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PROCEEDI NGS
(Time Noted: 7:40 a.m)

DR. KULLER: Today, a very interesting
nmeeting of the Board, very inportant neeting, so we
will be getting started in a nonent.

First, I would like to thank Col onel
Takafuji and the staff here for, really, their
hosting us and for the excellent accommopdati ons for
this meeting. Gven this |arge nunber of people
here and the heat of the discussion the facilities
have been superb, and the help that we have had, so
we really appreciate that. It really helps the
Board and hel ps everybody. So, thank you, again,
very much for this.

COLONEL PETERSON: | have just one quick
announcenent. Dr. Fletcher is going to be |eaving
soneti me around noon today and he indicated if
anybody is headed toward National Airport he would
be nore than willing to fill up their tank with gas
for a ride to National Airport.

DR. FLETCHER: | will make it a tank and a
hal f .

COLONEL PETERSON: Or, a tank and a half.
| f anybody has roomin their car around that tine

and i s headed that way, please see Dr. Fletcher
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That is all | have.
OCkay, are we all in place now? Ernie, did

you have any comments this norning? Ernie? Dr.

Takafuji ?
COLONEL TAKAFUJI: | would like to make a
brief statement. | have been approached --
(Pause.)

| have been approached by several of the
menbers of the Board pertaining to tours of the
Institute, and the tine today will not really permt
t hat because of the need for us to really get into
the many issues, but one of the things that | have
been di scussing with your President, as well as with
Col onel Peterson is the possibility that for your
next follow up nmeeting is to have the neeting here,
which will then allow us to give you sone tinme to
spend tinme with not only the various aspects in
terns of visiting the |aboratories, but even with
the scientists, thenselves, as you have a chance to
assimlate a ot of the information that is going to
be presented to you.

So, one of the things that we m ght do for
the next neeting is to have it here and then
del i berately schedul e sone tinme for you in the

| aboratori es.
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The other thing that I would |like for you
to sort of keep in nmnd as we go through the day
today is that many of you have been involved with
vacci ne production issues, or vaccine devel opnent
i ssues. The Defense Departnent's perspective when
it comes to Bio-Defense, though, is alittle
different in that the root of adm nistration becones
a very critical issue.

You may have a very good vaccine, but in
terns of its being protective against -- for
exanpl e, the aerosol challenge raises a whole nyriad
of different issues that are a direct concern to us
in the Defense Departnent.

So, you need to keep in mnd that many of
t hese agents can be delivered not only through skin,
not only through the G tract, but also through the
l ungs and, as you go through these assessnents in
terns of the threat agents, you sort of need to | ook
at that fromthat perspective.

The issues that we are going to get into of
a classified nature having to do with agents, we are
not going to discuss issues having to do with
capabilities of delivering those agents. W are
going to be | ooking at just specifically those

agents, thenselves, and the theoretical threat that
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t hey pose.

One final statenent; the classified
portions this norning is classified at the Secret
l evel with no foreign attendees, and that is done
deli berately to allow us in the mlitary, in the
United States MIlitary, to be able to discuss sone
of these issues in a much nore open forumthan with
any caveats put on that.

But, please understand that the research
prograns that we have and the devel opnment prograns
t hat we have are done in collaboration and
conjunction with the efforts that are done by our
allies. Thank you.

DR. KULLER: The m kes aren't on. They are
on? Now they are on, okay. The -- can everybody
hear now?

MALE VO CE: No.

DR. KULLER: No? Can you hear now? |
don't think the m kes are working very well.

(Pause.)

Ckay, they weren't a m nute ago. Ckay.
Dr. Weske, you are the first -- you are first up
We are ready to roll.

(Whereupon, from7:44 a.m to 9:15 a.m, at

the direction and request of Col onel M chael
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Peterson, secret presentations were conducted off
the record.)

DR. JOHNSON- W NEGAR:  Good nor ni ng.

Begi nning fromthis point on, the nmeeting is no

| onger classified and you are free to take notes,
and | believe that each of you has a paper copy in
front of you of the briefing slides that | am goi ng
to be using.

My primary objective is to give you an
overvi ew of the Medical Biological Defense Research
Program As you can tell fromthe schedule, | wll
be foll owed by a nunmber of speakers who will be
dealing in much nore detail with the specific
medi cal counter-measures, primarily vacci nes that we
have devel oped in our program

| have taken it upon nyself as an
addi tional goal to try to get us back on schedul e so
that I won't be going line through Iine of each of
the briefing charts. As |I said, you do have themto
take away with you. | will be happy to answer
questi ons.

First slide? (Visual aid provided.)

Again, | just want to nmake the point fromthis slide
that we certainly feel that a bio-threat to the U. S

has never been greater, and | would just like to
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poi nt out that prior to 1990 our program was perhaps
little known and since that tine there has been a
great deal of interest generated at the highest
levels, and | think fromthe two previous
presentations this norning and the amount of
guestions that have been generated, it is obvious to
t hi s audi ence that the Bi o-Defense Program certainly
remai ns one of the very highest priority.

Next? (Visual aid provided.) | won't
dwell on this slide. It just recaps sone of the
hi storical m | estones and the specific questions of
i ntentional use of biological agents.

| just want to re-enphasize that in 1969
the U S. Ofensive Bio Program was term nated.
Believe it or not, there is still a trenmendous
amount of confusion, or perhaps even disbelief right
here at Ft. Detrick, as one of the offensive centers
for bio research, and still today when sone of our
people go to neetings, or make presentations they
are accosted with, "Well, you work at Ft. Detrick
and you nust have an offensive program™

| am here to tell you that we do not have
an offensive program We are strictly defensive and
all of the things that we will be pointing out today

are nmedi cal counter-nmeasures designed to provide a
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defense for our forces.

One of the issues that does cone up was the
guestion that was raised earlier about how do we
know t hat our vaccines are going to be effective,
how do we know what is a deliverable dose, and al
of those things inpact on how we devel op our program
and how we neasure the effectiveness of our nedical
count er - neasur es.

Next? (Visual aid provided.) Very briefly
and very obviously, our mission is to sustain the
effectiveness of U.S. forces. This is a fine point
here, too. W really don't have responsibility for
the civilian comunity. W are directed for U S.
Active Duty forces.

Next? (Visual aid provided.) How do we
plan to do that? Qur first and forenost priority is
to prevent any casualties, and the things that we do
in that line are to devel op vacci nes and toxoi ds and
pre-treatnment drugs.

The second thrust of our programis
di agnosi s, and for that we have two efforts. One, a
far forward depl oyable type kit that can be used in
field settings without requiring any sophisticated
| aboratory equi pment, or training. A second,

confirmati on assay, based primarily on PCR  That
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does, obviously, require a formal |aboratory set-up.

The third prong of our approach is
treatment where we are devel opi ng antitoxins and
drugs and the reason that treatnment is third is
primarily because of a |ogistical issue and also the
need to know what it is that you need to treat. W
don't have a detector and, so, oftentines treatnent
cannot be initiated until clinical signs are
obvi ous.

Next? (Visual aid provided.) Just a
little bit about the organi zation of the program
The U.S. Arny is designated as the Executive Agent
for Biological Defense for all of DOD. The slide is
alittle bit out of date.

| have U.S. AMRDC, which is U S. Arny
Medi cal Research and Devel opnent Conmand. We are
now the U.S. Arny Medical Research Devel opnent
Acqui sition and Logistics Command, havi ng assuned
two additional organizations in our function.

We are the primary lead for all nedical
aspects of Bio-Defense. As was nentioned earlier,
the AMED Center and School is responsible for
devel opi ng requi renents, and OTSG, up until the
formation of the Joint Program Office, has been the

procurer, the acquisition community, and that was
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the thrust of Major Klenke's briefing.

It is, indeed, a joint program a tri-
Service program under the auspices of the ASBREM
That is the Armed Services Bi o- Medi cal Research
Eval uati on and Managenent Commttee. There are
seven joint technol ogy groups. W are G oup Nunber
4 for Medical Biological Defense. W have tri-
Service representation on that commttee.

The things that outline our program are the
Armmy Technol ogy Base Master Plan and the Medi cal
Sci ence and Technol ogy Master Plan. These are
conprehensi ve docunents. Suffice it to say that
they are the cornerstone by which the real Arny
assesses its R&D Program and that the nedica
conponent is one piece of that program

I n the Advanced Devel opnment portion of our
Program we base our requirenents on a Concept-Based
Requirements System Again, we get input from al
the Services. |In the nedical arena, our products
generally don't have any probl em bei ng accepted by
all services.

A vaccine is universally acceptabl e whet her
you are wearing a blue suit, a white suit, or a
green suit, as opposed to pieces of equipnent that

may be devel oped that have to be specific for use on
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a ship, or on a tank, or in a plane.

VWho are the participants in the Progranf
We are very fortunate to be neeting here today at
USAMRI I D. That is the primary lab involved in our
Bi o- Def ense Prograns. W al so have efforts at
WRAI R.  You have had sonme of your neetings there and
| know that this group is famliar with that
or gani zati on.

The Medi cal Research Institute of Chem cal
Def ense where we are | everaging the technol ogi es
t here because many of the biotoxins are simlar to
sone of the traditional chem cal agents. USAMVDA is
our material devel opnent activity, responsible for
products once they reach Phase | and phase 11
clinical studies.

The Navy, both at NWVRI and the Naval
Research Lab, are participants in our Program and
recently we have expanded to include a small effort
fromthe Air Force with their Arnmstrong Lab
contingent that is based up at Edgewood, Maryl and,
wor ki ng on sone di agnostic devices.

We have an Extranural Program sonewhere in
t he nei ghborhood of 30 contracts, primarily with
uni versities and academ a and sonme small industry.

| do have to admt that that has been a bit of a
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probl em for us encouragi ng sone of the academ c
centers to get interested in the particular threats
that we have to address in the Bi o-Defense Program
| won't dwell on this slide. It is just
sonet hing for you to take away, because you w ||
hear us tal k about the types of funds that we have
avai l able, and I want to enphasize that ours is,
i ndeed, a comprehensive programthat covers the
range from6.1, which is very basic research,
isolating and characterizing the agents, all the
way through the various stages; devel opnent of
ani mal nodel s, characterization of candi date
vacci nes or other nmedical counter-neasures all the
way through the traditional clinical trials as are
described in the F.D. A regul ations.

You will see at the bottom of the slide a
box marked "Contingency Fielding". That is between
our 6.3B and 6.4 Prograns. What that nmeans is when
we don't have human efficacy data we can't get our
vacci nes licensed. They are held under |.N. D
| nvesti gational New Drug status, and can be
adm ni stered under the provisions of the protocol
with witten, informed consent. That issue canme up
briefly earlier, and that does present an

adm ni strative and | ogistical problemfor us.
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How do we nmanage the progranf? We have 22
Sci ence and Technol ogy Objectives with tasks
under neath each of those. They are aligned with
val i dated t hreat agents.

The next two slides briefly list for you
what our broad Science and Technol ogy objectives
are, and you will see that in npost cases we have
used the generic term "Medi cal Counter Measure", as
Col onel Takafuji described before. Qite often we
think there may have to be a multi-pronged approach.

We may be | ooking at a vaccine, as well as
an antiserum an antitoxin, or drug therapy for sone
of these biological threats. The next slide is just
a continuation of what our science and technol ogy
obj ectives are. That is not a prioritized list.

Just to give you a brief idea of the scope
of the program | wanted to show you that the
funding for FY "94 in our basic research is slightly
in excess of $17 mlIlion. Again, rem nding you that
is used to isolate and characterize the bio threat
agents.

Next slide, please? (Visual aid provided.)

Qur 6.2 Programis our Exploratory Research where
we are trying to devel op ani mal nodels and sone

early preparation of candi date vacci nes. About $15
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mllion this year in that program

Next slide? (Visual aid provided.) Qur
6.3A is our real Laboratory Scal e-Up of our pilot
candi dates. Again, about $16 mllion this year in
t hat aspect of the program

The | ast two program el ements are our
Advanced Devel opnent portion of the Program The
6. 3B portion is where we assenble the pre-clinical
data, submt the I.N D. and conduct Phase | and II
Saf ety and | nmunogenicity Studies.

You will see a significantly reduced anount
of noney in this slide and also in the next slide
sinply because we don't have that many products
ri ght now that we are evaluating in the Program

What is our vision and where are we goi ng?

We continue to think that our Medical Biol ogical

Def ense Programis a superior program and that we
are doing everything that we can to deter, constrain
and defeat the use of biological weapons.

It is a premer program both an in-house
and an extranural program a tri-Service program
and | think that we have focused our goals
sufficiently over the | ast couple of years that the
opportunity for pay-off by devel opnment of high

qual ity products is one that we can |look forward to
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in the near future.

How are we going to do that? W are going
to continue to work to provide the very best
mat eri al that we can by a conprehensive approach
with both our in-house scientists and support and
col | aboration with extranural contractors.

This slide is probably not appropriate for
this group, but | like to use it for non-scientific
groups, and | thought I would throw it in anyway to
show that we are aware of emerging technol ogi es.

We are trying to take advantage of the
various types of techniques and had sone outstandi ng
success lately in nolecular nodeling in sonme of the
toxin work and potential drug intervention and
t herapies there. W are |ooking at all of the
possibilities of vectored vaccines, synthetic
vacci nes and have a very strong nol ecul ar bi ol ogy
program

What are sonme of the chall enges? Again,
devel opnent of the appropriate nodel systens. For
sonme of the bio threat agents, USAMRI I D and sone of
our other contractors are the only places that have
t he wherewi thal to develop the animal nodels, partly
because of the bio containnment that is required for

many of these threat agents and partly because of
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the limted experience and expertise of the people
in the program

For many of the bio threats where we don't
at this time have sufficient information on the
genetic library that is going to be required for
sone of the nol ecul ar biol ogy, the whol e aspect of
i mmuni zati on net hodol ogy, delivery systens for
vacci nes, whether that be m cro-encapsul ation,
pol yval ent vaccines, viral vectored vaccines -- the
possibilities are quite large there -- generation of
i mmune responses to small ol ecul es, some of the
toxins on the threat |list are | ow nol ecul ar wei ght
materials and it is difficult to generate an i mmne
response to them

What are sone of the challenges as far as
t he devel opnental side of the Progranm? | already
menti oned the problemw th the human efficacy
studies. W have been working closely with the FDA
on that as far as presenting to themall of the
ani ml data that we have, trying to identify
surrogate markers in human tests, whether that be an
anti body | evel that we think equates to protection,
or basically generating as nmuch information as we
can.

We have the whol e issue of stockpiling,
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both licensed products and those products that are
held in an |.N.D. status. That was di scussed
briefly by Major Klenke, and what the requirenent is
and how we can neet that requirenent has to be
factored into both the ampunt of funds avail abl e and
t he changi ng threat.

The final slide tal ks about the acquisition
part of the Program and that has been di scussed
briefly before on the possibility of a dedi cated DOD
vacci ne production facility, or continuing to use
the existing manufacturing firms to the best of
their abilities to nmeet our Program needs.

| now have gone through the -- turn that
off, please -- gone through these slides relatively
qui ckly, but I think it was just very basic
information, and I know that a |lot of you are very
anxi ous to see sone data because that is what we are
all interested in, after all, and the peopl e that
followme will have sonme specific information on the
medi cal counter measures, primarily the vaccines
t hat we have, and we will be happy to discuss those
with you in detail.

| f you have any questions of a general
nature about the Program | would be happy to try to

answer them now.
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MALE VO CE: You are telling us that your
funding in the |ast year, FY "94 -- we are now in
the fourth quarter of FY '94.

DR. JOHNSON- W NEGAR:  Ri ght.

MALE VO CE: Are you optim stic about what
you expect to get in '95? Are your funds reasonably
adequat e?

DR. JOHNSON- W NEGAR:  Yes. We expect
stabl e fundi ng, approximately |evel over the POM
For those of you who don't know what the POMis, it
is Program Obj ective Menorandum which is our
fundi ng for the next six-year cycle, but we
anticipate approximtely | evel funding.

DR. KULLER: Thank you.

DR. JOHNSON- W NEGAR:  Yes.

DR. KULLER: We are going to go on now
because when the next speaker has to | eave, so,
rat her than take the break now, we will take the
break after the next two speaks -- tal ks on Anthrax
and Pl ague. Col onel Friedlander?

COLONEL FRI EDLANDER: | am going to give
two presentations and, so, perhaps we can take
guestions after the first one and again after the
second one if that is acceptable.

