seases.

The i ssue of indemification fromclinica
trials is one that has been continuously discussed in
depth wth the VTEUs, as well as wth our other
systens. It is a difficult one for any federal agency
out si de of Departnent of Defense because we don't have
the authority to indemify.

W are abl e and have handl ed on a case- by-
case basis paynent for any -- for acute care costs,
and the probl emthen becomes how does one define acute
care costs.

Real i stically speaking, sonmething |like a
hospitalization that would be required because of
exposure during a trial wth something that could be
covered under the contract, and we have done that in
ot her situations on a case-by-case basis.

What we are unable to do, and that's what
the word "indemification" really neans, is to provide
funding for health care costs that go beyond the
extension of the contract period because there is
no -- it's really an OMB requi renent that you have the

funding which you would need to actually provide
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i ndemmi fi cati on.

So in terns of anything that would be
relatively short term that would be a health care
burden incurred because of participation in the trial,
t hat can be handl ed, and generally we work with the
i nvestigator, their sense of what kind of insurance
the subject has and assuring that the patient is
provi ded for.

CHAI RPERSON FERRI ERI:  Thank you.

Wuld this satisfy you, Dr. Fierer?

DR FIERER Wl |, yes, dependi ng on what
that tine limt was. | nean what |I'mreally concerned
about is supposing sonebody has a bowel perforation,
you know, a nonth after they |eave the study that's
related to this. That's going to be a very expensive
hospitalization, and you know, would w pe sonebody
out .

It's highly unlikely, but 1'd certainly
want reassurances that it was covered.

DR RABINOVICH R ght. Wat we're unable
to cover are things that extend beyond the contract
period, which, Mke, is Ilike the year 2001. |Is that
it?

Yes, so it's short termin the sense of

indemmification a la the Vaccine Injury Conpensation
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Program which will conpensate for lifetime care costs
of specific adverse events, |ike vaccine associated
paralytic polio. |It's short in that sense.

CHAl RPERSON FERRIERI: Wl |, then the form
woul d have to be nodified to incorporate the specifics
of this, and can you accept that, Dr. Levine, Dr.
Tacket, FDA? | mean can you do that?

DR.  RABI NOVI CH: It's really up to the
IRB. | nean this is their |anguage.

CHAI RPERSON FERRI ERI: Ri ght.

DR, RABI NOVI CH: It's sonmething that we
have attenpted to clarify in the past. W woul d
wel come working with themto do that.

CHAl RPERSON FERRIERI :  You'l| have to work
with themon this point.

Now, | realize that tine has run out nore
than ten mnutes ago, but 1'd |ike anyone else at the
tabl e who has not had a chance to suggest revisions to
the consent formto speak now if you will.

Dr. Sears.

DR SEARS.: | just want to reiterate what
Dr. Danis said in that of all the adverse outcones
that could occur, the only one in ny mnd that may
occur is that someone coul d becone a chronic carrier

because it's not clear that each person will be able
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to get through day 14 days of ciprofloxacin, and if
you go to alternative therapies, the chance of a
chronic carrier state wll go up

So in that regard, | would just like to
back up her comment that a sentence in the consent
formto make the individual understand the economc
inplications of that in terns of enploynent, | think,
is critical for the group of individuals who are
likely to volunteer for this study, who al though they
may have choices, | staunchly believe have fewer
choi ces than any individual in this room

CHAI RPERSON FERRI ERI:  Any ot her precise
points on the forn? Yes, Dr. Hoffman.

DR HOFFMAN: I n response to that, ny take
on it, if soneone didn't have gall bl adder disease,
t hat al nost you could eventually eradicate sal nonella

from everybody.

DR. SEARS: | think it's very unlikely.
| agree with you. If you go to two weeks of |V
anpicillin, 1 think it's very unlikely, but it has

such a long term econom c inpact on an individual.
DR.  HOFFMAN: | have one conment under

potential risks. | would like to see the words,

verbi age changed from in terms of the severe

conplications from "these occur rarely and al nost
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exclusively" to "these occur infrequently in natural
di sease and nost commonly in persons” because it's not
exclusively or even close to exclusively in person who
haven't had anti bioti cs.

CHAlI RPERSON FERRI ERI :  Ckay.

DR HOFFMAN.  Wiich is what it says here.
So just changing "rarely" to infrequently and "al nost
exclusively" to "nost commonly,” it would be a fairer
st at enent .

DR VANDERPOOL: Could I say a word about
t hat ?

CHAl RPERSON FERRIERI: One | ast point, Dr.
Vander pool .

DR VANDERPOOL: There are two ways to go
ethically with this. One is to be benevolent and to
accept the articulate defense of Joshua Fierer in
terms of how coverage needs to be supplied.

The other is to go for freedomand choi ce,
whi ch would say if you don't have coverage -- and this
is one of the virtues | see in the consent form-- if
you don't have coverage, you say it, but you say it in
bold so that they know exactly what they're getting
into and they make infornmed consent.

So there are two ways we could go. If the

Commttee wants to go with the benevol ent nodel, then
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great, but it can go -- if it goes with the freedom
model, which is "take your chances; you won't get
coverage at the University of Maryland," then at |east
we should really put it out there in a very clear
strong way so that they know exactly what they're
doi ng.

| suspect nost of us are not going to want
the freedom nodel, but that's one way to go with it,
and that's the federal regul ation nodel.

CHAI RPERSON FERRI ERI:  Thank you.

Ms. Know es.

M5. KNOALES: Yeah, | would agree with the
concern expressed in ternms of addressing treating
medi cal conditions if needed beyond the initial study
period of tinme, and | think we have to renmenber
Tuskeegee in this particular situation.

| know the next comment |'mgoing to have
is probably sonmething that is a huge al batross, but
while | have done clinical research, |I do understand
consent forns, | do agree that there probably are a
| ot of people that, you know, |ook at this and they
understand, you know, maybe a tenth, if that, and
per haps maybe it m ght be a general thing to suggest
that IRBs review their consents for literacy |evels.

There are actually software prograns that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

213

can do that now.

CHAI RPERSON FERRI ERI:  Thank you.

W'l have to conclude. [I'll sumup very,
very briefly that the Conmmttee certainly is
supportive of proceeding with the nodel and believes
that the benefits outweigh any of the potential risks
to the volunteers, and that we've nmade very specific
responses to FDA questions where we coul d.

The area that we were vaguest on deals
with the study design, the nunber of strains, but I
think there would be support for proceeding with
Quai l es under conditions that we el aborated,
consi deration of increasing sonmewhat the size in the
groups, and then nost inportantly, that rmany
suggestions have bee nmde regarding other aspects,
ethical, noral issues, as well as the consent form

So | hope this will be valuable to you
Dr. Pratt, Dr. Mttoon, as well as the sponsors.

| want to thank the Commttee and guests
here for a nost invigorating discussion. Thank you.

We'l|l reconvene at 1:45 from |l unch

(Wher eupon, at 12:49 p.m, the neeting was
recessed for lunch, to reconvene at 1:45 p.m, the

sane day.)
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AAF-T-EERNOON S-ESSI-ON
(1:49 p.m)
CHAlI RPERSON FERRI ERI : | f people could
join us at the table who are supposed to be at the
tabl e, we can begin the afternoon session.
| thought since the conposition of the
table is slightly different, that we wuld do
introductions again. So if you could all take a seat,
pl ease? Could we start wth you, Dr. Webster? And
could you give your affiliation?
DR. WEBSTER: Rob Webster, St. Jude's
Children's Research Hospital.
CHAI RPERSON  FERRI ERI : We're doing
i ntroductions agai n.
DR El CKHOFF: Ted Ei ckhoff, University of
Col or ado.
MEMBER HALL: Caroline Hall, Infectious
Di sease, University of Rochester.
MEMBER GREENBERG Harry G eenberg,
Stanford University and the Palo Alta VA Hospital.
DR. COX: Nancy Cox, Centers for D sease
Control and Prevention.
DR. LEVANDOWSKI : Rol and Levandowski ,
Center for Biologics.

MEMBER EDWARDS: Cat hy Edwar ds, Vanderbilt
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Uni versity.

MEMBER  CLEMENTS- MANN: Mary Lou
Cl enent s- Mann, Johns Hopki ns University.

DR. SN DER: D xie Snider, Associate
Director for Science, CDC

VMEMBER ESTES: Mary Estes, Mol ecular
Vi rol ogy, Baylor College of Medicine.

DR KILBOURNE: Edw n Kil bourne, New York
Medi cal Col | ege.

DR BREI VAN Rob Breiman, Nationa
Vacci ne Program O fi ce.

CHAI RPERSON FERRI ERI : Pat Ferrieri,
University of M nnesota Medical School. Everyone
knows Ms. Cherry, who is sitting to nmy left.

Vll, this is an inportant afternoon. The
past several years | recollect we've done a good deal
of this on the phone after our January neeting, but we
have the rare opportunity and pleasure of discussing
this here wth everyone face to face. And that's

conpletion of decisions on the fornulation of

influenza virus vaccine for '98-'99. And the
introduction and review wll be done by Dr.
LevandowsKki .

DR. LEVANDOWSKI :  Thank you.

SESSION 2 - OPEN SESSI ON
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COVPLETI ON OF FORMULATI ON OF

| NFLUENZA VI RUS VACCI NE FOR 1998-1999

| NTRODUCTI ON AND REVI EW

DR.  LEVANDOWEKI : As has been already
stated, we're here today to finalize recomendati ons
for the influenza strains to be used to manufacture
vacci nes for the 1998-1999 season.

The Commttee previously nmet on January
30th to begin the process of selecting strains. And
at t hat tinme, information was presented on
surveillance of new strains, on spread of those
strains in human popul ati ons, the anti body responses
to new strains after immunization wth current
vaccines, and availability of candidate strains for
manuf act uri ng.

Based on the then current information, the
Comm ttee recomended that the influenza vaccine for
1998-1998 be trivalent and that it contain an
i nfl uenza B/ Harvin/ 07/ 94 conponent. Final decisions
on the remaining two strains were deferred for the
accunul ati on of additional information.

For the H3N2 influenza A strain, a
recomendation for a change fromthe current vaccine
was nmade wth a provisional reconmendation than

A/ Sydney/ 05/ 97-1i ke conponent seened to be needed
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because of t he i ncreasi ng proportion of
A/ Sydney/ 05/ 97-1i ke strains everywhere in the world,
including the United States.

However, the provisional reconmendation
was nmade to permt review of nore recent A/ Sydney-like
strains since it was not clear whether other nore
recent strains mght denonstrate additional antigenic
drift.

For the HLNl viruses, the picture was | ess
clear. Strains referred to as H deletion nmutants,
whi ch have been represented by A/ Beijing/262/95 and
characterized by significant alterations in antigenic
characteristics as a result of amno acid sequence
changes, including the deletion of an amno acid at
position 134 of the hemagglutinin, these strains have
been known for the past two to three years, but they
have recently been increasing in nunber, particularly
in Asia. In addition, these strains had been isol ated
in Africa at the tinme of our previous neeting.

A clinical trial using an experinental
vaccine containing the A/ Beijing/262/95 strain was
shown to produce antibody responses in people that
reacted wth the HlL deletion viruses better than
current vaccines and also produced antibodies to

non-deletion strains that were simlar to current
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vacci nes.

That decision was deferred because the
epidem ology of spread was unclear and it was
uncertain whether the clinical trials results were
representative for HL del etion strains which have been
nore recently identified.

I n February, the WHO recommendati ons for
i nfl uenza vacci nes were nade using data avail abl e here
and al so additional data that were collected between
the two neetings.

Based on all of the information avail able
at that time, the WHO recommended, as has been
published already in the February 27th Wekly
Epi dem ol ogi cal Record, which has been made avail abl e
to the Coomittee, that the vaccines be trivalent and
they contain an A/ Sydney/ 05/ 97-1i ke H3N2 conponent, an
Al Bei jing/262/95-1ike H1N1 conmponent, and a
B/ Harvi n/ 07/ 94-11 ke conponent.