May | have the first slide, please?
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(Visual aid provided.) The first slide, which you

will see shortly, is a picture that nost of you
would -- | dare say perhaps none of you have seen.
This is inhalation anthrax. It is a

di sease that is very rare, but nevertheless, this is
the disease that we are trying to prevent. Under
natural circunstances, the nost common form of
anthrax is, of course, cutaneous anthrax.

| nhal ati on anthrax is a very rare disease, but keep
in mnd, as | said, that the Arnmy's objective is to
devel op a vaccine effective against inhalation

ant hrax because of the concern of the use of anthrax
as a biol ogical weapon by the aerosol route.

Up until the Sverdlovsk outbreak in 1979,
there were sonething |ike 30 cases of inhalation
anthrax reported in this century. There were 18 in
the United States, with outbreaks in woolen mlls in
New Hanpshire in the 1950's.

As a result of the release of spores froma
mlitary facility in Sverdl ovsk, there were about 96
cases of inhalation anthrax, the | argest epidem c of
i nhal ati on ant hrax ever reported.

May | have the overhead, the first
overhead? (Visual aid provided.) Qur Program as

you heard, is geared to devel op nedi cal counter
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measur es agai nst inhalation anthrax. These consi st
of prophyl axis, nanely our concentrated effort on
i mproving a vaccine and sone effort on therapy.

| would like, first, to give -- to set the
stage for the approach that has been taken in the
devel opment of the vaccine, to give a brief overview
of the virulence factors and pat hogenesis of
ant hrax, some of which | amsure is famliar to sonme
of you.

May | have the next slide, please? (Visua
aid provided.) This shows diagrammatically, if you
| ook at -- if you | ook at the organismon the top
left, schematically, this shows the fully virulent
ant hrax organi sm

It consists in the mddle of the
chromobsone, and on the left circle is a plasmd,
whi ch encodes for the genes for the capsule. This
is a polydeglutam c acid capsule. It is
anti phagocytic and it constitutes one of the prinme
virul ence factors for anthrax.

There i s another extrachronosomal el enent,
anot her plasm d shown on the right. 1 am col or
blind, so | can't tell you the colors, but | was
going to say, blue, or purple, but I amnot sure

what it is. In any case, it encodes for the toxin
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pr ot ei ns.

There are three toxin proteins which
constitute two protein exotoxins, as | will describe
shortly. These two protein exotoxins constitute the
two other virulence factors of anthrax.

Next slide, please. (Visual aid provided.)

This shows diagrammatically the anthrax toxin
components - -

(Pause.)

This shows the anthrax toxin conponents.
There are three proteins, the edema factor, the
protective antigen and the | ethal factor.
| ndi vidually, these proteins are inactive, they are
bi ol ogically inactive. In combination, protective
antigen plus edema factor produces edema in skin,
the characteristic that is seen in clinical
cont agi ous ant hr ax.

The same protective antigen when conbi ned
with a third protein called Iethal factor is |etha
for some experinmental animals. Whrk that has been
done over the last ten years, predomnantly at this
institute, is denmonstrated, in fact, that this edem
factor is an adenylate cyclase and raises cyclic A
and P. The lethal factor is lytic for macrophages

and appears to be a proteosone.
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The inportant player in this scenario is
the protective antigen. It is necessary for both
toxin activities and it is the cell binding domain,
or conponent of the toxin.

It was called protective antigen
historically, before this information about its cell
bi nding activity was known, and it is continued to
be called protective antigen. It is the predom nant
antigen responsible for imunity to anthrax and is -
- we call it P.A

Next slide, please. (Visual aid provided.)

This shows just schematically the pathogenesis of
anthrax and we will concentrate primarily on -- this
is a msnomer here. This should be "inhal ati on",
not "pul monary" anthrax.

The spore enters either the skin, the G
tract, or the lung. It is taken up, then, by
macrophage. In the lung, in inhalation anthrax, it
is thought to be transported to the regional |ynph
node where the spore germ nates within the
macr ophage to formthe bacillus.

The bacillus, then, begins |ocal production
of these toxins that | nmentioned and that |eads to
edemn, henorrhage and necrosis. |In the skin, this

gives a characteristic necrotic lesion, but in
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i nhal ati on anthrax the business end of the disease
is in the regional |ynph node and the media stagnum

This results in the characteristic
henorrhagi c | ynphadenitis and nedia stannitis and
t he wi dening of the nmedia stagnum on the chest x-ray
that you saw. Fromthere, the organi sm spreads to
the blood with devel opment of bacterem a and seedi ng
of the other organs, particularly the brain. Death
ensues from media stannitis and pul nonary edema and
often with henorrhagic neningitis.

May | have the next overhead, please?
(Visual aid provided.) This is the current anthrax
vacci ne that you heard about. It is produced by the
M chi gan Department of Public Health. It was
l'icensed in 1972 and thousands of doses of the order
of , perhaps, 10,000 doses, now nore, have been
gi ven.

It is conposed of a sterile, crude culture
supernatant from an attenuated non-encapsul ated, but
toxi n producing strain, which is absorbed through
| umen hydroxi de. Fornmal dehyde i s added and
benzet honi um chl oride, as well, as preservatives.

Next overhead, please. (Visual aid
provided.) This is the vaccination schedule. A

half an m is given subcutaneously at zero, two,
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four weeks followed by half m doses at six, twelve
and ei ghteen nonths with subsequent yearly boosters.

Under this reginmen, nore than 95% of the
vaccinees will sero-convert after the first three
doses.

(Pause.)

In terms of vaccine efficacy, there is
human data and animal data. |In ternms of the human
data, a controlled clinical trial was conducted wth
a self re-culture supernatant vaccine sinmlar, but
not identical to the current vaccine.

This was perfornmed in a susceptible
popul ation in the New Engl and -- the New Hanpshire
woolen mlls in the 1950's where there was an
out break of anthrax and there was contani nated goat
hair that was being processed.

An assessnent of that study reveal ed that
vacci nati on conpared to placebo provided about 90%
protecti on agai nst cutaneous anthrax with the | ower
95% confidence limt of 65%effectiveness. Now, it
is inportant to point out that the effectiveness of
this vacci ne agai nst inhal ation anthrax was
i npossi ble to assess because there were too few
cases.

Next, please. Next overhead. (Visual aid
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provided.) This is a summry of a | ot of aninal
data over the years. There have been extensive
tests done in guinea pigs which have established the
ef fectiveness of the current |icensed vaccine

agai nst both parenteral and aerosol chall enge.

This is -- there is a -- the protection is
not extraordi nary because the guinea pig is very
difficult to protect, but in the rhesus nonkey,
whi ch was a nmodel of human di sease which is perhaps
t he best nodel of human di sease and cl osely
approxi mates what is described in human di sease, the
current |icense vaccine can protect rhesus nonkeys
against a | ethal aerosol challenge up to two years
af ter vaccination.

Now, what are the problems with this
vaccine? First, the present vaccine uses a strain
whi ch i s produced under Bio Safety Level 111
contai nnent. The present strain is a spore form ng
organismand it requires a separate production
facility.

The vacci ne conponents are conpletely
undefined in terms of quantitation, in terns of
characteri zation of the protective antigen and in
terms of anything else that is in there.

There is significant ot to ot variability
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of the protective antigen content in the present
vaccine lots. It is only characterized in terns of
its ability to protect the guinea pigs. There is no
lot to | ot standardi zation, and it is reactogenic.

Next overhead. (Visual aid provided.)
Dependi ng upon how one assesses reactogenicity, the
nunbers vary, obviously. In this study, with the
initial series of three doses, systemc
reactogenicity of significant nyal gi a headache
mal ai se was at 0.7% and what is called significant
| ocal reaction, and that is defined bel ow as
i nduration erythema greater than five centinmeters in
di aneter, with edemn, |ocal warnth and tenderness.

Thi s does not include reactions of a |esser
degree, which are the npbst conmmon reactions, and
that is about two and a half percent. Wth
boosters, it tends to rise somewhat, but then
actually tends to | evel off and decline. There are
occasi onal nodules that are present and can persi st
for weeks to nonths, but no abscesses.

Next, please. (Visual aid provided.) What
are our plans in terms of an inproved vaccine? The
course that we have enbarked upon concerns the use
of a reconbi nant, protective antigen based vacci ne.

This is our major thrust and it is based, as |
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said, on the observation that P.A. alone can protect
agai nst an aerosol challenge with anthrax.

By maki ng the vaccine with highly purified
protective antigen froma reconbi nant, non-spore-
formng strain, we will avoid several of the
probl ens associated with the current vaccine that |
have di scussed.

Nanely, we will elimnate the need for Bio
Safety Level 11l containment, we will elimnate the
need for a dedicated facility because of using the
spore-form ng organismand we will elimnate ot to
| ot variability.

We have eval uated the potency of protective
antigen from other vectors besides bacillus. W
| ooked at bacul ovirus, as well as a bacillus vector
cl oned protective antigen product free of the other
t oxi n conponents, and we have deci ded to proceed
with the bacillus product.

We had produced by reconmbi nant means a non-
spore-form ng anthrax strain which contains a
plasm d encoding only the P. A gene and no ot her
t oxi n genes.

We are -- we have optim zed the P. A
production of this in a four and twenty liter

fermenter and are continuing to so do that and, as
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wel |, develop rapid purification schemes for
producing the P.A. fromthis reconbi nant non-spore-
form ng strain.

Next, please. (Visual aid provided.) The
other -- the other aspect of this -- of our plans in
terms of inproved vaccine concerns the optim zation
of the adjuvant for efficacy and safety.

Based upon the advances that are devel opi ng
in adjuvant technology in information and testing in
humans, particularly driven by H'V, we have deci ded
to conpare the current adjuvant, all hydrogel and
newer adjuvants such as m opus, or |ipide,
| i postomes, a salatin derivative, mcro-fluidized
emul sion and | SCOMS (sic) and use themw th
protective antigen for efficacy agai nst aerosol
infection in rodents.

The difficulty, as you are well aware, is
that rodents are not nonkeys -- are not man and the
only -- there were -- the only advantages that were
seen in the rodent studies were the |ipostom es and
t he nmonopus, or |ipide.

We are in the process of testing this
recombi nant produced protective antigen with,
initially all hydrogel, which has never been done

directly, conparing to MBPH and then, subsequently,
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with the best candi dates, predom nantly MPL and
| i postom es in the rhesus nonkey nodel .

Now, a second generation approach, if you
will, is the evaluation of m croencapsul ati on of
P.A. You, | am sure, have heard sonet hi ng about
this and | amsure are famliar with it, but it
offers, certainly, the advantage of altering the
vacci nation schedule to theoretically, at |east,
of fer the opportunity of a single dose vaccination.

We have done sone initial studies in
rodents that suggest that at |east the
m croencapsul ati on process does not alter the
i mmunogenicity of protective antigen and we are
goi ng ahead in terns of evaluating this as a second
generation effort.

Next overhead, please. (Visual aid
provided.) Now, in terns of the other arm of
medi cal counter measures, that concerns the therapy
of inhal ation anthrax.

Based upon sonme studies that we had an
opportunity to performand that | wll discuss
briefly, shortly, we came up with recomrendati ons as
follows; nanmely, that penicillin remins the
mai nstay of treatnment if the organismis sensitive

and that ciprofloxacin or doxycycline represent
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alternatives if the organismis penicillin
resistant.

We have | ooked at a nultitude of other
ani biotics and many of themare active in vitro.
May | have the last slide, please? Slide?

(Pause.)

(Visual aid provided.) Yes, thank you.
This is a busy slide, but | will try to summrize
the mpj or points concerning this. This was a study
t hat was perforned in the rhesus nonkey with an
aerosol challenge with -- of anthrax spores, and it
was addressed -- it was designed to address the
i ssue as to whether or not prolonged antibiotic
t herapy could provide an effective treatnment agai nst
an aerosol exposure to anthrax spores.

The ani mals were exposed on day zero and
treatment was begun with three different antibiotic
regi mens for a period of 30 days. The control
animal s, shown in dark circles, died wthin about
ten days. The treatnent groups were ciprofl oxacin,
penicillin and doxycycli ne.

The penicillin is shown in the cl osed
triangles, the ciprofloxacin in the open triangles
and the doxycycline in the closed squares. | am

color blind. This doesn't help nme in the closed
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squares.

Several mjor points to point out. During
antibiotic treatnment no ani mal died of anthrax.
There was an ani mal that died, but this was an
i atrogeni ¢ cause of death and the aninmal did not
have vi able anthrax. So, during treatnment for 30
days the aninmals were conpletely protected.

When the antibiotic was stopped, in the
penicillin group, the closed triangles, three
animal s died, on days 9, 12 and 20 after stopping
the antibiotic. |In the ciprofloxacin group, which
was the triangles, one aninmal died on day six after
stopping the drug. In the doxycycline group, one
animal died -- | amsorry, | gave a square -- on day
28, after stopping the antibiotics.

So, antibiotics were effective while --
they were conpletely effective while the antibiotics
were continued and did offer significant protection
even when the antibiotics were discontinued,
al t hough there were animal s that died.

It points out what has been descri bed
previ ously and what we confirm nanely that the
ant hrax spore can survive in the animl for an
ext ended period of tine.

The best efficacy was denonstrated by
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conbi ning anti biotics, doxycycline plus vaccination,
and in that group none of the animals died when the
anti biotics were discontinued, although the
differences are not statistically significant.

Slide off now.

COLONEL ERDTMANN: Real quick?

COLONEL FRI EDLANDER:  Yes?

COLONEL ERDTMANN:  Wbul d you put that slide
back on agai n?

(Visual aid provided.)

In the war, we were using a conbination of
vacci ne and (i naudible).

COLONEL FRI EDLANDER:  Yes.

COLONEL ERDTMANN: There is no reason to
believe that if you didn't test that and just
nodeled it --

COLONEL FRI EDLANDER: Correct.

COLONEL ERDTMANN: There is no reason to

beli eve there would be a difference, is there?

COLONEL FRI EDLANDER: None at all, in ny
view. | think it denonstrates the thesis,
essentially, the antibiotic coverage. | don't think

there is any differences; this is a nonkey, this is
not a human.

| don't think it shows essentially that
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anti biotics plus the vaccination, in fact, provided
t he best protection, and what | don't have tinme to
go into is that -- let me just nention that we
chal l enged these ani mals several nmonths |ater and
the only animals that survived were those that had
been vacci nat ed.

That is to say, the antibiotic therapy
prevented the infection, or prevented devel opnent of
an i mune response. Yes?

FEMALE VO CE: When was the last tinme you
did it?

COLONEL FRI EDLANDER: Day 1 and day 15.
Ckay. In summary, then -- slide off. (Visual aid
removed.) The current vacci ne, MDPH, M chigan
Departnent of Public Health, appears to be effective
in ani mal nodel s of aerosol exposure, but suffers
from probl ems associated with its production in that
it requires BL-3 Level containnment, it is a spore-
former requiring a dedicated production facility and
there is significant lot to lot variability.

The contents of this vaccine are totally
undefined. It is also reactogenic. Our approach
has been to use a reconbi nant strain which produces
only the protective antigen and is a non-spore

former. The production of purification schenes have

CAPI TAL HI LL REPORTI NG, | NC.
(202) 466- 9500



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

367

been devised to produce very highly purified
protective antigen, free of other products.

It is anticipated that a vaccine made from
this reconmbinant strain will allow easier and safer
commerci al production, will prove as effective, wll
enabl e precise quantitation of the vaccine
conponents elimnating lot to |ot variability and,
hopefully, be less reactogenic. Thank you. | wll
take any further questions.

MALE VO CE: Have you tried aeroso
i mruni zati on?

COLONEL FRI EDLANDER: No, we have not.
That has been done before by the Soviets -- forner
Soviets -- and both in humans as well as in ani mals.

MALE VO CE: (Il naudible.)

COLONEL FRI EDLANDER: W<th -- well, it is
hard to know what kind of reactogenicity you want to
accept. That was done, actually, with live vaccine,
a live attenuated vaccine. Yes, sir?

DR. WOODWARD: (| naudi bl e.)

COLONEL FRI EDLANDER: Ri ght.

DR. WOODWARD: (| naudi bl e.)

COLONEL FRI EDLANDER: Was that patient
here? No, this was actually a case report from New

Hanpshi re.
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DR. WOODWARD: (| naudi bl e.)

COLONEL FRI EDLANDER: That's ri ght.

DR. WOODWARD: (| naudi bl e.)

COLONEL FRI EDLANDER:  Yes.

DR. WOODWARD: (I naudi bl e.)

COLONEL FRI EDLANDER: Ri ght, and the nodel
and the nonkey, essentially --

DR. WOODWARD: (I naudi bl e.)

COLONEL FRI EDLANDER: How was that patient
af fected?