WO did not r ecomrend commer ci al
production of an HS5NL vaccine but indicated its
support of continued developnent of experinental
vaccines and indicated that it wll continue to
monitor the situation with H5 influenza viruses.

W're going to take up the H5 part of the

di scussion in a later session this afternoon. Right
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now we're going to present sone additional data to
hel p conpl ete the vacci ne recommendations. And for
that, 1'd like to invite Dr. Nancy Cox from CDC to
present information on characterization of additional
strains and surveill ance.

And al so | have asked Nancy if she would
just go ahead when she is finished wth that
information after taking questions fromthe Conmmttee
with what we view as the options for selection.

DR. COX: Thanks, Rol and.

ADDI T1 ONAL SURVEI LLANCE AND STRAI N CHARACTERI ZATI ON

DR COX: If everyone would just grab the
package, if the Conmmttee nenbers would grab the
package, of information fromCDC, | think it wll be
easy to foll ow al ong.

On Page 2, there's a summary of the
i nfluenza season in the United States. And | think
we'll go ahead and start with the first overhead. And
"1l very briefly sumrarize the information that's on
Page 2.

In this overhead, you can see that there
are three of the four systens that we use to nonitor
i nfluenza activity. First of all, in the top panel,
you see the nunber of isolates of influenza that had

been reported by the WHO col |l aborating labs in the
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United States.

In the mddle panel, there are the weekly
estimates of influenza activity from the state
epi dem ol ogi st s. And here we're just showi ng the
nunber of states that report w despread and regi onal
activity.

I n t he bott om panel , you see
influenza-like illness reported by our sentinel
physi cians. And what you can see is that influenza
activity actually peaked overall according to all
three systens during weeks three through five of 1998.

Now, there were a total of approxi mately
68, 000 specinmens which were tested by the WO
col | aborating | abs for influenza. And nearly 10, 900
of these were positive for influenza. This is an
increase over the nunber that we normally have
reported to us at this tine of the year.

O the influenza-positive speci nens, 99.8
percent are influenza Type A And though only 20
percent-24 percent of these viruses have been
subt yped, of these, 99.8 percent are influenza A(H3N2)
Vi ruses.

Next overhead, please. Now, the peak of
influenza activity as reported by state and

territorial epidemologists occurred during the week
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endi ng February 7th. During that week, a total of 47
states reported regional or w despread activity.

And in the bottom panel, you see the
activity was reported for the nost current reporting
week ending March 14th. And here we have a total of
only 17 states reporting regional or w despread
activity. So clearly influenza activity has been
droppi ng quite markedly.

Now, the third overhead shows the
percentage of deaths attributable to pneunonia and
influenza as reported by the Vital Statistics Ofices
of 122 cities. Pneunmonia and nortality |levels
i ncreased above the epidemc threshold during early
January and have renai ned above the threshold for the
past ten weeks.

So, in summary, this season's influenza
epi dem ¢ has been characterized by a predom nance of
i nfluenza A(H3N2) viruses and by excess influenza and
pneunoni a-rel ated nortality.

Now we're going to nove on and tal k about
the viruses. On Page 7 of your handout, you'll see a
frequency table for influenza A(HLNl) isolates
characterized by our WHO col | aborating |ab at CDC
We'l|l concentrate on the panel down bel ow.

Wiile we really haven't had a great nunber
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of HINL viruses to examne, | would |like to point out
that we have one Beijing/ 262 deletion nutant-Ilike
virus fromthe United States and we have five from
Asi a.

If we | ook at the tinme period before this,
| want just to rem nd you that we had a | arge nunber
of Beijing/262-like strains from Asia. And duri ng
that sane tinme period, we had no Bayern-1|ike strains.

Next overhead, please. Wll, | don't have
any H tables for the HIN1 viruses. So | hope you can
renmenber the patterns that you saw | ast year, | ast
January, and then the year before as well. And I|'l
just remnd you that the Beijing/262/95 and
Bayern-like viruses have greater than eight-fold
reciprocal differences in H titers between them

Now we see that the Beijing/262-1ike
viruses have been detected in Japan, in Taiwan. O
course, last year we knew that they were detected
t hroughout China and in Hong Kong and Si ngapore, but
now we have added Taiwan and Japan to the list. W
have tal ked about the isolation in Senegal in August
of '97 and in South Africa in Novenber of '97.

In addition, since we last net, two
i sol ates have been obtained in France during January

of 1998. And a single travel-related isolation of
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virus occurred in California in February.

So, in summary, we now have these viruses
detected on four continents. And given the fact that
i nfluenza surveillance really isn't particularly good
in Africa, the nunber of isolated we have probably
reflects a reasonabl e amount of activity there.

Next overhead, please. Now, the last tine
we nmet, you will renenber that it appeared that in
experinmental trials conducted by SmthKline Beechamin
Germany, the A/Beijing/262 experinental vaccine
i nducted bitter cross-protective imunity against the
Bayern-like strains, then vice versa. |In fact, the
anti body titers induced by the Beijing/262 vaccine
were higher against the Bayern-like strains than
agai nst the honol ogous strain.

Therefore, we retested the sera that we
had from the experinental trial wth severa
Bayern-1li ke and several Beijing/262-1ike viruses to
confirmour earlier data. And the results are shown
in the com ng overhead.

So for the adult popul ation, we can see
that the post-vaccine geonetric nean titers are indeed
a bit higher for the Bayern-like strains, which are
listed here, as opposed to the Beijing/262 or

vacci ne-like strains |listed here.
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W're not really sure why the titers
agai nst the Hong Kong/ 408 strain are so | ow. Perhaps
it's just one of those observations that we nake from
time to tinme, but we don't put any particular
significance on this observation.

So both of these populations, first the
popul ati on that was not previously vaccinated and the
popul ati on that had been vacci nated the previous year,
showed this difference.

Next overhead, please. This was al so
reflected in results for the elderly popul ati on, where
you see that in individuals who received the
Bei jing/ 262-1i ke experinmental vaccine. They were
slightly hi gher geonetric mean titers
post -vacci nati on agai nst the Bayern-like strains than
for the Beijing/262-1ike strains. So we see that we
get better reciprocal cross-protection by using the
Bei j i ng/ 262 vacci ne.

Now, | hope you can recall that in
January, we saw that when we used the Bayern-like
vacci ne-1i ke candi date, Johannesburg, we got very | ow
levels of antibody against the Beijing/262-1ike
candidates. So this is an asymetric cross that we're
seei ng here.

Next overhead, please. Nowwe're going to
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be nmoving on to the H reactions of H3N2 strains. And
' mnot going to show you an overhead of the H table
on page 12. W're going to skip right on to Page 13,
which is representative of what we're seeing now.

It's a fairly recent test that was
conducted on the 5th of March. And you can see that
here we have W han-like titers, titers against
Wihan-1i ke strains that are high in this colum, where
we're using the Whan vaccine, and titers that are
hi gh agai nst the Sydney-like viruses when we're using
t he Sydney antiserum here.

And so you can very easily pick out the
Wihan-1i ke and the Sydney-like strains, and you can
see that we have in this table two strains fromthe
United States that are Wihan-1i ke and a | arger nunber
of strains that are Sydney-Iike.

Li kewi se, we can see that there are two
strains from France which are Whan-1like and then a
| arger nunber of strains fromJapan, Guam Korea, the
U K, and France which are all Sydney-liKke.

Next, please. So when we |ook at the
frequency of Sydney-like strain that have been
i sol ated since October of 1997, we see that in the
United States, we have a total of 188 H3N2 strains

whi ch have been antigenically characterized. And 144
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of those are Sydney-like while only 44 are Wihan-1i ke.

And al so you can see if you follow al ong
here, no matter what the geographic location is, we
have nore Sydney-like strains than we have Whan-1i ke
strains circulating. And this is shown even nore
clearly on the next overhead.

This i s the geographic distribution, which
we have updated since the end of January. And what is
on this map that wasn't apparent before because we
didn't know about it before is that, actually, there
were Sydney-like isolates that occurred in Japan in
January of 1997. And we just found out about those
rat her recently.

You can see that there are Sydney-Ilike
strains all over the United States. And, actually,
al t hough we don't have any that we have anal yzed from
Africa, I'mnot sure whether other centers have any or
not . But basically Sydney-like viruses have been
isolated from all continents from except perhaps
Africa.

Next over head. Here is where you can
clearly see that the proportion of Sydney-like strains
has increased dramatically since Septenber of 1997.
So that now of the strains that we have characterized

wor |l dwi de, the majority, approxinmately 80 percent, are
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Sydney- | i ke.

If we look at the distribution in the
United States -- and here the nunbers are slightly
hi gher than they are for those that are antigenically
characteri zed because we have been running a bit ahead
in ternms of the genetic characterization that we're
doing. You can see that we have about 78 percent of
strains which are Sydney-like isolated fromthe United
St at es.

Ckay. Next, please. | decided to keep
the sunmary very, very sinple. Clearly for H3N2
Vi ruses, Sydney-like strains are predom nating
wor | dwi de. And they constitute approximately 80
percent of U S. H3N2 strains. Bei jing/ 262/ 95-11i ke
strains have spread and now have been isolated in
Asia, Africa, Europe, and North Aneri ca.

Are there any questions now?

CHAl RPERSON FERRI ERI: Does the Conmittee
have any questions for Dr. Cox? Dr. Wbster?

DR. WEBSTER: Nancy, could we go back to
Page 9 and the Hong Kong/408/97? This is the
serol ogi cal responses. | wasn't clear what the 14
percent or 14 in the post-vaccination --

DR COX: |I'msorry?

DR. WEBSTER: On Page 9, --
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DR COX: Yes.

DR.  WEBSTER -- the clinical trial
serol ogi cal responses to Hong Kong/ 408/ 97, that rather
strange response. Wat does it nean?

DR. COX: Yes. We've | ooked at the
sequence of the strain and so on. And I'mnot really
sure why that particular strainis so low, but we have
seen this occasionally in the past. We're dealing
with an MDCK isol ate. And sonetines we get |ower
responses to MXCK-grown viruses than to a grown
counterpart.

So we really haven't attached very nuch
significance to that. W have | ooked at the sequence.
We don't see anything unusual about the sequence of
BHA. So | think it's sone kind of a reflection of the
technical matter in the test, rather than anything
that we really have to worry about in terns of the
virus characteristics.

DR KILBOURNE: Nancy?

DR. COX: Yes?

DR. KILBOURNE: Do you have any dat abase
that would allow you to estimate the nunber of vaccine
failures in ternms of the H3N2 conponents?

DR COX: No, no. | don't think there's

any database that exists in the United States at all.
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DR, KI LBOURNE: Well, at sone point
post-epidem c can you nmeke that estimate from any
source?

DR. COX: No. W don't get vaccination
status for nost of the isolates that we receive. So
we have no idea if the person was vacci nated or not.

Now, there have been sone observationa
studi es of vaccine effectiveness, and there was a
publication in last week's MWW concerning vaccine
failures, if you wll, in nursing hones. And there
was also an outbreak in a vaccinated mlitary
popul ati on.

So vacci ne effectiveness was cal cul at ed,
to the best of our ability. And it appeared that
vacci ne effectiveness was quite lowthis year. Al of
the four outbreaks that we reported in the MWR were
Sydney- | i ke out br eaks.

CHAI RPERSON FERRIERI: Dr. Snider?

DR SNIDER Nancy, how many nore isol ates
do you have to characterize in detail? And do you
have sone sense of whether you have nore HLIN1ls t hat
you need to do additional work on?

DR COX: W've tested all the HLNls that
we have received so far. Qur big backlog is really

with the H3N2 strains.
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CHAI RPERSON FERRI ERI : If there are no
further questions, we'll proceed with the program
t hen.