DR. WOODWARD: (| naudi bl e.)

COLONEL FRI EDLANDER: | think there were
two exposures, as | recall here. One, | don't think
it was clear how it occurred, in another it was a
cl ear exposure. Yes?

MALE VO CE: ©Oh, on a previous question
have you | ooked at the other routes of the
adm ni stration, like nose drop, one, and two, any
accel erated adm nistration schedul es?

COLONEL FRI EDLANDER: You are tal king of
t he vacci ne?

MALE VO CE: Yes.

COLONEL FRI EDLANDER: We have not | ooked at
ot her routes of inmmunization and | am not sure how

nmore accelerated -- we have not -- | nean, the
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vaccine is given at zero and two weeks. These
animals -- these animl -- these nobnkeys were
protected after two doses of the vaccine.
MALE VO CE: Agai nst aerosol chall enge?
COLONEL FRI EDLANDER: Agai nst aerosol
chal | enge. Yes?
MALE VO CE: Since you have (inaudible).
COLONEL FRI EDLANDER: We have not tried --
MALE VOI CE: (I naudible.)
COLONEL FRI EDLANDER: W <th this -- we have
a small effort with Plague that we are | ooking to

t hat . We have not tried it with this vaccine. I

t hi nk
that -- well, that is a separate issue, | think
that the i ssue of DNA vaccines, | think, is a fourth

generati on vacci ne.
MALE VO CE: Did you collect any serum from
Desert Stormto see if there was good protected
anti bodi es?
COLONEL FRI EDLANDER: That's -- we haven't
| ooked at that, nyself, but, | mean, that has been
| ooked at in terms of the fact that there was an
effective -- there was an i mrune response in the
vacci nees, and in the vacci nees we have been

subsequently boosted, as well. Yes?
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MALE VO CE: |s there a significant
civilian need for this vaccine?

COLONEL FRI EDLANDER: No.

MALE VO CE: This is the only need?

COLONEL FRI EDLANDER: The vacci ne --
significant is the operative word. The vaccine is
used by some in the civilian community. Nanely,
workers in woolen mlls where there is a continuing
pr obl em

| nean, there are occasional cases of
cut aneous anthrax that occur in states in
occupati onal exposure, and there is no reason to
think that there m ght not be another outbreak of
i nhal ati on anthrax in that situation.

It is not clear why that outbreak occurred
in New Hanpshire. | mean, anthrax had been -- lots
and | ots of cases of anthrax in the U S. since the
turn of the century. Essentially, one epidem c of
i nhal ati on ant hr ax.

OCkay, | will take a deep breath and nove on

to Plague. Could | have the next slide? (Visua

aid provided.) | like to begin this with chest x-
rays. This is a disease | haven't seen. | am sure
sone of you have seen this disease. Well, mybe not

this di sease, but bubonic plague. Again, this is a
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di sease we are trying to prevent.

This is pneunonic plague. My | have the
first overhead? (Visual aid provided.) Again, we
are here to devel op nedi cal counter neasures agai nst
pneunoni ¢ pl ague and, again, the enphasis has to be
on pneunoni c plague in the context of the use of
pl ague as a bi ol ogi cal weapon.

We are, of course, also interested in
havi ng an i nproved vaccine effective against endem c
pl ague, mainly bubonic plague. The current program
began about two years ago and is, again, focused on
prophylaxis with the devel opnent of an inproved
vacci ne and t herapy.

The next overhead. (Visual aid provided.)

| would like to spend a m nute, or so to give you a
brief overview of pathogenesis, again, to set the
context for our approach to devel opnent of an
i nproved vacci ne.

Under st andi ng of the virul ence determ nants
of the organismand their role in pathogenesis;
obviously, it is critical to the design of effective
vacci nes and the work that we are doing with plague
therefore involves a significant effort in
pat hogenesi s.

In the early studies in the 1950's, the
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basi c i deas about pathogenesis -- and earlier, |
shoul d
say -- sorry -- were worked out, but they were using

phenotypi cally defi ned organi sms, not genotypically
defined organisnms and, so, the results fromthe
studies in that era are difficult to interpret with
certainty.

But, basically the organismenters fromthe
flea, or by aerosol having grown, we think, at
anbi ent tenperature. That is a significant issue
with plague.

Under these conditions, it is felt that the majority
of the organisns are initially phagocytosis
sensitive. They can be phagocytose and they are
killed by neutrophils.

However, sone of the organisns are taken up
by macrophages which are less efficient at killing,
and sone of those organisns proliferated in
macr ophage, now at 37 degrees, and a whol e series of
virul ence genes are turned on by the el evated
tenperature and, perhaps, by the environnent, or the
macr ophage, such that when those organi sns come out
of the nmacrophage they now cone out with a fat
capsul e and anti phagocytic capsule called F-1, and a

whol e sl ew of other virulence factors. They are now
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resi stant to phagocytosis and, basically, the bal
gane i s over because these organisns can replicate
extra-saliably uninpeded.

There is nore recent information that
suggests that these phagocytosis resistant products
are encoded on a nedium size plasmd that | wll
descri be below, and a |lot of these virulence factors
have not been denonstrated fully on plague
organi snms, so the conplete story is as yet unknown.

These virul ence factors -- next overhead,
pl ease (visual aid provided) -- are conveniently
differentiated by where they are | ocated, whether on
t he chromobsone, or on three plasm ds that plague
possesses, and | will just nmention them briefly.

There is iron uptake that is inportant.
There is a so-called fibrilla antigen that is
important. There are three plasmds. The small est
contains what is called the plasm nogen activator,
which is responsible for spread from a peri pheral
root to the blood stream and there is this nmedium
sized plasm d which is conmon to enterocolitica and
pseudot uber cul osi s, the other urocynia pathogenic
speci es.

Encoded on this plasmd is what is called

the V antigen and several what are called YOPS.
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Several of these have been inplicated, as shown by
the asterisks, in virulence in pestis, but others

have not yet been shown, although we think they are.

The |l argest plasm d encodes this F-1
capsule. The F-1 capsule historically has been
i nplicated as being an inportant protective -- the
i nportant protective innmunogen in plague. The other
virul ence factor that has been inplicated in
i munogenicity is the V antigen, and we have
initially concentrated our efforts on those two

virul ence factors as potential conponents of the

vacci ne.

Next overhead. (Visual aid provided.)
Now, the current plague vaccine that | suspect many
of you have had, as opposed to -- well, many of you

probably had the anthrax vaccine, too, so you can

t ake your pick which one you don't |ike worst.
(Laughter.)
But, this strain is a 19th Century vacci ne.

This vaccine is a 19th Century vaccine. This is a

whole cell. This is the -- the strain is a virulent
| ndi an i solate from Bonmbay. It is grown. This is
the way it is produced. It is grown for three days

at 37 degrees.
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It is harvested, it is killed with
f ormal dehyde and then preserved at 10 to the 9th
organisms per m with sone phenol, and the final
concentration of formal dehyde has to be | ower than
0.19%

Next overhead, please. (Visual aid
provided.) This is the vaccination schedule. The
initial dose is one mM. That is 10 to the 9th kil
bacteria, in your arm |ike a type of an old typhoid
vacci ne.

It is given I|.M so that we don't know
about it, and real deep. The second dose is two
tenths of an m at one to three nonths. The third
dose is 0.2 m's about three to six nmonths | ater,
and boosters of the same dose, 0.1 to 0.2, depending
on how well you tolerated the first three, at six
nmonth intervals if exposure continues.

Next, please. (Visual aid provided.)
Ckay. | am sure sone of you are well aware of this
information, but | would like to go over what sone
of the evidence is for the protective efficacy of
kill vaccines against plague, at least as | read it
fromliterature.

The human data -- well, first of all, the

ef fecti veness of vaccines and the prevention of
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pl ague is to read the literature -- has been going -
- | mean, the question of the effectiveness has been
going on since the first devel opnent of vaccines by
Haf kind (sic), and the |live vaccines by Oten and
CGerard, and it has been studied for many years, and
particul arly agai nst pneunoni c plague the efficacy
has been -- remined controversial.

In March of 1942 comercial production of a
kill plague vacci ne was undertaken under the
direction of K.F. Meyer. It was used in World War
1, and no U S. Armed Forces contracted plague. So,
the statenent is nmade, "despite potential exposure
in the Mediterranean and the Orient, the final
report after World War Il says -- we are not sure
whet her -- there have never been extensive field
trials, but we think it offers some protection.”

Then we get to Vietnam and in Vietnam
there were thousands of Vietnamese civilians who

were infected with plague and, please, those in the

audi ence can fill in the gaps here since |I wasn't
there, but -- and | amsure -- | know several of you
wer e.

There were supposedly only eight cases of
pl ague diagnosed in ill Anericans in a ten year

period from 1961 to '71. There was al so evidence
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for subclinical plague infection in vaccinated
personnel in Vietnam So, people who were
vacci nated and were working the fields in plague
epi dem ¢ areas cane back with anti body rises. That
was sonme of the evidence.

There is al so anecdotal serol ogical
evi dence of asymptomatic infection in vaccinated
wor kers, | aboratory workers at WRAIR, after
acci dental |aboratory exposures. There were several
such epi sodes, again, in which there were presuned
exposures, presuned aerosol exposures, in fact, with
anti body rises. Not well docunented, but
docunent ed.

The next overhead. (Visual aid provided.)
There have been no double blind clinical studies
done, obviously. The data is in animal studies. In

previous animal studies it was denonstrated that

kill vaccines protect against parenteral, but not
aerosol chall enge. However, if you hyper-
i mmuni ze the animals with the kill vaccine, or with

antigens given with very potent adjuvants, you
could, in fact, protect in sone nodels agai nst
pneunoni ¢ pl ague.

Next overhead. (Visual aid provided.) 1In

this, basically the major players in the field are
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rel egated to sonme final statenents. This is K F.
Meyer, who | am sure nmany of you knew, and was a
maj or researcher in plague.

This is essentially at the end of his
career, and he said, "Additional experinental
studi es on non-human prinmates are required to
apprai se the efficacy of killed or live vaccines
agai nst aerosol infections."

Next overhead, please. (Visual aid
provided.) This is a feeling, a summary of the
feeling of the group at WRAIR. This is an annual --
this is a statenent from an annual report in 1973
and it says, as you can read, "The cunul ated
experi ence supported by | aboratory studies indicates
t hat vaccination with kill plague vaccine affords a
significant degree of protection against bubonic
pl ague. The val ue of vaccines for protection of nman
agai nst pneunonic plague is not well-defined. The
efficacy of various vaccines protecting agai nst
experimental -- experinmental animls against
respiratory chall enge, yersinia pestis should be
eval uated. "

Next overhead. (Visual aid provided.) And
t hat was sort of what we were faced with when we

began some of the studies here. Again, these have
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just been done in the |ast few years.

In the studies that have been perforned to
date, the human vacci ne does protect m ce and gui nea
pi gs agai nst subcut aneous chal | enge, but could only
prolong the tinme to death by one to two days after
an aerosol chall enge.

I n a non-human primate nodel of pneunonic
pl ague which we devel oped here, three doses of the
human vaccine given in the recomended schedul e had
no effect on survival or nmean time to death after an
aerosol exposure. The only effect of the vaccine
was that it appeared to delay the onset of
bacterem a by a day.

Next, please. (Visual aid provided.) What
are the problens with the current vaccine? Well, it
uses -- It currently uses virulent strains to
produce the vaccine, it is an undefined i mmunogen,

t he i mmunogeni c content of the vaccine is undefined
and, again, there is poor control of lot to |ot
vari ation.

There is a problem of reactogenicity and
historically a problemw th non-responders. This
vacci ne is probably not effective agai nst pneunonic
pl ague.

An issue that I will just touch on briefly
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is the issue of -- | nmentioned this capsule, F-1.
There are organi snms that do not have the capsul e.
They retain virulence as we determ ned here, and
this vaccine which contains -- the current plague
vaccine contains a lot of F-1 in it and may be even
| ess protective against F-1 negative strains.

Next, please. (Visual aid provided.)
React ogenicity. Local effects at the site in about
10% of people, arm soreness in nore than half the
peopl e, systemc effects in soneplace like 4 to 10%
and the reactogenicity tends to increase with
repeated injection.

Next overhead, please. (Visual aid
provided.) The issue of non-responders | don't
think has totally been resolved yet. 1In the
previous studies with the current vaccine with the
current -- simlar to the current vaccine -- 8% of
117 individuals failed to respond as neasured by
hemaggl utination in addition to anti body.

In recent studies at USAMRIID |l ess than 5%
wer e non-responders when neasured by the nore
sensitive eliza. The study also confirmed previous
wor k whi ch showed that when measured by this nouse
protected i ndex, about 65% of people devel oped what

are thought to be evidence of relative imunity
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after two doses of the vaccine, and this goes up
with subsequent boosters.

Next, please. (Visual aid provided.) What
are our plans to inprove this vaccine? Well, we
have taken the initial approach of trying to devel op
a nmulti-conponent reconbinant protein based vaccine.

Most of our effort to date has been on F-1. W
know that F-1 is going to be in the vaccine. W
know that F-1 has protected in the past agai nst
animals, and that is where we put our mmjor effort
in ternms of cloning, expressing and purifying F-1
froma reconbi nant vector so that it will be safe to
produce, and we are in the mdst of studies
conparing the protective efficacy of F-1 fromthis
recombi nant vector conpared to F-1 fromyersinia
pestis, and the initial studies to date, that are
very prelimnary studi es, suggest that they are
equi pped, which is what we had anti ci pat ed.

We al so have an effort on V antigen which
is following on the effort on F-1, and that is to
clone, express and purify V froman E cholera
reconmbi nant together with collaborating efforts in
the U.S. and the U K., and tests for efficacy in
rodent nodel s.

Next, please. (Visual aid provided.)
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There is this problem of additional virulence
factors and we intend to deternine the inportance of
t hese other virulence factors that | have all uded
to, and there are a nmultitude of them and then to
examne -- to clone, express -- we have begun sone
of this effort -- and test additional inmmunogens.
This is particularly inportant for the F-1 m nus
strains which we have just recently found to retain
virul ence.

Next, please. (Visual aid provided.) 1In
conjunction, then, follow ng along the efforts that
are going on in the anthrax programw th new
adj uvants and delivery systens, we plan to exam ne
initially F-1, the reconmbinant F-1, with a variety
of new adjuvants and delivery systens and
m crocapsul es, a cholera toxin based delivery
system as well, to see whether or not, particularly
based upon the data in the older literature which
suggests that adjuvant -- that enhancing -- using an
-- a potent adjuvant will definitely enhance the
protective efficacy of a plague vaccine.

Finally, | would like to spend a few
m nutes on our efforts of inproving therapy agai nst
pl ague, because we recogni ze for the imediate tine

frame that antibiotics will remain the mainstay of
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our nedi cal counter measures agai nst pl ague.

Next overhead. (Visual aid provided.) The
current therapy of plague is perhaps open to a
little controversy. There is a little bit of taste
in this as to who you are and what you |ike, but
basically streptomycin remains the treatnent of
choi ce.

Gentam ci n has been used and naybe
substituted, but there is less clinical experience
with this drug. Chloranmphenicol can al so be used
and certainly should be added when neningitis is
suspected, or when intravenous therapy is required.

Tetracycline can be used for mld cases of

buboni c plague. It has certainly been used for
pneunoni ¢ plague, as well, and is shown to be
effective.

Doxycycl i ne shoul d be acceptable as an
alternative, but based upon in vitro sensitivities
in sonme animl work, but there is no clinical
experience with this drug, other than here where we
give it to people who may have been exposed.
Fortunately, we haven't had a chance to see whet her
or not it is effective.

Next, please. (Visual aid provided.)

These are our future plans, and that is to test the
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newer antibiotics which have in vitro activity

agai nst yersinia pestis in animal nodels of
pneunoni ¢ plague. This will initially be in rodents
and then nove on to the primate with sel ected drugs.

These will include fluoro-quinal ones,
ci profl oxacin and ofl oxacin, ceftriaxone (sic),
gentam ci n, natanmycin and doxycycline. W expect to
conplete these studies shortly. They -- the
phar macoki neti cs have been perfornmed and the studies
are to begin shortly.

Those will be our initial efforts,
particul arly geared towards eval uating both
parenteral drugs, as well as oral drugs that are our
alternatives. Overhead off, please.

I n summary, then, the current human vaccine
has several deficiencies. It is a whole cel
vaccine which is un-characterized as to the
protective i nmunogens and it is reactogenic.

Unequi vocal data on its protective efficacy
in humans is not available. It likely confers sone
protection agai nst bubonic plague, but little
agai nst pneunoni ¢ pl ague which is our concern.

Qur current efforts are focused on
devel oping a nmulti-conponent reconbi nant protein

based vaccine consisting of the F-1 capsule and the
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V antigen, which should protect against both F-1
positive and F-1 negative organi sns. Additional

i mmunogens will al so be evaluated, as will inproved
adj uvants and delivery systens.

Addi tional studies are ongoing to assess
t he useful ness of the newer antibiotics in the
treatment and in the prophylaxis of plague. Thank
you, and I will take any questions now.

MALE VO CE: One of the argunents for the
effectiveness of plague vaccine (inaudible) and not
buboni ¢ plague (inaudible). | amsorry?

MALE VO CE: (I naudi bl e).

MALE VO CE: Yes, that is correct. Right,
both. The epidem ology is exactly the same. Now,
the other thing, though, is that it has been seen
buboni ¢ pl ague that has been treated with
streptomycin that is al nost mracul ous.

| visited the (inaudible) and there were
t hese kids running up and down the ward whoopi ng and
hollering and | comented that obviously these kids
got over their plague.

COLONEL FRI EDLANDER:  Streptomycin?

MALE VO CE: Yes.

COLONEL FRI EDLANDER: It has been tested,

again, in the primte.
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MALE VO CE: But, do you have all the data
you need?

COLONEL FRI EDLANDER: I think, given the
evidence of its effectiveness, one can nmake an
argunment to test it to nmake sure that the prinmte
nodel approaches the human nodel, but there is, |

think, sufficient data with humans in the use of

streptonmycin to know that the drug is effective. It
has been tested in the primte nodel, as well. Yes,
sir?

DR. WOODWARD: Is there any interest at al

in the paper and the TV to any of this?
COLONEL FRI EDLANDER:  Well, | think there
should be. | think there is a matter of resources.
For those of you that don't know, this is the live

attenuat ed vaccine strain of plague that was

devel oped in Mada -- tested in Madagascar and is
used currently in China, | believe.
We have been limted in terns -- to sone

extent, and we felt that this was the thing that was
going to get it going the fastest.

DR. WOODWARD: Did it work?

COLONEL FRI EDLANDER: Yes, it worked, but
sonme people, at least the U. S. volunteers in the

hospital --
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DR. WOODWARD: Li ke the small pox.

COLONEL FRI EDLANDER: Right. You are

right. | mean, | think that -- it is sonething, |
t hi nk, that we should include -- we would like to
include -- in our program Yes, sir?

MALE VO CE: (I naudible).

COLONEL FRI EDLANDER: That's ri ght.

MALE VO CE: The concern was that the
(i naudi bl e) and that is why we discontinued working
with the live virus.

COLONEL FRI EDLANDER: Yeah. It is not
clear -- the studies that were done in the U S wth
the EV-7 -- EV-76 strain -- were done with
subcut aneous i nocul ati on vaccination, and the
organismis nore virulent when it is given by the
subcut aneous route than by scarification, which is
the way the Soviets give it and, in fact, it was
never gone back in the U S. -- when it was given by
t he subcutaneous route -- this is sort of anal ogous
to smal |l pox, perhaps, but it is a vaccinia.

When it was given by the subcutaneous
route, it put about half the people in the hospital.

There were 12 volunteers, | think, that were
studi ed, but it has never subsequently been done in

the U. S. by scarification.
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Those strains were not well-defined, of
course. They were -- that was part of the problem
They were not genotypically well-defined strains
and there was lots of variation EV strain to EV
strain. So, | think there is a future for it. Yes?

MALE VO CE: Wiy do you think the vaccine
whi ch is inmunogenic in humans protects prinmates in
sort of a formthat is abscessed, like, and it is
hard to get at, doesn't work against the parcella,
because it seenms to nme unless you know that, just
maki ng anot her vaccine that is nore nodern, but
really not directed against the reason why the
current vaccine doesn't work isn't going to be a
successful approach.

COLONEL FRI EDLANDER: Well, | think that is
a good point. | think the evidence fromthe
literature suggests that even the cutter vaccine, if
you jacked it up with a potent adjuvant, it wll
protect agai nst pneunonic pl ague.

MALE VO CE: So, it is just a matter of
I Mmunogeni city?

COLONEL FRI EDLANDER: Yes. | think the
i mmunogens are there. W don't know exactly which
ones, but they are there.

DR. GWALTNEY: | would like to pursue that
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guestion, too. | have been on the Board, the
Scientific Advisory Board at (i naudible)
Laboratories for several years, and where they had
sone very sophisticated and excell ent

el ect r obi ol ogy.

The question | raise is the sanme one, that
if the whol e organi smvacci ne doesn't work, why do
you think that the set unit is going to be better,
and | don't know many exanples |I can think of where
t hat has been the case and, again, to get back to
the fact that with aerosol -- with protection
agai nst respiratory di seases, we have had trouble
wi th parenteral vaccine with other exanples, and |
wonder ed about pursuing i mmuni zation by the
respiratory tract in sone of these other things,
rat her than the conponents of the vaccine.

COLONEL FRI EDLANDER: In fact, we have done
an experinment by aeros -- attenpting to vaccinate
using the cutter vaccine by the aerosol route, and
we are not able to protect in the rodent.

DR. GWALTNEY: Do you get anti body
response, local or system c?

COLONEL FRI EDLANDER: We don't have the
data on the | ocal antibody response. There was

system c anti body results. But, the point about the
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route of immunization and the adjuvants that are
going to be necessary for protecting against the
lung | think are very valid points, and they are
ones that we are | ooking at.

This is a different disease than anthrax.
This is big time pneunonia, and we have to protect
the lung. Yes?

MALE VO CE: | think streptonycin
(inaudible) is only available in this country under
pr ot ocol now.

COLONEL FRI EDLANDER: Ri ght .

MALE VO CE: And it could be inportant to
tubercul osis, and that could be problematic in
t hi nki ng about protection against TWthreat as well
as endeni c di sease. Probably some action with the
FDA at this point to be able to use Canadi an
streptomycin woul d be i nportant.

COLONEL FRI EDLANDER: Yes. Yes?

MALE VO CE: Since this vaccine has really
no operational efficacy, what is the Board's
recommendation for us in maintaining the stores of
vacci nes that we have, and know it all expires
tonorrow, but when the new stuff becones avail abl e
shoul d we continue to get this vaccine and give it

to our troops?
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COLONEL FRI EDLANDER: Well, | would al so
tenper that. | mean, there is -- the -- to say that
it is not effective | think is perhaps a little too
strong. It is not effective in these ani mal npdels.

MALE VO CE: No, operationally effective.

COLONEL FRI EDLANDER: Well, if you talk to
sone of the people who were in Vietnamthey wll
tell you sone other stories that | can't disclose in
m xed conpany. | guess that is not the right --
politically correct thing to say, but if you talk to
Cavanaugh, he will tell you about some exposures to
pneunoni ¢ pl ague, pretty good exposures, where
peopl e were vaccinated did not conme down with
pl ague.

Now, they are all anecdotal experience. |
told you about the | aboratory exposures that were
aerosol exposures with antibody rises. It -- there
may be sonme efficacy of this vaccine, and it

certainly is probably efficacious against bubonic

pl ague.

DR. KULLER: Anynpbre questions?

(No response.)

We will take about a ten m nute break now
and then we will continue at about -- according to

t he schedul e. Of the record.
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(Wher eupon, a brief recess was taken.)

COLONEL BYRNE: My nane is Russell Byrne.
| amat USAMRIID in the Division of Bacteriology and
t he purpose of this presentation is to give the
Board an update on a couple of diseases for which
there is a long history of vaccine use and
devel opnent at USAMRI I D

At the risk of being somewhat pedantic, |
am going to give a brief review of the history,
clinical features and epidem ol ogy of the diseases,
along with a little bit about treatnent, a few
comment s about anti body counter measures -- this
work was done a long tinme ago at USAMRIID -- a brief
vaccine history and then a current status, what we
are doing now and what we plan to do in the next
year, or two.

| will start with Q Fever. Nunber 1.
(Visual aid provided.) Q Fever is an acute febrile
illness people get usually fromcontact with ani mals
caused by coxiella burnetii.

It was originally described in Australia by
Derrick in 1937. The organism was characterized as
ri ckettsial by MFarland Burnet, hence the nane, and
it is isolated fromticks by Gordon Diggs and Harold

Cox in 1938.
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Next. (Visual aid provided.) It is a --

MALE VO CE: Turn the m ke so that everyone
can hear.

COLONEL BYRNE: Turn the m kes what?

MALE VO CE: We can't pick you up real wel
back here.

COLONEL BYRNE: Talk into the m kes?

MALE VO CE: Yeah, talk into it.

COLONEL BYRNE: Alright. It is a
pl eonor phic coccobacillus, it is an obligate
intracel lular parasite for growth and reproduction
al though it survives in a spore-like formfor a |long
time under very hostile conditions at tines, it is
grown in enmbryonated eggs or cell culture, it
survives within the host phagol ysosonme, normally a
very hostile environment with an acidic ph and a | ot
of digestive enzynes, it is resistant to heat and
desi ccati on.

There are two phases. | nention this

because it has sone inplications with respect to the

vaccine. Phase | is snmooth, virulent, infectious;
Phase Il occurs after serial passage in the
| aboratory. It is a result of a nutation,

presunptively with a | oss of enzynes for sensitis of

| i popol ysacchari de.
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Number 3. (Visual aid provided.) There
are rare reports of outbreaks of this disease in the
United States. The distribution is worldw de.
American soldiers could pick it up al nost anywhere
we deploy to. The only place that | know of where
it has not been found where it has been | ooked for
i's New Zeal and.

Primary reservoirs for human di sease are
livestock and farm animals, mainly goats, sheep and
cattle, particularly parturient aninmals; |anbing
sheep, or cats having kittens and so on. There are
a |lot of organisnms in the placenta and these are
aerosolized quite easily.

It is highly infectious by aerosol. A
singl e organi sm may cause di sease and that was well -
established in studies alnpst -- formed al nost 50
years ago.

Nurmber 4. (Visual aid provided.) After
entry into the organismthere is little or no
reaction at the site of entry, as conpared to
tularem a. There is phagocytosis by macrophages
wi t hout killing of the organism

There is nultiplication within the
macr ophage, initially, without harmto the cell,

followed ultimately by cell lysis. There is
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subsequent di ssem nation of nultiple organs,
particularly in the fetal system

There is a brisk antibody response, but
this is largely ineffective and infection is
ultimately controlled by a cell-nediated i nmunity on
the part of the host.

Nurmber 5. (Visual aid provided.) The
i ncubation period is 10 to 40 days. It is inversely
correlated with inoculum size. Wen you give |ess
than ten organi sms you get a | onger incubation
period. This is work that was done | ong ago here.

The acute disease. The reason | list al
these things mainly is to show that there is nothing
specific about it. It is easy to mss this disease
if you are not looking for it, because it is self-
limted nost of the tine.

The fever, chills, malaise and headache are
al most universal, like with other rickettsial
di seases. Cough and chest pain are | ess conmmon.
Sore throat, nausea, vomting and di arrhea are not
common at all, but are reported.

The pneunonia occurs in a variable
percent age of cases and frequently occurs wthout
ot her synptonms referable to the respiratory track.

It can look |like acute hepatitis. It can be
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asynptomatic, and this was also worked on by
Tigertt-Benenson in 1956

| ndi vi dual s who were infected with a single
organi sm two out of four devel oped di sease and two
out of the four who sero-converted did not devel op
any synptons of acute Q Fever.

Nurmber 6. (Visual aid provided.) Chronic
di sease results in a small percentage of cases,
probably endocarditis is seen in |l ess than 1%
granul omat ous hepatitis is probably just as
i nfrequent. | listed this -- this is a
personal conmuni cation from Barry Marn on who has
done a |l ot of work on the vaccine and the disease in
Australia, and it is his opinion in Australia that
20% of the acute cases are foll owed by sonething
that very closely resenbles chronic fatigue
syndronme. That has not been published yet. This is
an observation that he is working on right now.

Number 7. (Visual aid provided.) The
di agnosis -- it is dangerous to try and culture this
organism so it is not done very much. The
di agnosis is primarily by serol ogy and you see
anti bodies to the rough -- a very little organism
first, particularly Phase I. You see those in two

to three weeks.
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The IGMwi Il last six nonths, a year. Sone
of the cases described in Nova Scotia, the |IGM has
persisted for five years after the initial
di agnosis, followed by devel opnent of 1GG anti body
in several weeks to several nonths, and the |GG
anti body, one of the antigens is usually present for
at |least five years and | suspect probably life
|l ong, at least in the ELI SA we perform here at
USAMRI | D

Nurmber 8. (Visual aid provided.)

Treatnment of Q Fever. The tetracyclines remain the
mai nstay of therapy. |In chronic disease,
tetracyclines are kind of the anchor for them
Attenpts have been made to add ot her antibodies, for
fanp and trimeth from sul famet hoxazol e have been
used, and nost recently D.D.A. Rowe in France has
added hydroxychl oroquine to al kalinize the

Phagol ysosone in an effort to treat Q Fever
Endocarditis nedically, which is very interesting.
Qui nal ones have al so been used with variable
success.

Nunmber 9. (Visual aid provided.)
Prevention of infection with Q Fever in humans has
been studied. Tetracyclines were used.

Oxytetracycline, 20 granms is given over five to siXx
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days and it was a 3 gram | oadi ng dose foll owed by
750 milligrans four tines a day, starting -- when it
is given 24 hours after exposure, when you
adm ni stered for five or six days, the only thing

t hat happens is the incubation period is prolonged.

If it is admnistered late in the
i ncubation period the clinical disease is prevented,
and if started within 24 hours after the onset of
fever the fever subsides within 24 to 48 hours. So,
the illness is shortened if it is -- if they are
adm ni stered early.

Nurmber 10. (Visual aid provided.) The
hi story of Q Fever vaccines started shortly after
the organi sm was isolated and grown in chick enbryo
yol k sacs. The Smadel Vaccine introduced in 1948, |
bel i eve, was a very effective vaccine.

Note the dose there of the antigen, 120
mcrograms. At that tine it was nmeasured in
conpetent fixation units and it was descri bed as one
to eight, and it is estimated that it was 120
m crograns. |t was probably a m xture of Phase
and Phase Il organisms, and the Smadel Vaccine was
protective agai nst aerosol challenge in human
vol unt eers.

Number 11. (Visual aid provided.) There
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were problenms with the early vaccines, and this has
to do with the vaccine that we are working on now,
and the earlier vaccines were occasionally

associ ated with severe reactions.

Particularly, the things of nobst concern
were the sterile abscesses with sinus track
formation requiring surgical excision. |f sonmebody
gets a big, swollen deltoid, that doesn't deter very
many investigators, at least in this room but the
abscesses were a problemthat it was an attenpt made
to avoid it.

The reactions were subsequently associ at ed
with either naturally induced imunity from
vacci nes, and a skin test with a dilute Q Fever
vacci ne antigen was used to screen people, and it
was found that in duration of five mllimeters or
greater, a week after the adm nistration of the skin
test it was associated with the devel opment of
abscesses and, so, this -- the nunmber of severe
| ocal reactions, persistent reactions, was markedly
reduced after this was -- this procedure was
instituted.

Severe reactions were noted in the majority
of patients. These were prisoners in Mntana, |

bel i eve, who were inadvertently vaccinated who had
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positive skin tests in 1963.

Number 12. (Visual aid provided.) There
is a Qvaccine that is used. W use a whole cel
vaccine here now. There is a vaccine licensed in
Australia | will refer to as Q Vax, manufactured by
CSL Limted. The dose is 30 m crogranms, and
that is effective. 20 mcrograns has been
adm ni stered i nadvertently, and that appears to be
just as effective as the 30 m crogram dose, and
contrast that to the 120 m crogram dose of the
Smadel Vacci ne.

The pre-vaccination screening with the 20
nanogram skin test is read a week after
adm ni stration, and you vaccinate those that are
negative. A few cases of acute Q Fever have been
identified in vaccine recipients, and they were al
felt to have occurred within the first two weeks of
vacci nation during the incubation period of Q Fever.

The inmmunity appears to be 100% There were
no cases after two weeks foll owi ng vaccination in
any of the vaccinees, and it appears to |ast at
| east five years. It is very safe.

A single abscess anong nore than 5, 000
vacci nees has been reported. This was in a master

but cher who had been working in the industry for 30
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years and had questioningly positive serology in a
skin test that may not have been applied correctly,
so it is thought that he was already inmune.