OPTI ONS FOR STRAI N SELECTI ON

DR. COX: Again, |'ve kept this overhead
very, very sinple. | think that we for the H3N2

vacci ne conponent clearly need to change. And the
Sydney-1i ke, Sydney/05/97-1ike, strain really appears
to be the option that we have at this tine.

W don't have an indication that there are
new variants of H3N2 that are antigenically distinct
and genetically distinct. So it seens that the
Sydney-li ke vaccine candidate is our only clear
opti on.

For the HLNl1 vacci ne conponent, we have
two options. One is to retain the current vaccine
conponent. and then the other option is to change the
HL vacci ne conponent to an A/ Beijing/262-1ike strain.

| think that given the fact that we have
seen this nmmjor antigenic difference between the
Bei jing/ 262 and Bayern-li ke strains and given that we
have detected the Beijing/262 strains on four
continents now, this option mnust be carefully
consi dered and considered in the light that when you

have a vaccine that's based on the Beijing/ 262 virus,
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you get better reciprocal, actually nmuch better
reci procal, cross-protection against the Bayern than
you do if you use the Bayern-like candidate. And in
that case, you get very low |l evels of antibody agai nst
the Beijing/262-1ike virus.

Are there any questions or coments?

CHAl RPERSON FERRI ERI:  Everyone is burned
out fromthe norning session? | think the data is so

famliar, Nancy, that we don't find it too surprising.

Dr. Estes?

DI SCUSSI ON AND RECOVIVENDATI ONS

MEMBER ESTES: One of the questions we
di scussed at the end of January, | guess, was the

grow h properties of the viruses. So if you make the
recomendation to change the second recomendati on,
are there good lots of virus available to do that?

DR. COX: Rol and may want to comrent on
t hat because he has nore information fromthe vacci ne
manuf acturers.

DR, LEVANDOWEKI : Ri ght. There are
vacci ne candi date strains that are available. And we
do have information from manufacturers are how they
gr ow. It's very clear that in the case of the HLN1
strains, that the A/ Johannesburg/82/96 strain, the nib

39 reassortant, is vastly superior. 1It's one of the
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best grow ng reassortant viruses that has been nade in
a long tine.

The Beijing/ 262/ 95-1ie reassortants grow
better than the wild type, but the description that we
have from manufacturers is that they're not grow ng as
well, certainly not as well as the nib 39 reassortant
and nore consistent with what was seen or maybe even
alittle but |ower than what was seen with the A/ Texas
reassortant from previous years.

So there are reassortant viruses that are
avai l abl e for manufacturing. There are certainly
di fferences between these two strains, as we often
see.

CHAlI RPERSON FERRI ERI : O her questions?
Dr. Kil bourne?

DR. Kl LBOURNE: One of the reassortants
that Roland is talking about is our X-127, which is
the prototype for the Beijing/262. W'd have to call
it a nmediumhigh yield and reassortant. W know it's
not a 62 reassortant.

W dropped it a year ago on the advice of
all concerned because at that point the epidem ol ogic
faith of that strain wasn't very obvious. And it was
restricted to one or two continents at that point.

There's no reason why we can't exhune t hat

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

233

and do better with it by incorporating further genes,
but at the nonent, as Roland points out, it's only a
medi um yi el der, still better than wild type.

CHAI RPERSON FERRI ERI : Are there other
presentations, Roland, or is that it?

DR.  LEVANDOWEKI : QG her did you say
hesitations or --

CHAl RPERSON FERRI ERI :  Presentations. Not
presents. Presentations.

DR, LEVANDOWSKI : W don't have the
additional information to present at this point except
along the lines of strains and reagents, the question
that just came up

There are al so now two reassortants that
are available for the A/Sydney strain. The one that,
of course, has the nobst experience is the |VR108,
whi ch has been used in manufacturing for Australia and
in Australi a.

And our | aboratory this past week has cone
up with a strain that looks like it's possibly a
little bit better grow ng than the 1VRL08, but it's at
the point where there's not a | ot of characterization
and it may not be sonething that will be useful just
because of the timng of the devel opnent.

For all of the strains that are out there,
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we have reagents that are available for the current
vaccine strains that can be sent to manufacturers now
and can be used for interimtesting if there are new
strains that are sel ected.

We're about to start production of sheep
antisera for both the A/ Sydney/597-like strain and
al so the Beijing/262-1ike strain pending the outcone
here. Those reagents woul d not be avail able for use
until sonetinme in May because it takes several weeks
to produce them and qualify them

So, as in previous years, the new reagents
woul d not be available until later in the season.

CHAI RPERSON FERRI ERI: Dr. Ei ckhoff?

DR. EICKHOFF: | would just like to ask
Dr. Kilbourne: D d your conments suggest that if you
are asked to work further with the X-127 reassortant
that that could be polished, if you will, in tinme for
this year's production?

DR KILBOURNE: Wether in time or not, |
can't guess, but from past experience, we should be
able to get the other genes in. We have been
concentrating, really, on trying to nmake a better
Sydney reassortant, and we have not nade one better
than the one that now exists, and also starting to

work on the Hong Kong reassortant, the H5.
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DR, ElI CKHOFF:  Yes, right.

DR KI LBOURNE: But if there's any
i ndi cation of acceptance, we'll go back to X-127.

CHAI RPERSON FERRI ERI : | s there anyone
here from industry who would like to nmake sone

spont aneous remarks or any information you would |ike
to share with wus at this tinme? Now is the
opportunity.

(No response.)

CHAI RPERSON FERRIERI:  Well, this is al
that we're going to hear about the two remaining
deci sions we have to nmake, then. So why don't we --
you m ght remenber at the end of January that we nade
the decision on B. And we leaned in the direction of
choosing A/ Sydney/05/97 but felt we wanted to hear
nmore information a bit later. And then, according to
one of the throw away newspapers, | said that HLN1 was
nore problematic. That is indeed the case.

| would entertain a notion for the
conposition of the choice of the H3N2 strain. W'l
have a formal vote on it, then. Anyone care to nmake
a notion that we will then vote on? Dr. Edwards?

MEMBER EDWARDS: Scientifically it |ooks
like the Beijing is a good choi ce.

CHAI RPERSON FERRI ERI:  For the H3N2?
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MEMBER EDWARDS: Sydney.

CHAI RPERSON FERRI ERI:  Ch, Sydney.

MEMBER EDWARDS: A/ Sydney for the H3N2 and
Beijing for the --

CHAI RPERSON FERRIERI:  Yes. So we have a
notion. Anyone second it?

MEMBER GREENBERG ~ Second.

CHAI RPERSON FERRIERI :  So we have a notion
on the floor to accept A/ Sydney/05/97 as the H3N2
choice for '98-'99 vaccine. Unless there's further
di scussion, we'll start voting with Dr. Edwards. Yes
or no?

MEMBER EDWARDS: | agree with the notion.

CHAI RPERSON FERRIERI:  Dr. d enent s- Mann?
Mary Lou? Dr. Clenents?

MEMBER CLEMENTS- MANN:  Yes, | agree.

CHAI RPERSON FERRI ERI:  Dr. Snider?

DR. SNIDER | agree.

CHAI RPERSON FERRI ERI: Dr. Estes?

MEMBER ESTES: | agree.

CHAI RPERSON FERRI ERI:  Dr. Kil bourne?

DR KILBOURNE: | agree. | think we have
to realize that we're picking the wong strain because
wth the penetration of the Sydney this year,

sonething else is going to evolve. But | think we can
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rely on enough heterovariant inmunity to get through.

CHAI RPERSON FERRI ERI :  Yes.

DR. KILBOURNE: And also it should be a
i ght H3N2 year next year.

CHAI RPERSON FERRI ERI : Yes. That's
prophetic but hopefully true.

Dr. Brei man?

DR. BREI MAN: | agree.

CHAI RPERSON FERRI ERI: Dr. Wbster?

DR. WEBSTER: | agree.

CHAlI RPERSON FERRI ERI: Dr. Ei ckhoff?

DR. ElI CKHOFF:  Agr ee.

CHAI RPERSON FERRIERI: Dr. Hall.

MEMBER HALL: | agree, but can | ask Dr.
Ki | bourne: Do you have a soothsaying prediction for
which strain will come next year, then, if it's not
going to be Sydney, since this is unusual ?

DR KILBOURNE: That's a prediction. Dd
| get your question?

MEMBER HALL: Yes. | nean, which of the
strains have you decided should be it next year? Do
you have any yet?

DR. Kl LBOURNE: WIIl | put that on the
record?

VEMBER HALL: Sur e.
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DR. Kl LBOURNE: Wiy not? Am | mssing
your question still? WelIl, | would guess that we wll
have | ess H3N2 than we've had the |ast two years --

CHAI RPERSON FERRI ERI : And so he's not
predicting --

DR. BREI MMAN.  So what is coni ng?

DR. Kl LBOURNE: -- based on the
pervasi veness and penetrance of the virus this year
because there is an old, old pattern that doesn't
al ways repeat at the biennial periodicity of these
strains.

MEMBER HALL: | was wonderi ng whet her you
t hought the H3N2 that would be comng, even if it's
not the prom nent one, will replace Sydney and which
one that would be, if you have any predictions in
t hat .

DR, KI LBOURNE: Well, | wouldn't dare
predict that, but | think it's going to be different.

CHAI RPERSON FERRI ERI:  Thank you.

Dr. Adi nora?

DR, Kl LBOURNE: How efficient 1 don't
know.

MEMBER ADI MORA: | agree.

CHAI RPERSON FERRI ERI:  Dr. G eenberg?

MEMBER GREENBERG | agree.
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CHAI RPERSON FERRI ERI:  For the record,
vote yes as well. | know how boring this mght be to
sone of you to vote like this, but this is very

i nportant for FDA and industry, CDC as well.

So we'll nove to the other issue, and this
wll require a little bit of discussion, then, or
using a crystal ball. This is the choice of the HLNL

strain and whet her we retain t he current
A/ Bayern/ 07/ 95 or switch to the A/ Beijing/262/95-1i ke,
keeping in mnd the immnologic data show ng the
excel l ent cross-protection of the A/Bayern by the
Al Beijing/ 262/95, all the other uncertainties about
the epidemologic shifts that could take place.

And so is there further elucidation of
this point before we consider nmaking a recommendati on
to vote on? Dr. Wbster, would you like to |ead the
di scussion on this point?

DR WEBSTER Wl |, based on what we have
heard from Dr. Cox on the cross-protection between
these strains induced by the Beijing/262 and the
cross-protection, it would | ook as though a change is
merited. And if we look at the distribution, the
wor | dwi de distribution would also indicate that a
change shoul d be made.

There is sone little concern about the
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Hong Kong/408/97 and that information that's not
clear. But overall the cross-protection in the adult
popul ati on convinces ne that the change is indicated.

CHAlI RPERSON FERRI ERI : Can | ask for a
point of clarification, then? The nunbers are very
small on Page 7 of the handout, Dr. Cox. And the
prevalence of the A/Beijing was greater in the
i mredi ate quarter, fromApril through Septenber.

The shift to a/Bayern is a nore recent one
but, again, based on relatively small nunbers. And it
seens like there's been a flip-flop of this type
before in Cctober through March a year ago.

We had the flip Bayern and then Bayern
decreased in April through Septenber. And now Bayern
has flipped up again the small nunber that's probably
due to immunity that's been induced to the other
strains.

But do you have anything else to add to
this data at all?

DR COX: | think that one of the problens
for us has been that we really haven't received
viruses fromChina in a very tinely manner over the
past six nonths.

CHAI RPERSON FERRI ERI : That's what |'m

worri ed about, that nost of the influences have been

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

241

from China. And we don't see that in the data you
present ed.

DR. COX: But because we only have five
strains fromAsia. W very recently received a |arge
group of viruses from China. And, according to the
information that we have so far, we believe the Hls
that were in that package will be Beijing/262-1ike.

CHAI RPERSON FERRI ERI: Ckay. That's --

DR. COX: This table does not reflect
information fromthe other WHO col | aborating centers.
So this information does not reflect the data from
Japan or the data from Europe either because we didn't
receive the viruses from France.

So they're not listed here, but we know
that they appear on the nmap because we know t hat they
wer e isol at ed.

CHAlI RPERSON  FERRI ERI : And they're
Beijing-1ike?

DR. COX: They're Beijing-Ilike, yes.

CHAI RPERSON FERRI ERI : This is very
hel pful . We always need a constant refreshing of
t his.

O her points on this? Wuld anyone care
to make a notion based on the discussion, Dr.

Webster's thoughts? Dr. Kilbourne, do you have an
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opinion? Dr. Kilbourne, do you have a strong opinion
about the choice of the HINL strain for the vaccine?

DR KI LBOURNE: Not any strong opinion,
but I do note that the baseline pre-inmunization
titers are lowest to that strain. | think that's
worrisome, particularly that there has been the
seeding of the five continents, --

CHAI RPERSON FERRI ERI : Right, wth the
Bei j i ng.

DR. KILBOURNE: -- even though the data
are very neager.

CHAI RPERSON FERRIERI: Yes. Well, would
anyone care to nake a notion about the HLNl strain,
then? Dr. Estes?

MEMBER ESTES: | nove that we change the
strain to the A/ Beijing/262.

CHAI RPERSON FERRI ERI : Very good. A
second to that? Dr. G eenberg?

MEMBER GREENBERG ~ Second.

CHAl RPERSON FERRIERI: Ckay. W'll start
the voting, then, at this end. Dr. Wbster?

DR. WEBSTER: | recommend that we change
to the Beijing/262 strain.

CHAI RPERSON FERRI ERI: Dr. Ei ckhoff?

DR ElI CKHOFF:  Yes.
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CHAI RPERSON FERRIERI:  Dr. Hall?

MEMBER HALL: Yes.

CHAI RPERSON FERRI ERI: Dr. Adi nora?

MEMBER ADI MORA: | agr ee.

CHAI RPERSON FERRI ERI:  Dr. G eenberg?

MEMBER GREENBERG  Yes.

CHAI RPERSON FERRI ERI: Dr. Edwards?

MEMBER EDWARDS:  Yes.

CHAl RPERSON FERRIERI:  Dr. d enents- Mann?

MEMBER CLEMENTS- MANN:  Yes.

CHAI RPERSON FERRIERI: Dr. Snider?

DR SNIDER:  Yes.

CHAI RPERSON FERRIERI: Dr. Estes?

MEMBER CLEMENTS- MANN:  Yes.

CHAI RPERSON FERRI ERI: Dr. Kil bourne?

DR KILBOURNE: Yes.

CHAI RPERSON FERRI ERI: Dr. Brei nan?

DR BREIMAN.  Yes but with the proviso the
one question | wanted to ask Nancy is: |Is the lack
of, what appears to be a lack of, a honologous
response on Page 10 in the elderly group that has not
been vaccinated neaningful at all? | nmean, there's
only 33 percent or sonething like that that had
el evated titers with the X-127 strain

DR. COX: | think that these sera have
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been tested in a variety of |abs. And our titers
al ways tend to be sonewhat |ower than those obtained
by other investigators. And it was true in this case
as well that our titers were somewhat | ower.

But we do, in fact, often see that the
el derly do not respond as well as we would |ike, even
to the honol ogous strain. So | wouldn't say that this
is really different from what we have often seen in
t he past.

CHAI RPERSON FERRI ERI:  The official vote
of mne is to endorse the adoption of the
Al Bei j i ng/ 262/ 95.

That's the end of the formal discussion
here. Very final points, Dr. Kilbourne?

DR KILBOURNE: Well, yes. Wth reference
to the elderly, | think that may reflect original
antigenic sin. | f you neasure their antibodies to
earlier Hls going way back, they m ght have been goi ng
up considerably. So we often have this problemw th
the elderly, as Nancy was sayi ng.

CHAI RPERSON FERRI ERI : Thank you. We
al ways bringing up Biblical issues here.

(Laughter.)

CHAI RPERSON FERRI ERI : Roland, | can't

believe this, but it's about 2:33 and we're ready to
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start the open session on the H5NL virus. Are you
ready?

DR LEVANDOABKI: Sure. |If you're ready,
we' re ready.

CHAl RPERSON FERRIERI: We're ready. W' ve
been waiting eagerly all day. W were so trenendously
i npressed at the end of January with all of the data
presented on the H5NL strain, so-called Hong Kong fl u,
and want to again give credit to all of the different
agenci es who educated us wwth FDA, CDC, and NIH  Dr.
Levandowski will start off.

DR. LEVANDOWSKI : Ckay. Thank you.

SESSION 3 - OPEN SESSI ON

UPDATE ON H5N1 | NFLUENZA

| NTRODUCTI ON

DR. LEVANDOABKI : Again, we'll try to be
brief on this session, as we have been on the previous
one. During this session, what we hope to do is to
provi de an update for the Commttee on H5N1 infl uenza
A viruses.

To date, no cases have been identified
out side Hong Kong. And the onset of the |Iast
confirmed case of H5NL infection in man occurred in
Hong Kong. And the date of that |ast onset was still

Decenber 28th. That's in the face of continued
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hei ghtened surveillance in that area of the world.

Al together there were 18 cases of H5N1
infection confirmed in adults and children. There
were eight cases of pneunoni a. And there were six
deat hs anobng those patients. So clearly the H5NL
strains have denonstrated significant potential for
norbidity and nortality in man.

The new cases in Hong Kong, of course
ceased coincidentally with the renoval of the chickens
that were infected with H6N1 viruses fromlive poultry
mar ket s.

Chi ckens have now been reintroduced into
Hong Kong markets as of February, and they have been
comng in under intense scrutiny and screening for
HS5N1. That strategy seens to be successful at this
tinme.

What remai ns unclear is whether the cases
in Hong Kong represent an isolated event that's
related to the high concentration of infection in
donestic poultry or whether it's the opening ganbit of
i ntroduction of a new influenza A subtype, which we
tal k about as antigenic shift in man. And, of course,
"Il remnd you we haven't seen an antigenic shift for
several decades now, a true antigenic shift.

At the previous neeting, the Conmmttee
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gave a very strong recommendation to us to proceed
wth activities to develop and test experinental
vacci nes for influenza A(HS5N1) viruses. W got that
message | oud and cl ear.

And the national and the international
i nfl uenza comunity is proceeding in the devel opnent al
efforts. And | think that's reflected in the WHO
recommendations, indicating that they, too, agree that
t hese vaccines need to be devel oped and experi nented
with.

Qur presentations in this particular
session will focus on the continuing activities that
are relate to surveillance and to vacci ne devel opnent
since those things go hand in hand.

Not everyone involved in the efforts that
we'll be discussing are represented here today,
al t hough in sone sense nmaybe there are representatives
fromnost of the different groups involved.

But we're trying to keep it brief. And so
we will attenpt to give a conprehensive sunmmary by a
few of us on the activities that are being undertaken
by many.

To start off, 1've asked Dr. Nancy Cox
from CDC if she would again give us an update on

surveill ance activities.
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UPDATE ON EPI DEM OL.OG CAL DATA

DR. COX: Today |I'm going to confine ny
remarks to sonme of the lab data that we have
gener at ed. I"'mreally not going to talk very nuch
about the epidemologic situation in Hong Kong because
| think you had a very good update by K G Fakuda at
the end of January and | don't think I can really add
very much to that as we have not finished testing al
the sera that we have received from Hong Kong.

What we plan to do is conplete all of the
testing of the cohort sera and then release the
results at one tinme. And we're having to test those
sera usi ng a variety of tests, i ncl udi ng
m croneutralization, Western blot, and ELI SA, so that
we know how the results correlate for these different
tests. So it's taking us a bit |onger than we had
originally anticipated.

First overhead. W have been collecting
chicken jokes. So in case anyone in the audi ence has
a chicken joke they would like to donate to the Hong
Kong investigation team please |let us know

W see that this incident in Hong Kong has
gi ven new neaning to: Wy did the chicken cross the
road? This one obviously was getting out of Hong

Kong.
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Next overhead, please. You probably
remenber from our January discussion that we have
observed that there are really two genetic and
antigenic groups anong the strains isolated from
humans i n Hong Kong.

One group i s represented by Hong Kong/ 156,
shown in this colum here. And the virus, the
antiserumis along this colum here and the antigen
that's along this row here.

And we can see that antiserumto the Hong
Kong/ 156 covers the Hong Kong virus itself quite well
but really doesn't cover viruses in Goup 2
particularly well.

We have continued to nmake antisera to a
variety of viruses in Goup 1 and Goup 2. And this
observation has pretty well held up. Anti sera and
this particular antiserum to Hong Kong/483, in
contrast, covers viruses in both groups quite well.

So, once again, we're seeing a kind of
asymmetric reaction in the hemagglutinin inhibition
test so that serumto viruses fromthe second group
seem to cover viruses in both groups better than
antiserumto viruses in Goup 1 do.

Next overhead, please. The other thing |

should point out here is that -- and | could have
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pointed it out in the previous H table as well -- is
that we had hoped that the duck/Singapore/ 97 strain
m ght provi de a good apat hogeni ¢ surrogate virus which
could be used instead of these highly pathogenic
Vi ruses. That is, they're highly pathogenic for
chickens as well as for people. And so we had hoped
that this duck/Singapore strain could be used perhaps
as a vacci ne candi date.

But, unfortunately, you can see the
honmol ogous titer is 120 here. And, unfortunately,
viruses in this group are not terribly well-covered by
the antiserumto the Singapore strain. And so we see
that it's behaving simlarly to the Hong Kong/ 156
anti serum

The ot her antisera that we have here tend
to cover the viruses in both groups better. And, in
particular, we see that the antiserumto |Isolate 491
actually covers viruses in both groups particularly
wel | .

W have | ooked at the sequence of this, at
the hemagglutinin of this strain carefully. And it
has a very good match to the consensus sequence. So
the sequence of 491 has a very good nmatch to the
consensus sequence for the Hong Kong strains.

And we have observed this in the past,
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t hat when we have a virus that matches, that has an HA
sequence that matches, well wth the consensus HA
sequence, antiserumto that virus tends to cover nost
of the strains that are circulating quite well.

Next, please. I|'"'m just repeating an
overhead that you had seen in January because | think
it's quite interesting and just remnding you is
wort hwhil e, | think.

W have col or-coded the isol ates as either
Hong Kong/ 156-1i ke or Hong Kong/483-1ike. And we see
that we have three isolates fromfatal cases in each
group so that there isn't a difference in the severity
of di sease caused by these two different antigenic and
genetic variants.

Next overhead, please. Sorry. On Page 21
of your handout, there is a dendrogram for the HA
genes of the 16 hunman isolates that we have now
sequenced. And | sonehow didn't get an overhead of
this in ny package today. So we'll just |ook at this.

It's not quite as obvious in this
dendrogram as it was on the dendrogram we had
presented earlier, but there are two groups. |[|f you
draw a line right above the Hong Kong/ 481, this is the
di vi si on between the two groups of viruses. And the

antigenic profile of these strains actually matches
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quite well the genetic differences that we're seeing.
We do know that there is one particular
change that appears to be <correlated wth the
antigenic change we see. And that is a difference in
potential glycosylation site at amno acid 154 to 156
in the HA and viruses with the glycosylation site
those that match with the antigenic profile of the
Hong Kong/ 483. So those are the viruses that cover --
antiserumto those viruses cover both groups better.
On Page 22, you'll see a dendrogram
showi ng the evolutionary relationships anong the N1
neur am ni dase genes of these Hong Kong strains. And
if you |l ook carefully, you'll see that in general the
pattern that's shown for the hemagglutinin gene is
also reflected in the pattern that we see for the
neur am ni dase gene. W have | think 14 of the 16
neur am ni dase genes sequenced at the present tine.
So, in summary, in the next overhead, we
can say that all of the viruses that were isolated
from humans in Hong Kong have nultiple basic am no
acids at the cleavage site between the HA1 and HA2
domai ns of the hemaggl utinin.
And, of course, we know that this feature
is associated with highly pathogenic avian strains.