The reason Dr. Marm on made his contact
with us is because the cost of vaccinating sonebody
for Q Fever could be reduced al nost by 50% sinply by
elimnating the skin test. So, that is why there is
interest in it.

Next slide, number 13. (Visual aid
provided.) Follow ng a chl orof orm net hanol
extraction the residue that is remaining -- and this
conpri ses about 78% of the weight of the organism --
this was found to be |l ess reactive in mce.

It Iooked like a lot of the toxicity was
renoved when this procedure was perforned, with a
retention of the inmmnogenicity of the vaccine.

Now, a lot of fatty acid is renoved, and Jim

W I liams hypothesized that we are renoving sonet hi ng
that he called the i nmmunomagetory conplex. Be that
as it may, the organism-- the CMR Vacci ne does
appear to be safer in |aboratory animals.

M ke Ascher in 1983 reported di m ni shed
granul omat ous reactions in guinea pigs with this
vacci ne when conpared to whole cell vaccines.

Protective immunity is induced in | aboratory
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conpared to whole cell and found that it was |ess

reactive than the whole cell skin test

n - -

particularly in individuals who had been vacci nat ed,

not so nuch in those who were i mune by reason of

natural infection.

Dave Waag | ast year found that

t he

protective imunity was conparable to whole cel

vaccine in | aboratory aninmals. There was a little -

- quite a bit of variability, actually,

ration of the CVMR Vaccine to the whol e cel

but if all the results were pooled for mce and

gui nea pigs via aerosol, interparentera

in the

vacci ne,

chal | enge,

the ratio is about one to one, so they are roughly

conpar abl e.

Nunmber 14, please? (Visual aid provided.)

What has been done recently -- oh, | neglected to

mention the safety on the last slide. Leave that

slide up. (Visual aid provided.) Lou Fries studied

t he safety and i mmunogenicity of different doses of

t he vacci ne and humans were not screened for

inmmunity with the skin test. There were a |ot

nor e

reactions in the 120, 240 m crogram groups than in

the 30 and 60 microgram groups. This was done at
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Johns Hopki ns.

Expanded safety trials were formed by Jenny
Losonsky at the University of Maryland. These were
doubl e blind placebo controlled studies of 100
m crogram CVMR in non-inmune individuals. These were
peopl e that were screened with a skin test.

There were 50 vaccine recipients and 10
pl acebo recipients, and the safety profile | ooked
very good at that dose and, as a matter of fact, the
system c reactions in the placebo recipients, such
as headache and fever, were the sane as in the
vacci ne recipients.

What we have got planned this year, we are
going to try and project an effective human dose for
this vaccine in non-human primte studies, and
Louise Pitt is going to start those studies |ater
this year in cynonol gus nonkeys.

We are going to conpare the 30 mi crogramns
of @ Vax to 30 mcrogranms and 100 m crograns of CMR
Vacci ne. They are going to be vaccinated and
chall enged with aerosolized coxiella burnetii six
nmonths | ater, and this is also going to be a placebo
controll ed.

We are al so devel oping a protocol to study

the safety of the CMR Vaccine in escal ating doses in
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i ndividuals with positive skin tests. The whole

pur pose of the CMR vacci ne devel opnent programis to
get a vaccine that we can put into anybody, positive
skin test, or not.

We are going to | ook at .3 mcrograns of
the CMR Vaccine. There are going to be groups of
seven individuals. After that, if the -- if the
safety profile is satisfactory, we are going to go
to 3 mcrogranms, 10 m crogranms and 30 m crograns --
100 microgranms if we need to, and these are al
Phase | safety trials.

That is -- that brings you up to date on
what our plans are for the Q Fever vaccine. |If the
safety trials are acceptable, then we are going to
have to look for a place to do a vaccine efficacy
trial.

The Australians are still interested. They
are not going to run a placebo controlled trial,
because they already have a |licensed effective
product, but we will be |looking for that. That wll
probably take sone tine to devel op, because we don't
have enough of the disease in this country, or we
haven't identified enough disease in this country to
study it.

The Tularem a, the first slide. To start
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off with, I would like to thank Henry Ei gel sbhach who
provided me with the source material for a | ot of
this. He gave ne the re-prints and a re-print of a
review that he put together for the product |icense
for application, and also his personal recollections
were very valuable in ny learning a little bit about
the history of this vaccine and the devel opnent.

Al so, to Phil Pippen for sharing the data
t hat he devel oped here at USAMRIID in the Med
Di vision on the safety of the Tul arem a Vacci ne.
Tularem a is an acute febrile zoonotic illness I|ike
a | ot of BWagents, caused by a gram negative
coccobaci |l lus Francisella tul arensis.

A pl ague-|ike disease of rodents was
descri bed by McCoy and Chapin in 1911. The organi sm
is isolated a year later and two years |later after
the first bacteriologically confirmed case was
reported, Edward Francis pretty nmuch spent his
career defining this disease in 1925 and published
the definitive description of it.

Nunber 2. (Visual aid provided.)
Tularem a is a fastidious strict aerobe. The
virul ent organi sns are encapsul ated, but it is easy
to renmove the capsule, even a saline wash will take

it off.
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Now, there are two major groups of
pat hogens; the O d World and New World, or the via
var tul arensis and pal aearctica, or Type A and Type
B. The Type A tends to be the nore virulent. That
is what we see in North Carolina -- North America
here. It is virulent for rabbits and mce. Type B
is seen in Europe, Asia and also in North America,
but with | ess frequency and is much | ess virulent.

Next slide. (Visual aid provided.)
Tularema is acquired by bites of ticks or deer
flies and occasionally an animal bite by an ani nmal
infected with Francisella tularensis. The disease
is seen in hunters handling ani mal carcasses.

If you eat an infected animal, or drink

water that is infected -- it does growin water, it
grows in nud -- you can acquire the disease, and it
is also easily acquired by aerosol. The infectious

dose is one to ten organisnms by the aerosol or
i ntradermal route.

Number 4. (Visual aid provided.) After
phagocytosis, there is initial multiplication within
macr ophages, followed by spread to regional |ynph
nodes and di ssem nation to the reticular and theo
system

There is involvenment of the |ungs
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secondarily, in spite of an antibody response, cell-
medi ated imunity, as with coxiella burnetii, as
required for control of the infection.

An i nportant aspect is, immunity from
natural infection is not 100% Don Burke in his
review of the experience here in 1977 conmented on
the fact that Ed Francis had the disease four tines
during his career, and they are well-descri bed
| aboratory cases here in people who were infected
with the SCHU S4 strain who acquired infection
subsequently. So, natural infection is not -- does
not produce 100% i nmuni ty.

Next slide. (Visual aid provided.) The
i ncubation period is a few days to three weeks. The
mean i s about 4.5 days. Three days after aerosol
exposure, synptonms are relatively non-specific;
fever, chills, headache, backache, mal ai se and
asthenia, as with other coxiella-Ilike organi sns.

In contrast to coxiella burnetii, there is
a marked reaction at the portal of entry. There is
erythemn, edema and quite frequently an ulcer. It
may resenbl e an eschar, and that nmay be persistent.

In one case | saw, a man had been sick for
a nonth and the eschar was still there on his thigh.

There are six clinical types, but the vast mpjority
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are the ul cerogl andul ar.

Nurmber 6. (Visual aid provided.) Again,
culturing the organismis hazardous. There are
dozens of cases in the 1950's here at Fort Detrick
from people working on the organism The diagnosis
is usually done by serol ogy.

The aggl utinins appear within 10 to 14
days, and maximally in three to four weeks. The
m cro-agglutination test is done here in the Applied
Research Di vi si on.

Next one is Number 7. (Visual aid
provided.) Treatnent is with streptonycin.
Gentamcin is also effective. Tetracycline and
chl or anpheni col work if you give the drugs a little
bit longer. The untreated nortality is 5% unl ess
there is pulnonary involvenent, and then the
nortality is estinmated to be 20-30% Treated
nortality is 1 to 3%

Next slide. (Visual aid provided.)
Anti bi otic prophylaxis, the bactericidal antibiotics
are more effective. Five days of streptonycin
following a challenge is effective in protecting
agai nst infection, whereas five days of
chl oranmpheni col failed, or only worked in two out of

the five recipients.
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Aerosol challenge; tetracycline initiated
within 24 hours after a challenge. If you give 15
days of a gram a day the disease occurs in 20% of
the individuals afterwards. |If you give a gram a
day for 28 days, or if you increase the dose to two
granms a day, you get conplete protection.

As | mentioned, the bactericidal
anti biotics are considered to be nore effective,
al though the bacteriostatic antibiotics are
effective if the dose and duration are adequat e.

Number 9. (Visual aid provided.) Vaccine
hi story starts pretty nmuch with Dr. Foshay here in
this country. | don't know how to pronounce that
other nanme. | could guess at it. | put that on
there. This was nmentioned in Henry Ei gel sbach's
review. This was a Russian who worked on a kil
vacci ne back in 1931, so the Russians were
interested in this vaccine for a long tine, too.

The kill vaccine is probably ineffective in
preventing a clinical disease, although it does
modi fy the course of the infection. People get
better quicker, the tenperatures aren't as high and
the need for antibiotic therapy is dimnished.

Nunber 10. (Visual aid provided.) Since

the kill vaccines on review were not felt to be
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trenmendously effective, a |ive vacci ne was
specul ated as a -- postulated as a solution both
here at Ft. Detrick and in Russia.

The vacci ne was acquired during United
St at es/ USSR Medi cal Exchange M ssion in 1956 and
menbers of that Exchange M ssion included Dr. Karl
Meyer, along with Sabin, Debow, Snmadel and Enders
(sic), and they knew of the work in the tularem a
vacci ne and requested a sanple of it from Professor
O suflev, and they got an ampul e of the vaccine from
him and that is how we -- well, that is not
directly how we acquired it.

It had instructions for use, a |ot nunber
and expiration date, and a ot of it had been given
in that country. Dr. Eigel sbach received his sanple
from Cora Downs at the University of Kansas, who
recei ved her sanple from Karl Meyer

Nurmber 11. (Visual aid provided.) The
Sovi et vaccine initially was very safe. It was very
beni gn, you know, but it didn't protect against
chall enge with the Schu S4 strain which was the
virul ent test organismused at that tine here, and
Dr. Ei gel sbach increased the virul ence by serial
nouse passage.

There are two colony types, one blue and
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one gray, and the blue colony type is nore virulent
and nmore i mmunogenic, and that was selected as the
live vaccine strain. The decision was nade to go
ahead with the Soviet vaccine, Dr. Eigelsbach told
me, because the conversation with Col onel Tigertt.

They felt there was a | ot of concern at
that time about reversion to the wild type and they
felt that if this vaccine reverted to the wild type
t hey would get something that was less virulent, as
opposed to the polio vaccine which reverts to
sonet hing that causes di sease.

This is alittle out of place, but it was
initially produced at Ft. Detrick here, after which
it was made by the national drug conpany, Sw ftwater
of Pennsyl vani a, which becanme the Sal k Institute,
subsequent|ly.

It was interesting to me that within three
years of the tinme we got this vaccine fromthe
Russians that we were using it here. This was right
in the mddle of the cold war and the Berlin Wl
was going to go up, Hungary had been invaded, and it
still amazes me that we had so nuch faith in this
vacci ne.

Next slide, Nunmber 12. (Visual aid

provided.) This vaccine, after the virul ence was
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increased by Dr. Eigel sbach, was protective agai nst
aerosol and intradermal challenge of up to 20, 000
or gani sns.

The efficacy ranged from around 40%to up
to 95% It was not 100% It was a | ot better against
the | ower chall enge doses than against the higher
chal l enge doses. It did not appear that if you
i mmuni zed peopl e by aerosol that the imunity
agai nst chall enge by aerosol was inproved
significantly, so we continued to adm nister it
intradermal |y, as before.

When sonmebody is vaccinated, the correl ates
of protection are, nunber one, induration at the
site and, nunmber two, devel opnent of antibody, any

anti body above the background, non-specific binding.

| Mmunity is very long-lasting. Here at
USAMRI I D we don't give boosters routinely. The
i ndividual's antibody is checked and if there is any
anti body present it is not re-adm nistered.

Nunber 13. (Visual aid provided.) The
experience here at USAMRI I D was summarized in 1977
by Don Burke. | was surprised to find out he had a
life before Retrovirology. That was interesting to

me. Well, it is true, he conpared the vaccine
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experience from 1950 to 1959 with the Foshay
vacci ne, conpared to the follow ng decade with the
live vaccine strain.

The incidence of typhoidal tularem a
decreased with the |ive vaccine strain from5.7 to
0. 27 cases per thousand, the at risk enpl oyee years.

These were all civilians here, by the way. The

i nci dence of ul ceroglandul ar tul arem a renmai ns
stabl e because it doesn't -- it doesn't appear that
this vaccine is 100% effective under any

ci rcumst ances.

Nurmber 14. (Visual aid provided.) The

vaccine as it is currently utilized is |yophized.
It is adm nistered by scarification. It is a |ot
like -- it's a lot |like smallpox vaccine, .1 nl of

t he vaccine solution. The solution contains 2.4
tinmes ten to the eighth organisnms per nml.

It is scarified with a bifurcated needle
and there is normally a small area of induration,
perhaps with a tiny ulcer, and this is considered a
normal primary take, |ike small pox.

Conplications include | ocal pain, erythens,
i nduration in excess of what is considered to be the
primary take. Also, they can vesiculate, it can get

secondarily infected, the ulcer can enl arge.
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| psil ateral axillary adenopathy has been descri bed,
kind of like with the typhoid vaccine we used to
use.

Fever and headache is al so described, and
at one tinme it |looked like liver function tests were
el evated in response to that vaccine, but that does
not appear to be the case when conpared to pl acebo
controls.

Number 15. (Visual aid provided.) The
experience here at USAMID, the total vaccinees
nunbered nmore than 5,000 over the 31 years, in that
time span -- this was the NDBR 101 -- in addition to
t hat prepared at Ft. Detrick

The experience with this | aw was revi ewed
by Phil Pittman; 838 individuals, |ocal reactions
exceeding primary take were seen in 6.1% system c
reacts as a one and a half percent, and both | ocal
and system c reactions in one half percent. He
concl uded the vaccine was very safe fromthat
experience.

Last slide, Nunmber 16. (Visual aid
provided.) ©One |ot was conpared to placebo here at
USAM I D by Phil Pittman and he noted that
tenderness, pruritus and diarrhea were nore common

in the live vaccine strain group by statistical
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anal ysis -- excuse ne -- Lou Fries exam ned the
other two lots at Johns Hopkins and found sim | ar
findi ngs.

The m cro-agglutination ties the human
i mmune response to the geonetric nean (i naudible)
were not statistically different fromthe NDBR 101
product, and a product |icensure application for the
lots is being prepared. Bud Cole is responsible for
t hat at USAMDA, and he is working closely with other
peopl e, including a contractor.

That concl udes the presentation. Thank
you. Are there any comments or questions?

(Pause.)

Yes?

DR. JORDAN:. | have a general comment. It
seens to ne that as you devel op these vacci nes that
if you start with the nost effective adjuvant
(i naudi bl e), you m ght take a |l esson from
(i naudi bl e).

You have a situation where you want to give
(i naudi bl e) protection against potentially
(i naudi ble). You m ght consider that possibility,
whi ch means you have got to do sone nore work
(i naudi bl e) .

GENERAL RUSSELL: Was a |icense i ssued for
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the first national drug product? Was that a
i censed vacci ne? (Ilnaudible.)

COLONEL BYRNE: By the way, there is a
hand-out for those who want them out on the desk.

DR. ENGLEY: Let ne be a picky, picky

m crobi ologist. You listed the organismas being a

fastidi ous highly aerobic organism Actually, we
published it here in 1949, the fact that it only
takes (inaudible). Now, that is not very
fastidious. | think on ten to the tenth mcro-
organi sm (i naudi bl e).

COLONEL BYRNE: | appreciate that.

DR. ASCHER: In the next nonth, or so
vaccine policy on Q Fever will be listed where to

date the devel opment has been in the area of

bi ol ogi cal defense, but nost of us would agree that

the real threat is the natural exposure in certain

envi ronnent s.

So, it will be interesting to see how t hat

pl ays out as we deci de how nonies that are

conpartnental i zed which can or can't be used for
pur pose for a product like this, which is a very
wel | devel oped product, a very effective program
with a very well recognized threat in nature, but

not as nuch as a biological warfare threat.
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So, every conbination is present in our
matri x of things to think about.

COLONEL BYRNE: | think soldiers pick it up
anywhere they go. W saw at |east four cases in the
Persian Gul f.

MALE VO CE: Thank you.

MALE VO CE: Sure.

DR. KULLER: Col onel Hoover wi || tal k about
brucel | osi s.

COLONEL HOOVER: Thank you. Could | have
the first slide, please? (Visual aid provided.) 1In
contrast to the previous speakers, the Brucella
Programis relatively new W began this program
about two years ago and we very soon realized that
fielding an i munol ogi c defense agai nst brucella
woul d pose sone interesting scientific challenges.

VWhat | would like to do today is not only
gi ve you the goals of the program and the strategies
we have devised to reach those goals, but also to
provide you with some conceptual framework that we
base the program on

Next slide, please. (Visual aid provided.)

We operate under Science and Technol ogy Objective
4-B, which is to devel op nedi cal counter neasures

agai nst the biological threat of brucella species.
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Specifically, by FY '99 we are charged with
transitioning to devel opnent a vaccine that wll
protect any percent of inmunized personnel agai nst
an aerosol challenge of any species of brucella and
wi Il induce m nimumreactogenicity in soldiers when
i mmuni zed; by Fy '96 to denonstrate the feasibility
of produci ng a vacci ne agai nst brucellosis using one
speci es as a nodel approach; and during the FY's
from'94 to '99 to investigate new bi otechnol ogy
met hods for counter measures against all three
species of the genus brucella, and that is the three
cl assi ¢ pat hogens.

Next slide, please. (Visual aid provided.)

These are the brucella species for those who don't
remenmber. Those in yellow are the organi snms that
cause disease in man and they are listed in
appr oxi mat e descendi ng order of virul ence.

B. nelitensis which classically affects
sheep and goats is the nost virulent. B. canis
which is a naturally rough strain infects dogs, but
causes disease in humans pretty much
i ndi sti ngui shable fromthat caused by brucella
abortus. The last two nmenbers, B. ovis and B.
neotomae are not known to cause di sease in people.

Typically, brucella is a zoonosis and is not a
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pri mary pathogen of man.
Next slide, please. (Visual aid provided.)
Man, therefore, acquires in nature the disease by
exposure to animal products. It is an occupationa
di sease of abattoir workers and herdsnen.

Wor | dwi de, a very inportant node of
acquisition is the ingestion of unpasteurized dairy
products. That is particularly goat cheese in
Mexi co, South America and throughout the
Medi t erranean Basin, but, really, the disease is
found wherever | arge animals are | ocated.

I nterestingly, recent reports suggested
that canping in a contam nated environnment, that is,
t he Kuwaitee Desert, was associated with acquisition
of disease even in individuals who did not give a
good ingestion history, or history of exposure to
ani mal s.

Laboratory workers are at very high ri sk,
and out breaks of a nunber of individuals in
| aborat ori es have occurred sinply when a plate was
opened and streaked on the open bench top w thout
use of bio containnment.

These natural routes of infection indicate
t hat infection, then, can occur by either ingestion,

direct inoculation, or by inhalation. One would

CAPI TAL HI LL REPORTI NG, | NC.
(202) 466- 9500



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

420

expect in a bio warfare scenario that soldiers would
be exposed to all three routes of infection.

Next slide, please. (Visual aid provided.)

The disease is actually a fairly non-specific
febrile illness. 95% of individuals have fever, and
that is the nost characteristic sign. Fromthat,
myal gi as, weakness and chills are described.

Lassi tude and neuro-psychiatric synptons
received a great deal of attention in earlier
reports, but have received less attention recently.

Actually, only a mnority devel oped | ocalized
di sease.

Bone and joint disease occurs in about 30%

This is usually non-destructive, although a |arge
joint, particularly hip and vertebral disease, can
be destructive.

About 20% of patients have respiratory
conplaints, nostly cough. 1In spite of that, chest
x-ray is usually normal and this is true no matter
what the route of the infection. COccasionally,
there is GU di sease, hepatitis, or central nervous
system di sease. Fatalities are rare, usually
from endocarditis and treatnment of this endocarditis
from brucella requires valve replacenent, as well as

antibiotics. Central nervous systeminfection also
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occasionally has resulted in fatality.
Next slide, please. (Visual aid provided.)

Di agnosi s, al though a nunber of ELISA's and ot her
di agnosti c approaches have been worked on and are
bei ng very actively pursued both within the mlitary
and wi thout, the standard still remains a tube
agglutination test and culture of both either nmarrow
or blood, or infected tissue, but marrow culture
appears to be better than bl ood.

In the range of positive cultures in
infected individuals, ranges from about 10%to 100%
partly depends on the skill of the |aboratory and
the length of tinme that the cultures are held. A
culture usually has to be held for up to two nonths
bef ore you can discard it as truly negative.

Next slide, please. (Visual aid provided.)

Treatnment in general is pretty straight forward.
Doxycycline and rifanmpin is the current recomended
regimen. There are sonme alternative drugs that are
avail abl e, as well.

I nterestingly, the Soviets reported a
coupl e of years ago the devel opnment of a nulti drug-
resistant strain to at | east streptonycin,
tetracycline and a few others. So, in a bio warfare

scenario we woul d have to contend with the potentia
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for a drug resistant organism
Next slide, please. (Visual aid provided.)
Pat hogenesis of brucella is probably simlar to a
nunber of the other organisnms we have heard about.
It is a facultative intracellular parasite in a
macr ophages. It enters phagocytic cells at the
portal of entry.

The best evidence for this is Mcell
penetration in the small intestine. It is then
carried to the regional |ynphoid tissue and then to
the rest of the reticular endothelial system
Control of replication is primarily nmediated by T
cells and in nmurine nodels, primarily, macrophages
can be shown to be activated for non-specific
m crobicidal activity.

Anti-gamma, interferon, anti-TNF reduced
resistance to infection, but do not result in a
fatality, and both CD4 and CD8 positive T cells may
play a role in infection. The cellular immunol ogy
of brucella infection has really not been well
elucidated with nodern techni ques.

Next slide, please. (Visual aid provided.)

Al t hough we are interested in an aerosol route of
infection, primarily, the standard nurine nodel of

brucella that is available in the literature i s one
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that uses interparenteral or intravenous
i nocul ati on.

By this route, a chronic infection of the
liver ensues, then the spleen is also rapidly
infected. This gradually declines over a period of
12 to 16 weeks and the m ce eventually becone
sterile. Mce are not killed and do not | ook il
when infected with brucella, so there is no | ethal
nodel .

Gui nea pigs have al so been used and in very
hi gh doses one can induce lethality, but, in
general, the nodels are not lethal. Therefore,
successful interventions, that is, vaccines or other
treatments, are nmeasure by a reduction in the nunber
of spleen colony formng units at the peak, and that
is usually about two weeks after inocul ation.

Unfortunately, if you go and | ook out at
six to eight weeks, usually a vaccinated animal wll
have a very simlar nunber of organisms, as conpared
to an unvacci nated animal. So, there is a transient
reduction in the peak spleen colony-form ng units.

Next slide, please. (Visual aid provided.)

There are several |arge ani mal vaccines that are
avail able. Again, this is primarily a zoonosis, a

big problemin ani mal husbandry. These vaccines are
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desi gned to protect against abortion and secondarily
t hey protect against genitourinary disease.

There are sone killed whole cell H-38. B
melitensis based vaccine was in use, but has been
| argely superseded by either strain 19, which is an
attenuat ed brucella abortus strain, or REV 1, which
is an attenuated B. nelitensis strain.

An interesting strain that is currently
under devel opnent is a strain called RB-51 devel oped
by Gerhardt Shurig and others at Virginia Polytech.

This is a rifanmpin resistant organismand it is
rough.

It is very poorly infectious in animal
nodel s, but those give heterol ogous cross
protection. This unfortunately would not be very
useful for us because it is rifanpin resistant and
rifanpin is one of the major antibiotics that we use
to treat brucella.

In fact, it is likely that it is not just
t he roughness of this organism but probably its
rifanpin resistance that is also related to the
attenuation. Both strain 19 and REV 1 have either
been tried in people and have caused synptomatic
bacterem a and, as a matter of fact, veterinarians

who adm ni ster these agents occasionally devel op
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synptomati ¢ di sease.
Next slide, please. (Visual aid provided.)
There have been a couple of human vacci ne attenpts.
The French devel oped a preparation. In the 60's
t here was a phenol insoluble derivative of
del i pi dated bacteria. 1t has caused |ocal reactions
up to ten centinmeters of erythema and induration in
about 85% of recipients. It was immnogenic, as
measured by anti body responses and by skin tests to
brucel I'i n.
Its efficacy is unknown formally, although
anecdotally the devel oper has indicated that
i ndi viduals, |aboratory workers vaccinated with this
strain, or with this preparation, had reduced
nunmbers of infections. This has not been | ooked at
inaclinical trial.
Next slide, please. (Visual aid provided.)
Sovi ets al so devel oped a |ive vacci ne which was
based on a sel ected brucella abortus strain 19.
This was adm ni stered not really subcu, but by
scarification. It costs about two to four
centinmeters of erythemn and 47% of the vacci nees
which |l asted five to six days, or nore.
A very small nunmber had systemc

conplaints, but there was no system c true illness
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observed by physicians over a period of six weeks.
Of 161 individuals who were followed with serial

bl ood cultures, only one devel oped a positive bl ood
culture in this group.

This was actually an i munol ogi ¢ reactions,
and that is not well-defined, actually, fromthe
literature and were maintained at about 60% for two
to three years with this vacci ne.

Now, this was adm nistered to a couple
hundred t housand people in an open basis and the
infection rate was a half a percent in those
receiving the vaccine versus 12.3% i n unvacci nat ed
i ndi vidual s, and the comment was made that during
about six to nine nonths foll ow ng vaccination the
di sease in those who did beconme infected was m | der.

| think the interesting aspect of this
vaccine is that it suggests that a live attenuated -
- to sone extent, attenuated -- vaccine nay actually
have sone prom se in terns of reducing clinica
di sease.

Next slide, please. (Visual aid provided.)

Now, with that background, we would like to refocus
t he vaccine goals. W would |ike to protect agai nst
an aerosol challenge with m ninml side effects.

An i muni zati on schedul e shoul d use a snml
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nunmber of doses at close intervals and there are
really -- | think we have an ultinmate goal and an
interimagoal. The ultinmate goal is to produce a
| ong-lasting sterile inmunity against a high dose
challenge. This may require a |live vaccine, or
alternatively a live vector vaccine with expression
of , quote, unquote, "relevant antigens"” in a vector
such as sal nonel | a.

As an interim however, we my be able to
i ncrease the infectious dose 50 -- or, reduce
synptonms with a subcellular vaccine. AlIl the data
from nouse studies indicate that the -- the -- in
the first place, LPS is an inmuno-dom nant antigen
and all the protection that can be transferred by
serumis based on anti-LPS anti body.

Next slide, please. (Visual aid provided.)
We will -- our primary concern is to devel op nodel s
that were appropriate for this devel opnent of these
vaccines. W need themto screen potentially
attenuating nmutants to characterize the efficacy of
anti body search for target antigens and establish
correl ates of protection.

This would be inportant since we will not
be able to do a challenge study. We will need a

sui tabl e ani mal nodel that should m mc the expected
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respiratory challenge route, and we will need to
characterize the i nmune response both to natural
infection in that nodel and al so characterize the

i mmune response to candi date vacci nes so that we can
have sone correl ates of protection that m ght be
useful in either primate, or in inmunized human
situations, and we al so, of course, need to provide
a nmechanismto screen candi date vaccines for
toxicity and efficacy.

Next slide, please. (Visual aid provided.)

| thought | would just nmention one adm nistrative
issue. We don't have a BL-3 facility at WRAIR, so
we have established an MOU with the AFIP in the
di vi sion of m crobiol ogy, and the program at WRAIR
is primarily in the Departnment of Bacteri al
Di seases.

We al so have established coll aborations
with three contractors taking advantage of the
expertise in the veterinary comunity, and these
i ndi vi dual s shoul d be perform ng various --
particularly screening aspects of the program

Next slide, please. (Visual aid provided.)

The study was divided into several tasks and these
are the -- these are the studies that we actually

have ongoing at the present. | wll show you a
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little bit of data at the end to show you what
progress we nade.

First, we are using human i nmune sero to
screen brucella lysates and DNA libraries to
identify immno-dom nant proteins that m ght be
vacci ne candi dates. We are maki ng del eti onal
mutants in brucella both as functional tools to
understand the path of the intercellular

pat hogenesi s and al so to devel op vacci ne candi dat es.

Screening for brucella antigens stinulate
proliferation of |ynmphocytes frominfected mce and
were -- and we are getting ready to i nmunize m ce
with these antigens using vaccinia virus as a |live
vector. This is actually being done by the
contractors, not by us. W are also devel oping
potentially attenuating auxotrophic nmutants and |
will show you sone data on that a little |ater

Next slide, please. (Visual aid provided.)

Interestingly, we are trying to identify bacteri al
genes that are selectively activated during
resi dence and host cells. |If we can identify these,
we may be able to knock them out and use the -- use
the deleted nutant as an attenuated organism or

express these genes in a live vector.
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Looki ng at nmechani snms of entry of brucella
into human nonocytes while we are using this as a
screeni ng mechani sm for attenuated vacci nes, or

anti body, now we are exam ning the role of antibody

and conplinent in both direct killing opsonization
and intracellular killing of smpoth and rough
strains.

Next slide, please. (Visual aid provided.)
We are establishing nurine nodels, as | nentioned.
We are exam ning the effect of the antibiotic
treatment on protective inmmunity and we are
i nvestigating the effects of immuno-nodul ating
agents on the course of infection and host defenses.
This woul d be an i mmuno-prophyl axis, or
i mmunot her apeuti ¢ approach which is a relatively --
we expect to be a m nor conponent of the program
Next slide, please. (Visual aid provided.)
We have purified LPS from brucella inmunized mce
with it alone, or with adjuvants, and I will show
you sone data, and we are characterizing host imune
responses during the course of inmmunization, and we
are exam ni ng host defense nechani snms during
infection with either the live attenuated strains,
or chall enge infection.

Next slide, please. (Visual aid provided.)
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We have done sonme work with highly purified B.
melitensis LPS. As it turns out, the brucella LPS
is alot tougher to purify than bacterial LPS. W
found that this highly purified LPS is i mmunogenic
by its subcutaneous route in mce. It gives us
about 4,000 O.D. units after a boost and is al so
i mmunogenic in rabbits. That is not new. That is
wel | -described in the literature.

Interesting, N. neningitidis outer nenbrane
protein, which enhances responses of
pol ysacchari des, al so enhances |1gG anti body
secreting cells, as determ ned by an LA spot (sic)
techni que and al so peripheral serum anti body
response.

We have been interested in | ooking at
i ntranasal immunization. W are clearly concerned
about a nucosal route of infection and we thought it
woul d be interesting to see whether intranasal
i mmuni zation, either with LPS alone, or with the LPS
out er nmenbrane and neningitidis outer menbrane
protein conjugate woul d be effective.

We found that LPS al one induced I1gM and |IgA
anti body-secreting cell response, but little
anti body in the lung | avage fluid, but these

responses were markedly boosted by the outer
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menbrane protein. | will show you that on the next
slide.

Next slide, please. (Visual aid provided.)

Qoh, | amsorry, | don't think this shows up well.
This is their control nmouse. These are mce

i muni zed with two different doses of LPS and these
are mce immuni zed with LPS with a high dose and | ow
dose of LPS with ten mcrogranms of N. nmeningitidis
outer menbrane protein.

This is a one intranasal -- one dose
intranasally. The mce are sacrificed at ten days
and lungs are | avaged and anti body is detected by
ELI SA against purified LPS. So, you can see we get
a very nice boost with N. nmeningitidis outer
menbrane protein as an adjuvant.

We think -- this is one of the areas we are
clearly planning to pursue as a potential route of
enhanci ng nmucosal inmunity.

Next slide, please. (Visual aid provided.)

We have al so devel oped a nutant -- del eti onal
mutant --in the purine pathway. This is a 278-base
pair deletion in the purE gene, which is very early
in the purine synthesis pathway. The B. nelitensis
with this defect infects, but does not replicate in

human nonocytes, and I will just show you a slide
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next on that.

Next slide, please. (Visual aid provided.)
This is a slide of human nonocytes one week ol d,
infected with either the wild type 16M strain of B.
melitensis, or with the purE nutant, and here is
anot her purE nutant down here where you don't have
all the time points.

You can see that the wild -- and the
macr ophages are viced and col ony-form ng units per
culture are determ ned by serial dilution and
plating at various tinme periods. You can see that
the 16Mreplicates over a period of a couple days in
monocyt es, whereas the purE nmutant decli nes.