W al so know that these strains are highly pathogenic
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for chickens.

All of the 14 isolates that we have
sequenced the neuram ni dase genes for have 19 am no
acid deletion in the stalk region of t he
neuram ni dase. And we can say that for all of the
i sol ates that we have examned in detail, they contain
all eight gene segnents of avian origin. And there
has not been reassortnent between human and avi an
strains.

Ckay. | think I"Il just stop very briefly
now and see if there are any questions. If there
aren't, I'lIl just go on and nake a few comments, nore
specific comment s, about vacci ne candi dat e
devel opnent .

CHAI RPERSON FERRI ERI : Wiy don't you
proceed, Nancy? And people may think of other things
to ask, then.

DR. COX: Ckay.

UPDATE ON VACCI NE DEVEL OPMENT

DR  COX | think vaccine candidate
devel opnent is just a bit harder to get one's mnd
around if you're not thinking about this all of the
time. And so | thought | would show sonme of the sane
over heads that | showed in January.

Just to remind you that one of the big
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issues for us is safety, in working wth these
particul ar strains, we're concerned not only about the
safety of our |aboratory personnel but al so about the
fear that these viruses mght escape and get into the
poultry populations in the United States.

USDA regulations require that these
viruses be worked with under P3+ containnment, which
means that, in addition to regular P3+ P3 conditions,
you nust be able to shower out of the facility.

| had nmentioned in ny presentation that we
had hoped that the Singapore '97 strain would be a
good surrogate apathogenic virus. W have been
| ooking at that strain. And others have been | ooking
at other strains to try to find a suitable one.

The second approach that we were
considering was to renove the multiple basic amno
acid cleavage site from the hemagglutinin and then
rescue the genetically altered HA gene back into a
sui t abl e background.

Unli ke other situations where influenza
vacci ne candi dates are being devel oped, we realized
early on that it would be necessary to test these
particul ar HSN1 vacci ne candi dates for pathogenicity
in chickens, mce, and in ferrets as well before any

human trials could be done.
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And then | just wanted to nention that we
realized that all the normal characteristics that are
required for a good vaccine candidate would be
required for this one. It would have to have proper
growt h and processing characteristics for the vaccine
manuf acturers.

Next, pl ease. | had nentioned that the
duck sanpler virus was examned in detail and doesn't
appear to be ideal. It could work in an energency
situation, but, as we feel we have a bit nore
breathing room we realize that this is not an idea
candi dat e. Sonme additional strains are being
examned. And | think Roland may have a few conments
| at er on.

And then, as | nentioned before, we were
| ooking at the possibility of obtaining a human-avi an
transfectant, which would have the altered HA rescued
intoit. And the potential genetic backgrounds that
the HS5NL could reside in were A PR'8 and A/ Ann
Arbor/ 6/ 60.

W have been pursuing the A/PR/ 8 approach
in our |laboratory. And the fol ks at Aviron have been
pursui ng this avenue. And 1'Il mention a bit nore
about that |ater.

In addition, it would be possible to have
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the nodified HA rescued into an avi an background. The
researchers at the National Institute for Infectious
Di seases in Japan are pursuing that, as are we. And
this is the background that we are using at CDC.

Next, please. Now, there are a variety of
strategies that one can take to alter the virulent
multiple basic amno acid cleavage site that is
associated wth virul ence.

And both at CDC and at Aviron, we have
taken simlar approaches to altering that site so that
we will have an avirulent avian sequence or the human
sequence itself.

Next, pl ease. And where we are at the
moment is that 7:1 reassortants that have H3NL
antigens have been nmade for use as hel per viruses for
the rescue of the altered HA genes. And these
reassortants have either a human A/PR/ 8 or Ann Arbor
geneti c background. So this step has been reached in
the U S., the U K , and Japan.

But, even better, now there are 6:2
reassortants available, both in Japan in an avian
background and Aviron has also produced a 6:2
reassortant with the human Ann Arbor 660 col d adapted
backgr ound.

Now, these strains are being tested for
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pat hogenicity. | believe Aviron is testing first in
chickens. And those studies are ongoing now. |'m not
sure of the status of the studies in Japan, but | know
that they are proceeding as quickly as possible.

So, as | nentioned, candi dates generated
both with the Hong Kong/ 156 and wi th Hong Kong/ 483 are
being tested in aninmal nodels. And then work is
continuing in the US. and the UK to identify
additional surrogate apathogenic strains and to
generate additional transfectant viruses that m ght be
sui t abl e.

Ckay.

CHAl RPERSON FERRI ERI :  Thank you, Dr. Cox.

Are there questions for Nancy? Yes, Dr.
Ki | bour ne?

DI SCUSSI ON

DR. KILBOURNE: Nancy, going back a bit,
is this 19 amino acid deletion of neuram nidase, is
that unique to these Hong Kong strains?

DR. COX: Yes, as far as we know.  Now,
there aren't a |lot of neuram ni dase sequences in Gen
Bank, but, as far as we have been able to ascertain,
it 1s unique to these strains.

DR. WEBSTER: Let ne just add sonet hi ng.

The chi cken/ Pennsyl vani a/ N2 al so had a deletion. And
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some of the early human PR/ 8s, |late PR/ 8s, also had
deletion in that site. So they're not unique, but we
see quite a lot of viruses.

DR COX: But this is not the sane. It's
not an identical deletion.

DR. WEBSTER: No, it's not an identical
del eti on.

DR. KILBOURNE: No. [|I'm aware of that,
Rob, but | just wonder whether this unique 19 am no
acid stretch was sort of an identifier for these
strains.

DR WEBSTER Not just for these strains.

DR. KILBOURNE: There are stalk nutants
and del eti on nutants.

CHAI RPERSON FERRIERI: Dr. Snider?

DR SNIDER  Nancy, | wonder if you could
just briefly summarize what's going on with regard to
surveillance for H5NL.

DR COX: There's really quite a bit going
on. In Hong Kong itself, enhanced surveillance has
been in place for sone tine. And the | aboratories
there have really been overwhel ned with the nunber of
viruses that they have been processing. O course,
nost of them had been H3N2 strains. But their

surveillance is really excellent in Hong Kong itself.
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In addition, efforts have been put in
pl ace to enhance surveillance in Guangdong Province in
China. And we really have not a lot of information
about what's going on currently there, but we do know
that training has occurred, reagents have been
distributed sone tinme ago. And so the labs are fully
capable of identifying H5NL viruses should they be
i sol at ed.

We also know that they have stepped up
surveillance in hospitals. So they're |ooking for
cases that would be simlar to those that had occurred
i n Hong Kong.

And then what is going on beyond that
varies quite a bit from country to country. There
were sone things that were put into place in the UK,
for exanple, that were fairly simlar to what was put
in place in the United States, which is enhanced
surveillance in energency roons again trying to focus
on patients who were seriously ill with respiratory
di sease and from whom it mght be nost likely to
isolate influenza viruses, particularly if they had
been traveling in Asia recently.

So we're trying really to focus the
surveillance as much as possible on those patients who

would be nost likely to be infected with the H5NL
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viruses so as not to overwhel mthe | aboratory staff at
the state and | ocal |evels.

| don't knowif that tells you enough.

CHAI RPERSON FERRIERI:  Yes, Dr. Hall?

MEMBER HALL: Can | just say: How about
the surveillance in chickens, too? Wat does that
consist of at this point?

DR COX: Again, in Hong Kong, we believe
that it's very thorough, particularly for chickens
that are being inported. They're |ooking very, very
cl osely at whether the aninmals have any antibody to
any avian influenza viruses.

W don't really know how nmuch surveill ance
has been stepped up in Guangdong Province in China,

but they probably have increased surveillance in

bi r ds.

In the United States, | really can't say
whet her surveillance has been increased. | don't know
if there's soneone in the audience. |I|f Rob could nake

a coment ?

DR. WEBSTER: To ny know edge, there has
been no increased surveillance, but there is basic
surveillance still going on.

CHAI RPERSON FERRI ERI : At the breeders,

Dr. Webster? Wiere is the surveillance taking place,
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t hen?

DR WEBSTER  The surveillance goes on at
the Ames Institute in Ames by Dennis Senney and
others. And there is market surveillance going on in
New York every two or three nonths. And, to ny
know edge, there's no peptance for H5N1

CHAl RPERSON FERRIERI: That's reassuri ng.
Everyone is taught all the other dangers of chickens,
which will be eradicat ed.

O her questions for Dr. Cox?

(No response.)

CHAI RPERSON FERRI ERI : O herwi se, Dr.
Levandowski nay want to announce the ongoi ng aspects
of the programthis afternoon.

DR.  LEVANDOMSKI : Ckay. Sur e. I'd be
happy to do that. Next on the program continuing
with updates as to activities going on for vaccine
devel oprent, Dr. Dom nick lacuzio from N Al D has sone
information to present on clinical trials and other
activities.

DR. IACUZIO Thank you for giving ne an
opportunity to update you on what | reviewed back in
January. The first few slides actually I will review
a few of the basics of what we were trying to do in

response to at that time back in Decenber and January
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was what we thought of as sort of an urgent need to do
sonething with preparing a vacci ne.

W went ahead and prepared a reconbi nant
HA, which is a purified reconbinant protein. It's a
hemaggl uti ni n nonoval ent Type A The HA sequence
genes were cloned fromthe CDC material. This was
done by Protein Sciences. And this is a reconbi nant
HA. And it's produced in the bacl ovirus expression
vector system in the spotofrida Fugi perida insect
cells.

Next slide. Just to review, the
reconbi nant HA protein has a lot of characteristics
which are like the typical HA protein that is isolated
or characterized from the traditionally grown HA
This, however, is uncleaved. And a |ot of the other
characteristics on this slide, Trypsin-resistant,
glutenates, red blood cells, are characteristics
typi cal of an HA

Next slide, please. Protein Sciences
prepared a vaccine for clinical use and this through
a contract with NTAID. And the material is sterile
for injection through the IMroute. This particular
material was at a ten-mcrogramper half a ml dose in
si ngl e-dose vi al s.

And we had sone preclinical challenge data
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that was conducted by M ke Purdue at the USDA. And I
beli eve he presented sone data at the |ast January
Counci | neeting.

W are continuing in this Phase |
multi-center trial. And, just to review, it's ten
m crograns per half a ml| dose. There were two doses
at a three-week interval. Again, this is a
conprom se, but we wanted to nove quickly.

The subjects are adults or |aboratory
workers who are at increased risk since they are
busily preparing or trying to prepare reconbinant
candi dates for the traditional vaccine.

Primary endpoints here, we thought we
woul d have the opportunity to collect safety and
i mmunogenicity data on this reconbinant H5. And we
have right now seven sites [lined up. Two
international sites have contacted us. There are one
or two that were interested, but | could talk nore
about that |ater.

Next slide. In the chronology of events,
we are noving quickly here of when the first case was
i solated and when | guess there is nore of an intense
need to nove ahead.

The response of prepari ng t he

reagent - grade HA, the vaccine was prepared in January
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when | talked last. And since that tine, we have had
an NIH I RB approval of the protocol.

In February, the first l|aboratory, five
| aboratory workers were i mmuni zed with the reconbi nant
HA vaccine. And since that tinme, actually, in Mrch,
addi tional |aboratory workers have been i nmuni zed. |
have sone nore specifics about that in the additional
sl i des.

The national tinme franme, just to give you
an idea of how quickly things did nove, the protoco
was prepared for the IRB in January. | think we are
now even better prepared if we had to go through this
agai n.

FDA approval noved rapidly also in
allowing us to proceed with the clinical study in
February. The first |aboratory workers, like | said,
were actually inmunized February 23rd.

Addi ti onal i munizations occurred on March
9th. The second site started vaccinating, actually,
about a week ago. And Dose 2 was admnistered to the
first five subjects last week. And additional sites,
there are five donestic and international sites. But
t here have been several del ays.

Next slide. W are learning through this

experience to be better prepared in case we really
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have to respond with the next in case of a pandem c.
The actual nunbers here are for Dose 1, we have 13
i mmuni zed just at the NIH Cinical Center. Dose 2,
like I say, five were immuni zed | ast week.

The other site that is ongoing or up and
running, | should say, is the St. Jude's site. I n
talking to ny colleagues, another eight additiona
| aboratory workers will be immunized this week, |
bel i eve.

We have run into sone delays with the
other U S. sites. That includes CDC, the USDA, both
At hens, Ceorgia and Anes, lowa; additional workers at
Protein Sciences who are going to be i muni zed through
this GCRC at the University of Connecticut; and al so
| aboratory workers at New York Medical College who are
prepari ng high-growth reassortants.

Sone of the delays that we have run into
in trying to facilitate this whole process were
identifying a principal investigator in a clinica
site at a typical site that does research work.
Sonetines that wasn't |ogistically easy.

W did do this for the FDA for exanple,
by using the NNH dinical Center. And in the case of
the University of Connecticut, the GCRC w |l work.

We have had problenms with health clinics
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at various agencies because recently a lot of these
agenci es have contracts with the health clinic. And
to adm ni ster an experinental vaccine is problematic.
W have run into hurdles where we didn't expect these.
Local IRBs to review have at tines been maybe
unresponsi ve to what we thought was an urgent need,
peri od.

The single products assurances have al so
i nduced del ays. These are needed for N H sponsored
studies, |IRB approval of protocols and consents, of
course, there's always a tine | ag.

And, like | said, there are liabilities
for contract health clinics which are at these
particul ar agencies. And the "i" word keeps com ng
up, the indemification. Those involved with pandem c
pl anni ng have been very nuch aware in the past, and
also currently the indemification is a real issue.

Next slide, please. We recogni ze that
there are other HS5NL vacci ne approaches. W woul d
like to participate in a |license-inactivated vacci ne.
There have been ongoi ng discussions. Maybe Rol and
m ght be able to talk a little bit about that.

There needs first to get the pilot |ot
production of a candidate. And, of course, we would

be interested in a Phase | type of safety
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I Mmunogeni city study.

As Nancy nentioned, there are various or
there are other approaches, not only the inactivated
| i cense vaccine, but Aviron has successfully nmade an
Ann Arbor backbone of the cold adapted vaccine with
the HGN1. And your exploring the possibilities or the
concerns that would need to proceed to both prepare a
pilot ot and to do safety testing.

In the neeting |last week with a group in
D.C. on vaccines, we canme across the safety and
cont ai nment issues for conducting a study like this.

| think that's it.

CHAI RPERSON FERRI ERI : Thank vyou, Dr.
| acuzi o.

Questions fromthe panel? Dr. G eenberg?

MEMBER GREENBERG This is just for ny own
benefit. Bacl ovi rus- expressed hemagglutinin for

traditional hemagglutinins is a reasonable vaccine?

| just don't know the --

DR [ ACUZI O W have in the past
conducted -- | believe | had a slide, actually, for
about seven studies or snmall studies of other

reconbi nant HA.  And we have shown in these studies --
and a few of these studi es have been published -- to

be safe and i mmunogeni c.
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In one study, -- it's a very small study
-- there has been a hint of sone type of efficacy.
But it wasn't designed or powered to be an efficacy
st udy.

CHAI RPERSON FERRI ERI : Do you have an
i mmunol ogi ¢ data on your vacci nees?

DR. IACUZIO Not yet. According to the
protocol, we plan to do the first bleed after the
second dose two weeks post-dose. So that will be an
addi ti onal week. And then we would do that first
subset of subjects and to do exactly that.

e pl an to do bot h t he Vi rus
neutralization assays at CDC. Nancy Cox offered three
times to do these additional assays for us together
with a few ot her assays.

CHAl RPERSON FERRIERI: W're fine here at
the table. Anyone else who would like to pursue
further discussion on the vaccine or we will have Dr.
Levandowski continue on, then, with his part of the
pr ogr anf

(No response.)

CHAI RPERSON FERRIERI: | think we should
proceed, then, Ron.

DR.  LEVANDOWEKI : kay. Thank you. I

just have a few brief coments on activities that
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haven't been touched on before, both here at FDA and
at other institutions.

O course, our efforts are predom nantly
directed toward trying to support the inactivated
i nfluenza vaccines, which are the ones that are
Iicensed now and the ones that we would have to rely
on in the event of a pandemc for the w despread use.
So | think it 1is natural that we would be
concentrating in that area.

As you have heard, there are vaccine
strains and reagents that are being produced in many
pl aces. And we haven't enphasized it. And | guess,
even as |I'msaying this, |I'mnot sure now because |
t hi nk Nancy woul d have said sonething if it were so.
But nmy understanding was that work is going on in
Australia as well for sone of this. No? GCkay. 1'd
better not say much nore than that.

But there are quite a few different
centers that are involved. And the first thing |
guess that | could comment on that we've done that we
have sonething very positive on is the production of
a sheep anti serumthat can be used for standardi zing
vacci nes.

As Dom nick nentioned, from the Hong

Kong/ 156/ 97 prototype strain, Protein Sciences has the
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bacl ovi rus- produced reconbi nant hemaggl utinin. That
was made available to us and also to the Nationa
Institute of Biological Standards and Control in the
Uni ted Ki ngdom

Both of wus have now produced a sheep
anti serum whi ch could be used as a prelimnary reagent
for standardi zation of vaccines. This material we
have in fairly good quantity. And it can al so be nade
avai l able for research purposes, for other types of
purposes that mght require a specific antiserum

These antisera are particularly useful
because the sheep, for sone reason, does nmake a very
cl ean anti body. And we would be happy to meke that
avai |l abl e.

In saying that we have this reagent, it's
not the only reagent that we're likely to need. It's
a reagent and not the reagent because, as Nancy was
pointing out, there my be differences between
strands.

So the specific reagent that we woul d want
to have for experinental vaccines m ght be sonmewhat
different or it mght be a different hemagglutinin and
that we need to use immediately, but, as wth
statenents that we nmake every year about the utility

of antisera that were not produced specifically for a
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strand, these could be used as an interim reagent,
even for strains that are not directly rel ated.

W and ot hers have received permts nowto
start and funding, | would say gratefully, to start
work on sonme of the nonpathogenic strains. And a
nunber of us have been working w th the duck/Si ngapore
strain, which Nancy also tal ked about at some | ength.

As she pointed out, it nmay again not be
the ideal strain for work, but it is a strain for us
to begin to get sonme experience wth rmaking
reassortants. And we think that there could be other
ki nds of wuseful information we get out of that,
whether that particular strain gets used for
production or not.

| should nention that John Wod' s | ab at
National Institute of Biological Standards and Control
has been working wth the duck/Si ngapore strain and
has sone experience with that.

And also Dr. Kilbourne's |aboratory has
begun sonme work. He may want to have sone comments of
his own in regard to production of some high-growth
reassortants.

Qur particul ar pl ans for t he
duck/ Si ngapore strain are to just do sone very basic

reassorting to begin with. And we plan to nmake an H5
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avian N1 PR/ 8 reassortant and also an H5 avian N2
Johannesburg neuram ni dase reassortant as our first
approxi mati on. And we have sone rationale for wanting
to do that. And | would like to be a little bit
provocative to the Commttee and ask for sone
di scussion on this point perhaps.

We have found in our |aboratory in the
past that strains that have the PR/ 8 neuram ni dase
tend to be anong the best-grow ng viruses that we see.
W don't use those for reassortant viruses for
production today because we Ilike to have the
neur am ni dase as cl ose as possi bl e.

But inactivated influenza vaccines are
i mmunogeni ¢ and protective predom nantly on the basis
of their hemagglutinin, which is what we standardize
the vaccines for. And | would ask if maybe either
t here woul d be sone di scussion about how it would be
perceived if there were a vaccine that were nade with
t he wong neuram ni dase; that is, a neuram ni dase that
wasn' t the one from the ©prototype strain
understanding that if we use such a strain, it mght
permt | arger-scale production of i nacti vat ed
vaccines. It would be a trade-off between quantity
versus quality in this sense.

There are sonme additional strains that we
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have | earned about. Nancy Cox alluded to that also.
There has been an outbreak of an H5, pathogenic H5,
infection in chickens in Italy, in poultry in Italy.
And Dr. Webster may know sonme nore about this as well.

Those strains, | guess serendipitously
there was a strain that was isolated that's an H5
which is not anpbng the pathogenic strains. Thi s
strain was isolated sonetine earlier this year, |
think January or February. And it's been sent to
Waybridge, where it's being | ooked over now. And it
is another strain which potentially could be useful as
a surrogate strain for production of high-growth
reassortants.

| don't know how closely related it is to
the Italian pathogenic strain. And maybe Nancy Cox
woul d have to confirmthis, but ny understandi ng of
the pathogenic strain is that it's in the Eurasian
lineage and it is antigenically quite simlar to the
Hong Kong strain.

Woul d you want to coment on that right
now?

DR COX: | don't know anything about its
antigenic properties, but genetically it's closely
rel at ed.

DR LEVANDOABKI : Ckay. So genetically it
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| ooks simlar. Thank you.

What ever we do, we're not sure how any of
t hese strains are going to behave in manufacturing
because it's not sonething that we' ve had experience
with previously. And, as has been expressed, there
are concerns about protection of the environnent, both
for us and for the manufacturers.

W have been | ooking into ways that we can
col | aborate with our colleagues at the Departnent of
Def ense. And | don't believe there's anybody
representing DOD here in the audience to comment on
what |'m about to say. But we have been in
di scussions with themas to a role that they could
play in terns of producing experinmental vaccine
bat ches.

They have facilities where it my be
possi ble for a sonmewhat higher |evel of containnent
for maki ng vacci ne than our regul ar manufacturers and
coul d perhaps help us to get sone early information
about the strains that have already been discussed
that are already in the pipeline.

And al ong those sane |ines, as a form of
reassurance -- and maybe this is sonmething else |
woul d like to hear sone discussion fromthe Committee

on.
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In terms of the strains thenselves, as
we' re concerned about safety for the environnent, of
course, the initial studies wuld be to look in
animal s to see virul ence properties. And | don't know
whet her we can do transmssibility but perhaps that.

But we have sone ongoi ng di scussi ons again
with the Departnment of Defense about the potential for
sonme studies in people to try to answer sone questions
about virulence and transmssibility of these strains
that we anticipate may be used in real life for
produci ng vacci nes.

And | think I'lIl stop there and ask for
sonme di scussi on.

CHAl RPERSON FERRI ERI:  Thank you, Rol and.

You' ve heard Dr. Levandowski's conments
and sone of the questions he's posed for us. Wuld
anyone like to address at |least the first one on how
you would perceive a vaccine that would have a
different neuramnidase init? Dr. Geenberg?

MEMBER  GREENBERG Can I get a

clarification of how advant ageous t he PR/ 8

neur am ni dase would be? Are you talking |I|ogs
different? | thought that because if it's not
substantially advant ageous, | woul d assune that nost

peopl e woul d want to have the honol ogous neuram ni dase
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candi date for what woul d be perceived as a totally new
pandem ¢ strain.

DR. LEVANDOABKI :  Ckay. In terns of how
much better than a reassortant that had the correct
neur am ni dase, generally the hi ghest-yielding strains
we see are always those that have PR/ 8 neuram ni dase
in our reassorting process. And we sonetines sel ect
agai nst those.

They're not always that nuch higher.
They' re maybe twofol d higher, but sonetines it's nore
than that. It may be fourfold or higher than that.

MEMBER GREENBERG Is that a limtation
for production? | nean, you don't normally need that
for production; right? | nean, you always have the
right neuram nidase traditionally wth inactivated
vacci nes.