There is a couple of interesting points
here. One is that it is not killed right away. It
does -- in this study it persisted for five days,
and that was repeated on a couple of occasions. So,
it may be that a nutant of this type will persist
| ong enough to generate an appropriate inmune
response, but hopefully will not be virulent enough
to cause di sease.

Next slide, please. (Visual aid provided.)

| would just like to point out that Dr.
Bhatt acharj ee, Van de Verg and Warren were princi pal

pl ayers in the devel opnment in | ooking at the
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anti body responses in intranasal challenge. Dr.
Huo- Shu Houng and Warren were the principal -- the
princi pal devel opers of the purE nutant.

Next slide, please. (Visual aid provided.)

Where are we going to go fromhere? WII, we need
to establish our standard nurine nodel, which is the
| P infection route.

We need to devel op a nmurine intranasal
chal | enge nmodel to mmc the expected route and then
we will -- we will take the prelimnary data we have
so far and we will test protective efficacy of subcu
and intranasal imrunization in these -- particularly
in the intranasal chall enge nodel -- and then we
w |l determ ne attenuation and protective efficacy
of the purine nutant.

We are also collaborating wth individuals
at the USDA to test the purE nutant in goats,
because they are interested in this approach as a
vacci ne agai nst brucellosis in animals. Thank you.

DR. ENGLEY: There is evidence there is a
relati onship between the antigens of tularensis and
brucel | a.

COLONEL HOOVER: Ri ght.

DR. ENGLEY: Have you checked to see how

much anti body results from i nmuni zati on of one or
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the other through crossing and also skin testing
for hypersensitivity?

COLONEL HOOVER: As a diagnostic -- as a
di agnosti c nmeasure?

DR. ENGLEY: Well, | was speaking about
sone of your personnel who m ght get tularem a, then

get brucella vacci ne.

COLONEL HOOVER: Well, it is true there is
some -- it is true there is some cross reactivity
and this appears to be relatively mnor -- serologic
cross reactivity -- but it can be a problem

actually, in diagnostic tests.

You have to exclude the possibility of
tularema in individuals who have a positive
brucell a (i naudible).

DR. ENGLEY: But, you don't routinely check
to see how much anti body you get against tul arensis
when you give it to soneone?

COLONEL HOOVER: We have not done that. |
mean, we have not adm nistered this to people at
this point. W are only in mce and we haven't
| ooked for that. That is an interesting idea,

t hough. It would be worth doing.
DR. ENGLEY: Because that would bring up

Dr. Jordan's question about putting vaccines
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t oget her.

COLONEL HOOVER:  Um hum

DR. KULLER: How nmuch work is there going
on in this area in other places? In other words,
this has sone public health significance, in
general. Is there a lot of work going on in vaccine
devel opnent outside of this program or is this
uni que?

COLONEL HOOVER: There is very little in
ternms of human devel opment. There is very little.
The Canadi ans actually do have a very small brucella
research effort with -- but, again, they are nostly
at this point |looking at testing in ani mal nodels.

But, nmost of the work that is being done is
bei ng done under the auspices of agricultural
departnments, because this is a big zoonotic problem
that the RB-51 vaccination is an offshoot of that.

There are somewhat different goals with
the -- and problenms -- with the ani mal vaccines
conpared to human vaccines. The big problemin
ani mal vaccines is that the standard aggl utination
tests neasures anti-LPS anti body and, so, the
current vaccines are about 80% effective in
preventing di sease in ani nmals.

But, the agricultural folks would like to
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have a vaccine that does not induce anti-LPS
anti body and that is the push for RB-51, because
then they can use their screening test to decide
what animals are infected and which have just been
vacci nat ed.

We woul d anticipate, actually, that if the
-- that if we can devel op good attenuated nutants we
m ght be able to conbi ne those, and we are worKking
on that, as well, with -- either put theminto rough
strains or knock out genes in the LPS biosynthetic
pat hway and use a double deletion nutant which m ght
have efficacy both in human -- for human use and for
ani ml husbandri es.

DR. KULLER: So, is there sone attenpt to
see whet her the vaccine programthat you are
devel opi ng woul d have sone inpact on the -- in the
agricultural community? | mean, is that the --

COLONEL HOOVER: We have -- we have three
of our collaborate -- all three of our
col | aborators, in fact, are fromthe University of -
- are contractors. One is fromD.P.I., Dr. Shurick
(sic), who developed the RB-51, Dr. Splitter (sic)
at Wsconsin and Dr. Rupe (sic) at L.S. U

They were all in veterinary schools and,

so -- and the USDA is very interested in their -- as
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a matter of fact, | think they inocul ated the goats
today to test to see whether purine nutant will be
attenuated in their animals.

So, yes, there is a lot of interest, but --
and, interestingly, the budget for brucellosis
vaccine research in this country has been goi ng down
because the Brucell osis Eradication Program has been
pretty successful, particularly for abortus.

DR. KULLER: Thank you.

DR. BENENSON: Under therapy, you did not

give tetracyclines to children, but you gave it to

pregnant wonen. Isn't that contradictory?
COLONEL HOOVER: Well, I think the problem
is the -- and, you know, the alternative,

trimethoprimsul pha is ciprofloxacin rifanpin. You
can't use rifanpin alone, but trimethoprimsul pha
and ci profloxacin probably woul d not be ideal drugs

in preghant --

DR. BENENSON: I think four weeks
(i naudi bl e).
COLONEL HOOVER: | don't think there are --

| think there are problens, but I don't think there
are great alternatives in pregnant wonen, frankly.
DR. ASCHER: There are about half a dozen

cases a year in California fromsoft Mexican cheese,
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and the | ast one had a lab infection and
(i naudi bl e).

COLONEL HOOVER: It really -- it is in a
coment in 1977 that said this was the nost
infectious threat to | aboratory personnel, and that
appears to be true.

DR. KULLER: Col onel Taylor is going to
tal k about chol era.

COLONEL TAYLOR: May | have the first
slide, please?

(Pause.)

There are three main reasons that we are
interested in devel oping chol era vaccine from an
i nfectious di sease standpoint. One was the inpact
of E tech diarrhea that we had seen in travelers
over now many years, and also in the mlitary.

The data com ng back fromthe Navy Forward
Laboratory fromthe Persian Gulf War definitely
indicated that E tech was one of our nost inportant
causes of illness out there.

Al so inmportant is the introduction of
epidemic 01 cholera into Latin Anmerica. This
happened begi nning in January of 1991, and since
that tinme there have been over a mllion cases with

nearly 10,000 deaths throughout Latin Anmerica, going
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from Mexico all the way down to Chile. This is
introduction after a hundred year absence of cholera
and, so, definitely is one of the inportant energing
infections in Latin Anerica.

Finally, the emergence of vibrio cholera
0139. This is a new 901 sero-type that has energed
as an inportant cause of epidemics in India, in
Bangl adesh, as well as other regions outside of that
area. There have been out breaks now in, | think,
half a dozen, or so countries in that area. Ri ght
now, from our standpoint in Thailand where we have a
| aboratory, we see 0139 in about 40% of all the
chol era cases now. So, these are the
i nportant reasons why we are studying chol era
vacci nes and also inter-toxigenic E. coli, and we
really got into the business of studying cholera
vacci ne because of the cross protection that was
seen with the whole cell B subunit chol era vaccine
i n Bangl adesh.

Now, just a rem nder, vibrio cholera has
two biotypes and two serotypes, as well as the El
Tor and cl assical biotype and the |Inaba and Ogawa
serotypes and, so, there are four conbinations there
t hat you coul d have.

0139 has a lot of simlarities with the E
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Tor biotype, but there also seens to be sone
exogenous DNA that naekes it a 901, as well. So --
and it al so has other properties, such as
encapsul i zati on which
is -- makes it simlar to the 901's.

Then, in ternms of pathogenesis, what is
i nportant to remenber is that the toxin that causes
secretory diarrhea is cholera toxin with vibrio
chol erae, and there is a highly related toxin, heat
| abil e toxin, of enterotoxigenic E. coli which
causes secretory diarrhea with that organi sm

So, that is the underlying simlarity which
allows for the cross protection between chol era
vacci nes whi ch produce an anti-toxic imunity in
E. coli.

These toxins have this A and B structured
subunit type, and the B subunit is a large sort of a
circul ar shaped pentaneric structure which causes
attachnment. It is very immunogenic, and the A
subunit is the active unit which actually activates
t he secretory process through an enzymatic reaction.

Now, these are the vaccines that are
avail able for cholera. O course, the killed whole
cell vaccine is the one that is licensed in the

United States. This requires two doses a week
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apart, with boosters, and is quite reactogenic and
is poorly inmunogenic and only gives about a 50%
protection, which is short lived.

So, that is the vaccine that is on the
books that we are trying to inprove on. The killed
whol e cell plus B subunit vaccine is an oral two or
three dose vaccine. W know that it is very safe.

It has been used extensively in --
extensively evaluated, | would say, in a trial in
Bangl adesh that began in the md-80's. It was shown
to give short term protection over the first year of
around 75 -- 70% protection, and over the years
about 50% protection and, of course, this is an
endem ¢ popul ation there. This vaccine is avail able
at least in the Scandi navian countries.

Anot her vacci ne under evaluation now is the
live attenuated vibrio cholera strain, CVvD 103
mercury resistant. This is a single oral dose. It
has been extensively tested for safety. It is very
safe and gave a 70 to 100% protection in the
chal l enge nodel at the University of Maryl and.

The vaccine is licensed in some countries
in Europe where it is nade by the Swi ss Serum and
Vaccine Institute and is right now under field

efficacy evaluation in |Indonesia.
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The strain that we have been evaluating is
anot her live attenuated strain which is called Peru-

14. This is, again, a single oral dose vaccine

which is safe and produces high | evel -- perhaps not
100% -- protection in the challenge nodel and it is
under goi ng conti nued Phase | and Phase Il testing in

a product type preparation.

Finally, another vaccine which we have
| ooked into is this polysaccharide, conjugated to
CTB, the cholera toxin B subunit. So, thisis a --
the de-1ipidized cell wall polysaccharide from
vibrio chol era conjugated to CTB.

So, this is a conjugate type vaccine. It
was devel oped by John Robins at the NIH in his
group. It is a single dose |IMvaccine, produces
some mld |ocal reactions, but |ike other
pol ysacchari de conjugate vaccines it is quite safe
and well-tolerated. W don't know whether this
vaccine is going to be protective, but it is
certainly immunogeni c, producing a nice inmune
response, and it is undergoing further eval uation
for safety and i mmunogenicity.

Now, the four vaccines that we have been
working with nost closely at Walter Reed and here at

USAMRI | D are these vaccines; the inactivated whol e
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cell plus B subunit vaccines, and these are made by
SBL Vaccines which is a -- the newly fornmed conpany
t hat came out of the Swedish bacteri ol ogical
| abor at ory.

This is a vaccine that's indication is
for -- the cholera vaccine part of it is for 01
cholera and it contains a m xture of El Tor and
classical strains, plus a mlligramof the B
subunit. Again, it is an oral, two-dose vacci ne,

and we will talk nmore about it. It is testing now.

They have al so been able to take E. coli
cells, preserve the colonization factors fromthese
-- fromthe inter-toxigenic strains, and we are now
eval uating that as a vacci ne purely against inter-
toxigenic E. coli, and we are doing the safety
studi es now.

Then, in addition to the Peru-14 strain,
which is this attenuated 01 cholera EIl Tor strain
that we are |l ooking at, we are also evaluating an
0139 vaccine. Since the 01 EIl Tor strain is very
simlar genetically, we were able to use the sane
sort of genetic manipul ations to make an attenuated
0139 vacci ne.

These have been eval uated at doses of
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around ten to the eighth organisms and I will show
you nore about the safety and i nmunogenicity and
protective data |l ater. Again, these are oral,

si ngl e-dose vacci nes.

Now, we started out with the whole cell B
subunit vaccine as a result of the Persian Gulf War
and, so, we have the npbst experience with this
vacci ne, and since 1991 we have done an extensive
safety and i mmunogenicity testing here in the United
States and also in Latin America.

We have done several studies. They are in
the mddle here. 1Is there a pointer?

(Pause.)

-- where we have tried to evaluate these
vaccines for -- as vaccines for inter-toxigenic E.
coli. This is a study we did in collaboration with
Dr. DuPont's group down in the University of Texas
to | ook at students going to Mexico, and we al so
vacci nated the crew of the U S.S. Saratoga to see
whet her we could dimnish the amount of diarrhea
t hat they had on port call.

Unfortunately, both these studies did not
give us a definite answer, and | think that now t hat
we have an E tech version of that vaccine we will go

on and test that one in further studies, rather than
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continue our work with the cholera vaccine as an E
tech vacci ne.

Ri ght now, we have just conpleted our pil ot
studies for field efficacy studies in Peru and began
in January a study in Peruvian mlitary recruits.
Approxi mately a thousand in the group were
antici pated, and we ended up with about 700 in each
group, and also beginning a little bit earlier than
that, last fall, last October, we began a | arge
field efficacy study in South Lim with about 10, 000
people in each cell

So, we are well along the way to devel opi ng
the protective efficacy data of this vaccine. Now,
| should back up just a m nute and say, "Why are we
testing this vaccine that has already been tested
and eval uated i n Bangl adesh so thoroughly?"

The reason is several reasons. One is that
this vaccine is slightly different inits
formulation. It uses a reconbinant B subunit rather
than a purified B subunit that was used in the
original one. So, this is -- this reconbi nant
technol ogy has allowed the vaccine to be nade in a
relatively inexpensive way and making it a viable
product for both, to develop in a devel oping world.

The ot her aspects are the idea of whether
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or not this vaccine will work in Latin Anerica.
There are several things that, at |east
theoretically, work against this vaccine. You know,
t hese were observations nmade in the Bangl adesh
trial, and one was that the vaccine did not work as
wel | against El Tor biotype strains of vibrio

chol era conpared to classical and, of course, all of
the disease that we are seeing in Latin America is
with EIl Tor 01's and, so, that m ght nake it |ess
effective, or not effective at all.

That popul ation in Latin America obviously
is naive immunologically, or, at least it was when
chol era was introduced back in 1991 and, so, the
vacci ne may not work as well in that population. O
course, that is very gernmane to us, who woul d be
vacci nating non-i nmune North Anericans.

There were a nunber of other factors which
suggested the vaccine really needed to be eval uated
conpletely over again in the Latin American sort of
setting, so that is why we went through all of this
and why we are doing the field efficacy studies over
agai n.

The other major difference between our
studies and the original studies is that we are

using a shorter, abbreviated, you know, reginen for
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i mmuni zation. In the original trial, they used
t hree doses spread over -- that were six weeks
apart, so it took 12 weeks to immuni ze soneone.

We are using two doses, two weeks apart
with a booster given after the first year to try and
give relatively quick imunity at the beginning and
t hen boostering themto provide |onger term
i munity, because the study in Bangl adesh showed
that there was a definite waning of immunity after
the first year. So, a nunber of differences which
could be inportant, | think, in ternms of the w der
acceptability and di ssem nation of this vaccine.

Now, we have sone encouragi ng news about
this Peruvian mlitary study. W broke the code
after the recruits finished their recruit period and
after the cholera season finished just this |ast
nont h, and we had 16 eval uabl e cases of vibrio
cholera in people that had received two doses and
t hat occurred two weeks or nore after the
i mmuni zation series, and found that only two of
t hose cases occurred in the vacci nees and 14 of them
occurred in the placebo recipients.

So, that is about an 85% efficacy and shows
us that this product definitely can work in this

setting of Latin Anerica where at |east giving short
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termprotection in adults there against the EIl Tor
di sease.

| m ght also nmention that all of these
peopl e who had chol era had the -- were O bl ood type,
which is a blood type that has been associated nore
with the -- with a severe cholera illness and |ess
efficacy in other studies.

So, | think that harbors well for our next
study and in addition to the mlitary studies which
are in -- which are nowin full -- we are about a
year over this study and, so, we wll continue it
for another year to | ook at two years of efficacy
data. Another study probably will be starting this
year in South Peru in the town of Arequipa, and this
is going to be a Pawho, WH-O, sponsored trial.

Now, the one problemthat occurs with the
CvD 103 strain, which is an excellent vaccine, but
in terns of its safety and i nmunogenicity, but it
does give slightly different rates of protection
agai nst the classical versus the EIl Tor strains.

CVD 103 is a classical strain and gives higher
protection rates against the classical strains than
it does against the EI Tor strains.