DR. LEVANDOWEKI Yes. W have
traditionally ainmed to have the right neuram nidase
because, in spite of not standardi zing the vaccine for
neur am ni dase, the expectation is that neuram ni dase
m ght add sonething to the protection of the vaccine.
But, again, we don't standardize for that. W don't
al ways neasure anti bodi es agai nst neur am ni dase.

In ternms of the production, when we say a

strain is two or fourfold higher by hemaggl uti nation,
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for the manufacturers, it doesn't always end up being
two to fourfold higher in terns of their recovery of
hemaggl utinin for the vaccine at the end. There are
steps in the process that have an effect on whatever
their starting mass of hemaggl utinin m ght be.

DR SNIDER | was going to ask: | nean,
since we seem to have plateaued off at sonmewhere
around 80 m|lion doses, would this make a difference
in the bottom line or would there have to be other
changes nmade in the production process in order to get
substantially nore doses? Because here we're tal king
about trying to cover the entire population. And how
far would that get us, could you guess?

CHAI RPERSON FERRI ERI: Dr. Kil bourne?

DR SNIDER Do you have an idea or do any
of the manufacturers have an idea?

DR LEVANDOABKI @ You know, | think that's
unknown. | don't really think I can answer directly.
Would it, in reality, add sonmething to the overal
producti on of vacci ne?

| can't say yes or no. | think we would
have to see. It would have to be sonething that
probably needs to be studied and sonme way to
under st and whet her that woul d be beneficial or not.

CHAI RPERSON FERRI ERI :  Thank you.
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Dr. Kilbourne, then Dr. Estes.

DR KILBOURNE: Yes. A couple of things.
As a |lifelong proponent of neuram nidase, | would hate
to see this happen, although | would accept Ronald's
statenment that probably the primary immunogen in our
conventi onal vacci nation procedure IS t he
hemaggl uti ni n.

| also disagree with his fundanenta
prem se here. And | don't think we have sufficient
systemati c observations on reassortants to be able to
make the statement that the addition of the N1
neuram nidase is necessarily equatable wth high
yield.

As a matter of fact, you can't do any
better than X-31, which is a 6:2. And, even though we
have a 7:1 reassortant in the lab to conpare it wth.
It's no better.

| think that the question mght be held in
reserve for specific instances, but in general |
couldn't quite go along with that.

CHAI RPERSON FERRIERI: Dr. Estes?

MEMBER ESTES: Well, | had the question
about what studies have really been done | ooking at
the effect of a heterol ogous neuramnidase. And if we

don't have good data, nmaybe that's sonething that
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sonmeone shoul d do those studies.

CHAI RPERSON FERRI ERI : Any response to
that, Dr. Wbster?

DR WVEBSTER: No. | wasn't going to
respond to it.

CHAI RPERSON FERRI ERI : Vell, 1 think
that's a reasonable suggestion. And nmaybe Dr.
Levandowski would like to respond to that or Dr.
| acuzi o, one of you.

DR KI LBOURNE: l'"d just like to add
specifically in this instance, Ronald s position may
be quite defensible because |I don't think we yet know
what the antigenic relationship of the PR/'8 N1 is to
the Hong Kong HS5NL. And there may be sufficient
heterovariant cross-imunity there. So it would not
be a sinple matter of just giving the H antigen.
think there are all things that had to be explored in
much nore detail

CHAlI RPERSON  FERRI ERI : That sounds
reasonable. Do you have any reasonable, Ronald or Dr.
| acuzi 0?

DR LEVANDOABKI: No. M response is that
this is the sort of discussion | was hoping we woul d
have.

CHAI RPERSON FERRI ERI : Terrific. Ckay.
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Dr. Webster?

DR WEBSTER | think in principle in the
face of a pandemc, that a vaccine that is not matched
in the neuram nidase would be acceptable in an
energency situation. But when there's tinme, we should
mat ch t he neur am ni dase.

And at the nonent, there isn't tinme to
| ook at the other Nls that are available and avi an
speci es out there and nmake a doubl e reassortant, put
on one of the best matching avian neuram ni dases.
There are viruses N1 neuram nidases from swine from
Europe and Asia that match quite well with this Hong
Kong.

So | would, in essence, agree in an
energency situation use just the hemaggl utinin.

CHAI RPERSON FERRI ERI :  Any ot her points?
Any other further thoughts on the Commttee's part
regarding studies in people, transm ssion anong
people, in safety strains in the environnent?

DR, WEBSTER The other question that
Rol and rai sed was the wi sdom of having a PR/ 8 donor
for the high growh or an avian donor for the high
growt h, what is preferential.

| think we have to keep in mnd that we

have to be careful if we're putting a hunan genone
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into an avian code. And we have to be careful with
this, especially if we think using it as a live
vaccine, even during production. This raises
potential problens.

DR. Kl LBOURNE: Well, | would maintain
PR/8 is no |longer a human virus, as Bayer showed in
hi s human vol unteer experinments. | think we can be a
little bit reassured by that. [|'d be nore concerned
with perhaps putting this in the formof a live virus
vacci ne of any sort.

DR. WEBSTER: That's my main concern.

CHAI RPERSON FERRI ERI : Q her ideas or
t houghts around the table? Are there any other issues
that the three of you, Roland, wish to bring up that
m ght help you as you nove forward? Nancy Cox?

DR COX: Just one question. | would |ike
to get the opinion of the Commttee on using this N1
whi ch has the 19 amno acid deletion in it, in the
reassortants. Are there concerns about using that
particular neuram nidase to produce a vaccine
candi dat e?

CHAl RPERSON FERRI ERI :  Very good questi on.
Vell, we have two experts here at the table. Dr.
Webst er ?

DR WEBSTER There is sone evi dence from
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Dr. Ayers' work years ago of the so-called stubbing
neur am ni dases being slightly |ess inmunogenic than
the nore recent work of Dr. Cojuoca and Pel esi and
others for very short neuram ni dase stal ks infl uencing
both the i mmunogenicity and the viruses.

So it is sonmething that has to be taken
into account. In energency situation, use it, but if
it's possible, find one with a |ong stal k.

DR. Kl LBOURNE: | think nost of the
evi dence woul d indicate that | know about that whet her
it's a short or long stalk doesn't nake much
difference in ternms of antigenicity or inmmnogenicity.
It makes a great deal of difference perhaps in terns
of viral function, but | think you could expect good
antigenicity fromsuch a virus.

CHAI RPERSON FERRI ERI : These are highly
conpl ex issues. And there nmay be representatives from
news agencies, the nedia here. And we're talking
about great potential differences in the structure of
these wviruses or antigenicity, I mmunogeni city,
geneti cs.

If you can't have an answer to your
guestion fromwhat you have heard, then | suggest you
not call nme, as you nay be prone to do, but to cal

the agency in order to feel that you are receiving the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

283

absolutely recorded answers here that are in the
public donai n.

What is your nunber, Rol and?

(Laughter.)

DR.  LEVANDOAEKI : I"'m in the book, at
| east for at work.

CHAl RPERSON FERRIERI : | al ways say, "Cal
CBER. " And people say, "Spell that for ne."

Are there other issues that anyone woul d
like to bring up? W have the time to do it and the
| ei sure today that we didn't have this norning. Dr.
Sni der ?

DR. SN DER: I'd just like to just a
l[ittle bit nore about the issue of the human
transm ssion studi es and under what circunstance you
think or you were suggesting they m ght be inportant
to do. | think you raised that, Roland, earlier.

DR LEVANDOMSKI :  Yes. Well, we have had
feedback about concerns about manufacturing, in
particul ar. Just as we're concerned about the
| aboratory workers who are getting these experinental
vacci nes, the manufacturers, too, have real concerns
about their manufacturing workers.

| guess whatever can be done to try to get

sone reassurance that strains that we're maki ng, which
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what ever background they're on are not likely to be
virulent or easily transm ssible in people would be
very useful or if it turns out that they are, to know
that in advance so that neasures could be taken to try
to deal with that.

DR. SNIDER.  So this primarily has to do
with the safety of the |aboratory workers who are
wor king with the candi date vacci nes?

DR. LEVANDOWSKI :  Predom nantly it would
be protection of the environnent, yes.

CHAlI RPERSON FERRI ERI :  Any ot her t hought s?

(No response.)

CHAI RPERSON FERRI ERI: Then | suggest we
bring this session to a close. And I'Il turn this
over to Ms. Cherry now.

OPEN PUBLI C HEARI NG

EXECUTI VE SECRETARY CHERRY: At this tine
we put additional tine on the agenda for anyone who
Wi shes to nmake a statenent during an open public
heari ng session.

|'ve not been notified of anyone who
wi shes to speak, but this is your opportunity. Going?
Goi ng?

(No response.)

EXECUTI VE SECRETARY CHERRY: | guess
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there's no one who wi shes to speak, then. W'Il| cal

t he open public hearing session closed for the day.
CHAI RPERSON FERRI ERI:  Thank you, Nancy.
W're not going to take a break now.

W'll nove on to Session 4, which is an open session

on the Laboratory of DNA Viruses and Laboratory of

Hepatitis Viruses. And an overview of the |aboratory

Wl be presented by Dr. Peter Patriarca from FDA
DR. PATRIARCA: Al right. One second.

CHAI RPERSON FERRI ERI : No. Take your

(Pause.)

SESSION 4 - OPEN SESSI ON

LABORATORY OF DNA VI RUSES AND

LABORATORY OF HEPATI TI S VI RUSES

OVERVI EW OF THE LABORATORI ES

DR. PATRIARCA: |'m going to take about
five mnutes this afternoon to actually give a preview
of what will be discussed |later this afternoon. This
presentation will be in two parts. [1'Il handle the
first part for our products. And then Carl Frasch
will follow ne tal ki ng about bacterial products.

Just very briefly, what 1'd like to do
very quickly is give you an overvi ew of our division,

Division of Viral Products, which is responsible for
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the regulation, review, and research related to viral
vacci nes and rel ated products.

Qur division at the present tine is
divided up into five laboratories, which are shown
here. Two of these |aboratories, nanely the
Laboratory of Hepatitis Viruses, headed by Dr. Steve
Fei nstone; and the Laboratory of DNA Viruses, headed
by Dr. Andrew Lewis, were recently reviewed in
Decenber. And you will hear nore about that a little
bit later this afternoon.

What | have depicted here are the main
di sease areas that these |aboratories are primarily
interested in. But, again, 1'lIl focus ny comments
very briefly on these two | aboratories.

Beginning with the Laboratory of DNA
Viruses, this laboratory has two nain functions. The
first is the review and evaluation of DNA virus
vacci nes and rel ated products; secondly, reconbinant
gene delivery systens; and, finally, cell substrates
and adventitious agent issues. This |laboratory also,
as you will hear, conducts research related to the
regul ati on and use of DNA virus bioproducts.

Now, an inportant conponent of this
| aboratory is the Unit on Gene Expression headed by

Dr. Jerry Weir. Jerry is in the audience. And if
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could just ask himto stand up now so that everyone
could see hinf? Jerry was one of the people who was
revi ewed i n Decenber.

Jerry's research activities focus on three
primary areas: first, to determne the cis-acting DNA
el ements reqgul ating the expression of herpes sinplex
virus genes; secondly, to investigate the regulation
of foreign gene expression and HSV vectors designed
for gene therapy; and, then, finally, to evaluate the
feasibility of DNA vaccination as a strategy for HSV
vacci ne devel opnent and at the sane tinme to identify
critical antigens that m ght be included in subunit
vacci nes.

Now, another inportant conponent of the
| aboratory is the Unit on Poxvirus Biology headed by
Dr. Mke Merchlinsky. Mke is also here. And if |
could ask himto stand up so that everyone can see
hi n?

M ke's research programfocuses in on two
primary areas. The first involves the devel opnent and
eval uation of vectors for the generation of poxvirus
reconbi nants. And | would nention that M ke and his
coworkers have pioneered a very extraordinary and
i nnovative nethod that you' |l hear about a little bit

|l ater on this afternoon.
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And then, secondl vy, M ke and his
col l eagues identify and characterize viral genes that
participate in the resolution of internmedi ates of
viral DNA replication. This also is a very
conplicated process and |line of investigation that
you'll hear nore about later this afternoon.

Now, the other | aboratory in ny division
that was reviewed in Decenber was the Laboratory of
Hepatitis Viruses, which has three primary functions.
First, the |laboratory reviews, eval uat es, and
regul ates hepatitis A and B vacci nes, other hepatitis
vacci nes, and other related biol ogic products.

Secondly and perhaps equally inportantly,
the | aboratory provides expert consultation to other
CBER offices and especially the Ofice of Blood on
hepatitis therapeutics and bl ood safety issues.

And, then, finally, the laboratory also
conducts research related to the i munol ogy, nol ecul ar
bi ol ogy, and pathogenesis of hepatitis A and C
Vi ruses.

Now, the person whose |aboratory was
reviewed is Decenber is Gerardo Kaplan, who | don't
think could be here today because of a conflict. No.
| don't see him

Cerardo's work has focused on four areas:
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first, toidentify non-primate cells that support the
replication of HAV; secondly, to identify and
characterize the cellular receptor for HAV. And this
actually is sonething that he was actually able to do.
It's an extrenely inportant breakthrough that you'l
hear nore about this afternoon.

Thirdly, he's working on identifying
internal factors required for HAV replication or
bl ocking of that replication. This is very inportant
i n vacci ne devel opnment and also for the creation of
various di agnostics for HAV.

And, then, finally, he's developed a
program | ooking at various small animal nodels to
study HAV replication and pat hogenesis.

So that's all | have this afternoon in the
way of an overview. You'll hear nore details later on
this afternoon. And if there are no questions, we can
proceed to Dr. Frasch

CHAI RPERSON FERRI ERI : Are there any
gquestions? Are there any questions for Dr. Patriarca?

(No response.)

CHAlI RPERSON FERRI ERI :  You can continue to
speak if you wish, but what we're trying to acconplish
is that before Dr. Frasch presents, that we're getting

Dr. Apicella on the Iline. He was on ny site visit
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team when we did the visit.

(Pause.)

EXECUTI VE SECRETARY CHERRY: H, Dr.
Apicella. This is Nancy. W're just ready to start.
Dr. Frasch is going to give his little overview of the
lab in open session.

DR. API CELLA: Ckay.

CHAl RPERSON FERRIERI: Hello, Mke. This
is Pat Ferrieri. Thank you so nuch for being able to
join us today. W'll now do the overview of the
Laboratory of Bacterial Polysaccharides by Dr. Carl
Frasch. Again, this is open session.

You can hear us, M ke?

DR. API CELLA: Yes, | can hear you fine.

CHAI RPERSON FERRI ERI:  Thank you.

SESSION 5 - OPEN SESSI ON

LABORATORY OF BACTERI AL POLYSACCHARI DES

OVERVI EW OF THE LI BRARY

DR. FRASCH: Ckay. First of all, I'm
going to tell you that this wll be one of the
| aboratories wthin the Dvision of Bacterial
Products. The Division of Bacterial Products, as the
nanme denotes, deals wth all bacterial-related
vacci nes, such as DTP, the toxoid vaccines, and then

al so the polysaccharide vaccines. So ny |aboratory
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obvi ously has all the pol ysacchari de vacci nes.

I'd like to start off to tell you that
toget her encapsul ated bacterial pathogens are a
| eading cause of norbidity and nortality in both
pediatric and elderly popul ations. Therefore, the
scope of studies within the Laboratory of Bacteria
Pol ysacchari des enconpasses al | non-enteric
encapsul ated bacterial pathogens. And this is
reflected by the organi zation within the |aboratory.

W have four different sections within the
| abor atory. The first section is headed by Dr.
Mar garet Bash. And that section is Mlecular
Epi dem ol ogy and Vacci ne Section. She has --

DR. APl CELLA: Excuse ne. This is Dr.
Api cel | a.

CHAI RPERSON FERRI ERI @  Yes?

DR. APl CELLA: | can hardly hear Carl.
Maybe he can speak a little louder or get the mke
cl oser.

CHAI RPERSON  FERRI ERI : W have a
m crophone right over this gizno here that s
permtting us to hear you, but we'll try to do better.
You can hear ne fine?

DR. API CELLA: | can hear you fine.

CHAl RPERSON FERRIERI :  Carl, we m ght have
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to have you present fromthe table perhaps. [If you

cone, Carl, and sit here where Nancy had been sitting

and use her mcrophone, | think then Dr. Apicella can
hear you.

DR. FRASCH. M ke?

DR API CELLA: Yes?

DR. FRASCH. This is Carl.

DR API CELLA: Yes, Carl. | can hear you
NOW.

DR, FRASCH: G eat. Al right. "' m

sitting at the table, rather than the podium

DR. API CELLA: kay.

DR FRASCH Al right. So basically the
Laboratory of Bacterial Polysaccharides has four
sections due to the breadth of the kinds of studies
that we're involved in.

The first section is headed by Dr.
Mar gar et Bash. And she has now a staff fellow, a
pediatric intern, and a technician working with her on
meni ngococcal and now a gonococcal -rel ated proj ect due
to a grant from Wnen's Heal t h.

The second section IS t he
Li popol ysacchari de Section headed by Dr. Chao-M ng
Tsai concer ni ng principally meni ngococcal

| i popolysacchari des but al so ot her
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i popol ysaccharides. And I'lIl get into sonme of the
studi es that he has done in a nonent.

The next section is the Pneunococcal
Vacci ne Section headed by Dr. Chi-Jen Lee. He has a
visiting scientist wwth himand a technician. He is
st udyi ng pneunococcal conj ugat e vacci nes and
pneunococcal conjugate vaccines as they relate to
mat er nal i mmuni zati on.

The last section of our |aboratory is

headed by nyself. And we're interested in | ooking at

t he i mmune response to di fferent bacteri al
pol ysacchari de vacci nes. These involve i mmne
response to meni ngococcal pol ysacchari des,

pneunococcal pol ysaccharides, H. flu pol ysacchari des,
and now nore recently the Goup G streptococcal, or
@GBS, pol ysacchari des.

So there are two ORI SE fellows working
with nme and a technician on these studies. And these
studies involve also distribution of U S. reference
materi als for Haemophilus and Pneumococcus.

Let me show up a few slides very briefly
hi ghlighting sonme of the acconplishnments of the
| aboratory. Okay. The first is we work on a better
understanding of the protective immunity to

encapsul ate pat hogens. W're working on --
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CHAI RPERSON  FERRI ERI : W're just
rearrangi ng sone seating here, Mke, so Carl can see
t he screen.

DR FRASCH | have to see the screen and
tal k, too.

CHAlI RPERSON FERRI ERI : Can you hear hi m now?

DR API CELLA: Yes, yes.

CHAI RPERSON FERRI ERI:  Thank you.

DR. FRASCH. Sorry for the confusion.

So, anyway, we're working on a better
understanding of protective immunity encapsul ated
pat hogens. We're working on inproved Goup B
meni ngococcal vaccines. This is a study we' re doing
in collaboration with sonme | aboratories in Brazil.

W' re working on pneunolysin as a protein
carrier for nore broadly specific pneunococcal
vaccines. W're concerned that the present conjugate
vaccines may need to provide sonewhat Dbroader
protection. So we think if we use a comon
pneunococcal antigen, then we may be able to increase
the specificity.

Then we're working on inmuno assay
devel opnment and standardi zation for conparative
deval uati on of conjugate vaccines. As | nentioned, we

hel ped devel op the standard Haemophilus assay. And we
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distribute a reference serumthroughout the world for
Haemophilus.

W have done simlarly for several of the
pneunococcal types. And we distribute a reference
serum internationally for neasuring pneunococcal
antibodies. This is particularly inportant now that
there are several efficacy trials going on for
pneunococcal conjugate vacci nes.

Not on this slide is our work, nore recent
wor K, with the Goup B streptococcal assay
standardi zation. And we'll actually be presenting,
havi ng a wor kshop on sone of our results in about two
nont hs.

Ckay. O her people in our |aboratory are
wor ki ng on inproved identification of neningococcal
di sease. W have devel oped a nunber of PCR probes for
identification of meningococcal neningitis using from
either the blood or the CSF

This has becone inportant because we're
collaborating with the Governnent of New Zeal and
because they're having an epidemc of Goup B
meni ngococcal disease. And we hope to hel p them when
they apply a vaccine to try to prevent a di sease.

W' re working on studies for prevention of

gram negative septic shock. And we're trying to
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understand better the In vivo biol ogical activities of
meni ngococcal LOS. And we have been trying to work on
sone anti-endotoxin peptides.

Another area is we're working on better
met hods for control of |licensed vaccines. For
exanple, Dr. Tsai in our group has devel oped a highly
sensitive and specific quantitation nethod for
Haemophillus pol ysaccharide in conbination vaccines
using a Di onex HPLC net hod.

This is particularly inportant with the
conbi nation vaccines that my contain whole cel
pertussis and other conponents which essentially
prevent the chemcal identification of the Haemophilus
pol ysaccharide, but Dr. Tsai has devel oped a nethod
where one | ooks at the uni que Haemophilus subunit and
can quantitate that polysaccharide in all vaccines
t hat we have | ooked at.

W are now extending these studies to try
to |l ook at sone of the nmeningococcal Goup A and G oup
C, see if we can apply the sane nethod for that
because these polysaccharides are only in clinica
studies and nmay end up being in conbination vacci nes.

And, lastly, we're working on new nethods
for construction of |ipopol ysacchari de-based conj ugate

vacci nes.
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Ckay. This slide is to illustrate that
menbers  of our | aboratory have international
recognition or at |east recognition outside of FDA
because our nenbers participate with ad hoc reviews
for NIH, CDC, MRC, Canada, for exanple; Anerican
Cancer Soci ety.

W have worked with the WHO to draft
requi renents for Haemophilus conjugate vaccines, Vi
pol ysacchari de vaccines. W have been consultants to
CDC, PAHO, WHO And sone of our people have been
scientific advisers to the Japanese and Taiwan
governnents. So the last slide sinply shows sone of
the things, in conclusion, where we think our
| aboratory has had an inpact on CBER research and
medi cal science in general

We have identified new conjugate vaccine
antigens. W have inproved case identification for
clinical trials of neningococcal vaccines, devel oped

better nmethods for characterization of the Hib

conjugate vaccines -- and, as | say, we're trying to
extend those to other conjugate vaccines -- devel op
st andar di zed met hods for measur enent of

anti - pol ysaccharide antibodies to Pneumococcus,
Meningococcus, Group B strep, and so on.

Thank you.
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CHAlI RPERSON FERRI ERI:  Thank you, Carl.

Are there questions for Dr. Frasch in the
Lab of Bacterial Polysaccharides? Last chance.

It looks like there are no questions,
Carl. Thank you so nuch.

EXECUTI VE SECRETARY CHERRY: W have to
take a break now.

CHAI RPERSON FERRI ERI: W have to take a
break now so that we will clear the room of those who
are not validated by the FDA | eadership. Dr. Col dberg
is in the audience. Dr. Hardegree is here, Dr. Egan
Dr. Patriarca can stay. Dr. Burns | believe can stay
as wel | .

| hope I'm not |osing nenbers of the
Commttee. W will be voting on the reports that we
conduct ed.

EXECUTI VE SECRETARY CHERRY: | woul d ask
all the nenbers of the Comnmttee to try to stay. W
need these votes.

CHAI RPERSON FERRI ERI : If anyone is
| eaving, could you please let ne know? W have an
official break here while we're getting the room
cl ear ed.

(Whereupon, the foregoing matter was

concluded at 3:55 p.m)
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