Now, these are sone of our data on Peru-14

which is an EIl Tor strain and, although the nunbers
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are quite small here -- and these are studies that
are done in, you know, closed ward type settings --
but, this is the -- anbng vacci nees who were given

t he vaccine a nonth -- or, two nonths, | amsorry --
bef ore we had one breakthrough, and this was a
relatively mld disease and we had five of five
controls cone down with cholera. So, that is about
an 80% protective efficacy. Now, with the
Bengal strain, the results actually are quite
simlar in that we had one breakthrough out of seven
vacci nees, and that was quite a mld illness, so it
changed the severity of illness, and we had five of
six controls develop diarrhea, and that was quite
severe, about 3.6 liters of purge over a week's
period of tine fromthese people.

The other thing that the vaccine did in
terms of nodul ating this one breakthrough case that
we had was that it changed the incubation period
from about a day to around four days. So, it
prolonged it. So
that -- this is work that we have just conpleted
here at USAMRIID on the closed ward here.

So, this vaccine -- both of these vaccines
-- look like they are going to be good candi dates

for future trials, and the next step that we woul d
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like to do is try and make a bival ent vacci ne by
conbi ning these two into one oral formulation.

Now, the vaccines that give the best
antitoxin immunity are not the vaccines that give
you the best vibriocidal antibodies. These live
attenuated strains, they have unquestionably given
much hi gher vibriocidal tider than the whole cell B
subunit vaccine. So, they produce terrific

bactericidal antibodies in the serumwhich are quite

protective. The whol e cell B subunit vacci ne,
because of that slug of a mlligramof B subunit,
produces a nmuch better -- a nuch higher antitoxin

response, and this really is not projected well here
by this (indicating), but, really to |l ook at the
af fect of preventing cholera toxin disease by
aerosolization, the whole cell B subunit vaccine
woul d be the preferred vacci ne.

So, this is just sone experinentation that
was done in animals by the Departnment of Enteric
I nfections at WRAIR, Larry Hale and his group, in
col l aboration with the Departnent of Pathol ogy who
did sonme of the pathol ogy.

So, they are taking that whole cell B
subunit vaccine and trying to determ ne what is a

nmouse dose here, and giving a reginen on day 0, day
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14 and day 28, and then com ng back on day 56 and
chal l enging intranasally with the chol era toxin.

These are the results of two experinents,
so these black lines (indicating) are the vacci nees,
the mce that received the vaccine, three doses, and
the open circles and squares there (indicating) are
t he respective control group for theirs. So -- and
this is the percent survival of mce.

So, there was about a 70% survival in the
vacci nated m ce, conpared to about 35% in the un-
vacci nated group. So, there is about a 50%
protective ratio there, 50% protective efficacy.

So, the vaccine does offer sone hope as a
control of inhalation cholera toxin and |I think that
we can work with this experinmental nodel, this sort
of mouse/lung challenge to see how we can i nprove
t he i mmunogenicity of this vaccine and try and work
out sonme of the paraneters.

I f you | ook at survival here, the 19G
antitoxin titers were definitely higher here in the
m ce that survived than the ones that didn't. So,
there is a correlation both with 1gG and with IgA in
surviving with this.

Ckay, that is all | have to say. Thank

you.
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MALE VO CE: |s there any cross protection
bet ween (i naudi ble) and Peru (inaudible)?

COLONEL HOOVER: | don't think so. W have
not done the cross chall enge specifically, so we
don't have that information. The vibriocidals do
not appear to be cross protective.

MALE VO CE: They have a common B substance
(i naudi bl e) .

COLONEL HOOVER: Right. Well, the big
gquestion, | think, is will the whole cell B subunit
vacci ne protect, you know, because of that antitoxin
immunity. So, | think that is a very inportant
experinment to do, and we have not done it.

MALE VO CE: There is two lines of evidence
that there is no cross protection. One is that in
cross neutralize -- cross protection studies in
(i naudi bl e) done in Bangl adesh, there was no
protection, so imunization (inaudible) 100%
protected imunity (inaudible), classical protects
agai nst cl assi cal nodel, 0139 protects against 0139,
no cross protection.

The second is epidem ol ogical, and that
adul ts that have been living in areas where it is
hi ghly endem ¢ have been getting nuch higher

percent age of the 0139 di sease, and we have actually
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seen nore disease in adults than children, and it
has been lethal, and that is what has nmade the 0139
so frightening, that you could live all your life
and survive childhood in a cholera endem c area and
then come down with a new strain of disease.

It does indicate that antitoxin inmmunity in
the field situation is probably not nearly as
i nportant as we thought, or you wouldn't be seeing
this, and that other types of inmmnity agai nst other
factors are probably nuch nore inportant in humans.

COLONEL HOOVER: Yes, sir?

MALE VO CE: |Is the mechani sm of m ce dying
in the inhalation of cholera toxin experinents the
sanme as what you would see if they were exposed
regularly?

COLONEL HOOVER: Well, they get pul nonary
edema, so | think that what they are seeing is that
m ce that are vacci nated devel op m | der pul nonary
edema for shorter periods of time, and 70% survive,
whereas those that are unprotect -- unvaccinated --
get rather severe pul nmonary edema and die at a nuch
hi gher rate.

DR. GWALTNEY: What happens in non- hunman
primates is that this (inaudible) feasible as a

bi ol ogi cal warfare agent.
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COLONEL HOOVER: | have no i dea.

DR. GWALTNEY: Have non- human pri nmates been
chal l enged with aerosol, cholera toxin aerosol?

COLONEL HOOVER: Not to ny know edge.

(Pause.)

MALE VO CE: It |ooks |ike nost of the work
that is being done, both internationally and
nationally in-house where the Arny is looking at it
fromthe endem c threat, the | ast question rel ated
to what are we doing in terms of the potenti al
bi ol ogi cal warfare threat of cholera as an agent?

It doesn't sound like much is going on.

COLONEL HOOVER: Well, all of these ani mal

experinments are really what we are doing on that.
We are | ooking at the whole cell B subunit vacci ne,
which is the vaccine that we have tested that
produces the best anti-toxic immunity for its
ability to prevent inhalation disease in nce.

So, that is -- | nean, that is the nodel we
have been usi ng.

MALE VO CE: The date that we found -- that
Larry has found -- is that if you had adjuvants you
could increase the | evel of (inaudible) and
significantly increase the protection agai nst

aerosolized cholera toxin so that B subunit when
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added to sonme type of adjuvants (inaudible) type
response, such as Vitanm n D, or other types of

adj uvants that we are working wth, m ght enhance
this inhal ati on approach.

But, | think that one thing we don't know
is how nuch of a threat inhalation of cholera toxin
is and, so, therefore our desire to work on it
extensively is tenpered by our -- whatever the
threat m ght be.

DR. KULLER: Thank you. W will neet again
at 1:30 -- 1330, excuse ne -- to talk about
bot ul i num

(Wher eupon, at 12:15 p.m a luncheon recess

was taken.)

AFTERNOON SESSI ON
(Time noted: 1:35 p.m)
DR. KULLER: Quiet, please. W are going
to tal k about botulism now, Lieutenant Col onel Wade.

COLONEL WADE: Ckay, good norning. Could I
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have the first view graph, please? (Visual aid
provided.) Okay, | would like to talk to you this
af ternoon about our work in botulinumtoxin, and
this talk will cover both the existing vacci ne which
was not devel oped here, but clearly is in the field,
or in the ability for use right now, and we need to
cover its potential capabilities, as well as where
our research focus is going in the future, both in
terms of an inproved vaccine, which is where | wl|
spend nost of ny tinme, and then slightly, as an

asi de, sone of our other efforts that we are working
on in the arena of botulinumtoxin.

Qur goal here is to try to transition and
i nprove vacci ne by about fiscal year '97 that is
effective agai nst an aerosol chall enge of botulinum
toxin. Wth regards to aerosol chall enge, unlike
sone of the toxins that you will hear about this
af t ernoon, botulinum has the sanme pat hophysi ol ogic
effect in terms of its role on neuronal function by
predom nantly any route.

So, we have nothing unique in ternms of its
aerosol delivery, but clearly if we want to talk
about toxins as the non-living free-formsort of
toxic chem cals that are considered bio, you would

have to consi der botulinumthe gold standard.
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This is one of the nore toxic, if not the
nost toxic substance known to man. | always like to
use large scal e anal ogi es, and one teaspoon of
botulinumtoxin effectively dissem nated coul d take
out Los Angeles. | will |eave you to judge the pros
and cons of that.

MALE VO CE: Yeah.

(Laughter.)

COLONEL WADE: Qur approach, then, right
now i s going to be focused on -- never nind, no
Si npson j okes.

(Laughter.)

We'll focus on the devel opnent of a
genetically engi neered vacci ne candi date and we w ||
al so tal k about sone of our drug devel opnent al
efforts.

Coul d I have the next slide, please?
(Visual aid provided.) To start off talking --
wel I, we have an existence right now and this is the
pent aval ent and botulinumtoxoid. | think many of
you becanme very famliar with this during operations
Desert Shield and Storm

This is an IND vaccine. It has been used
wi dely for about 20 years. Again, |ike many of

t hese ol der products produced by M chigan State
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Departnment of Public Health, it has denonstrated
saf ety and efficacy, both in humans and in prinate
st udi es.

We have a considerable anmount of data with
regards to the vaccine in man, relevant to its
safety. In fact, here at USAMRII D, the data
coll ected through the end of "90 -- md-'93 are
roughly 3,600. 4,000 doses have been given.

Next slide, please. (Visual aid provided.)

This is a pentaval ent toxoid of clostridium
botulinum It includes type -- toxin types A
through E. The five serotypes are grown separately
in either static culture or fernmenter systens. The
toxin is recovered by precipitation and parti al
purification, and this partial is an inportant
poi nt .

Very much as you heard this norning with
t he anthrax product, this is not a good, clean, pure
vacci ne and that becones nore inportant as we talk
about the potential for product inprovenent.

It is inactivated with Formalin to produce
a toxoid. Then, these five nonoval ent toxoids are
re-blended in proportion to the nmouse dosage that
woul d gi ve you the appropriate protection. Alumis

used as an adjuvant, and then it is bottled as a
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pent aval ent product.

Next slide, please. (Visual aid provided.)
As far as use of the vaccine, the primary
i mmuni zation schedul e consists of three deep
subcut aneous injections. Those of us who have had
this know that it is not w thout sonme possible side
effects. It is painful, but tolerable. | kind of
rank it somewhere hal fway between the flu shot and
the typhoid shot.

It is a half m for each injection, given
at 0, 2 and 12 weeks. Following this, the first
booster is given at 12 nonths thereafter and then
subsequent boosters are given every one to two years
based on serum | evels of antitoxin.

The bottom bull et here is sonewhat
m sl eading. W say that approximtely 80% are
seropositive two weeks after that third dose. The
reason | say this is sonewhat m sl eading has to do
with the sensitivity of our assay for sero-
conversion in man.

Clearly, evidence would indicate that if
you do show a positive titer you are protected, but
considering the threshold of what we can neasure a
positive titer, there is a very good likelihood that

these folks that don't fall within this 80% of sero-
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converters may very well, thensel ves, have
sufficient protection, also.

Next slide. (Visual aid provided.) As I
said, up to 10% of the recipients will experience a
mld disconfort. Again, tenderness and swelling at
the site of inoculation for up to three days. This
frequency increases with subsequent inocul ations, as
you m ght expect. However, severe -- though we do
see | ocal reactions, severe reactions are rare, and
system c reactions are not very comnon, either.

As you can see, only a small percentage of
reci pients have a standard fever, nal ai se, headache,
myal gi a and, obviously, no long term sequel ae
denmonstrated with a long history of its use.

Next slide. (Visual aid provided.) As I
have said, this product does have sone perceived
shortcom ngs. It is there, it is available for
contingency use as an | ND product, but, again, we
have this difficulty of use as an IND product and
t he probl ens associated with determ ning informed
consent, particularly in a battle field scenari o.

As | said, it is Formalin treated. W have
a problemthere in ternms of making sure the Formalin
is renoved down to a certain level, and this

certainly probably contributes to sone degree to an
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anount of the reactogenicity we see.

At present, we are only |looking at five
serotypes of the seven, so we are |eaving ourselves
with a hole, if you would, on three other serotypes
of botulinum

It is costly to produce. This is produced
froma spore-formng organism so where we talked
this nmorning on anthrax vaccine, the need for BL-3
contai nment, we also need that here.

VWhen you | ook at that purification and
separate | ot devel opnment, there is clearly a better
way to do this in terns of a cost per unit dose, and
per haps even encouragi ng ot her manufacturers in
addition to the MSBP to get into the game with that.

Therefore, we think we need to be | ooking
at a vaccine that, one, is honogeneous in
conposition, easy to produce, covering all seven
serotypes and giving us effective long-term
protective inmmunity.

Next slide, please. (Visual aid provided.)

Shortly after Desert Stormalso is nore indication
of what | said about that 80% sero-conversion. W
have sone very good data in non-human primates
denmonstrating that using this |icensed product on a

short-term scheduling at 0 and 14 days rather than
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having a third dose, of these animals all survived
aerosol challenge, and a point is nade here that, in
a hurry, if we had to get people to the field
qui ckly, though this is not in concert with the IND
peopl e al ways -- the question always asked is how
soon after what dose is the individual protected.

| think, fromthis data, we could
confortably say that there is a very good |ikelihood
that if you only get two doses on board, you
probably have a good protection froma chall enge,
maybe even in the absence of an obvious sero-
conversion that we can measure by the assay system
t hat we have avail abl e now

Again, | say our focus right nowis | ooking
at a genetically engi neered vaccine which we will be
| ooking at in ternms of protection against all seven
serotypes from botul i num

Next slide, please. (Visual aid provided.)

DR. CHIN: Excuse nme, when were those
organi sns chal | enged?

COLONEL WADE: | am going to have to defer
a few of these questions.

MALE VO CE: Three weeks after the second

shot .
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COLONEL WADE: Three weeks after the --

thank you. | amtwo nonths on this job and sone of
the stuff that happened before my arrival, | m ght
have to pick on a few people. So, we will see how

we do on that.

VWhat we are doing on our approach is
| ooking at a portion of the toxin, rather than
taking the entire toxin and toxoiding it. This

focus has been on the C-fragnent of the heavy chain.

We have gone through, now, in using this
chem cal synthesis, nucleotide oligoners have
constructed and sequenced the gene and have cone up
with a synthetic gene code for about a 50 kl portion
fromthe C term nus.

At this point in time we have done BoNT A
and B and, and we have actually progressed further
al ong here than would be inplicated. Bont E is
conpleted in collaboration with the folks at Porton
Down in the United Kingdom

We are working on serotype F, and the
beauty of this product is, one, it is non-toxic. In
and of itself it does not produce any toxicity,
whi ch woul d be expected, because when you | ook at

botul i num as a heavy chain and a |ight chain, the
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light chain is what is the toxic conmponent when it
becones intracellular in the neuron. W do not have
that here. It is a non-toxic product. It is well-
characterized. It is clean.

Now, both for the Bont A and the B
serotype, when it is expressed in an E. coli vector,
m ce are protected fromone mllion |ethal doses,
and this is an astronom cal increase in efficacy
over what we see with the pentaval ent product that
is currently out there.

Next slide, please? (Visual aid provided.)

Where we are now, as | say, we have got all seven
serotypes working. Qur goal in this in ternms of
proof of principal new product is to take one to two
serotypes, nost likely A plus B, as far along as we
can to denonstrate that we have a good potenti al
product, and then go back and catch up with the
other five to six serotypes.

Ri ght now, this expressed in E. coli is
protective in mce, very efficacious, very good
yield. The product is not really well-sol uble.

This is somewhat of a drawback.

We have al so, however, expressed the

product in a baculovirus system This is sol uble,

about a 40-fold yield above and beyond the best
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expressi on we can see, just using the clostridium
organismand it, too, is efficacious in protecting
m ce fromjust super |ethal doses of the native

t oxin.

We recently have worked -- started worKking
in the area of a pichia pastoris yeast strain. W
are hoping that this is where we will end up, simly
because if we | ook at the anal ogous use of tetanus
toxin fragnment in the same system sonme cal cul ati ons
have been done that perhaps one 100 liter fernenter
run, if we see the sort of yield on product that we
are anticipating, it would produce, what? Was it a
mllion doses? Correct ne if I amwong. John?
100, 000, 000 potential doses of this product to use
as a vacci ne.

We are very excited about this work and we
think this is a good | ogical extension fromwhere we
are with the product that is currently available for
contingency use, if we needed to.

Next slide, please. (Visual aid provided.)

Anot her itemthat we are working on has to do with
therapy. ©One of the difficulties with botulinum
toxin is you have a very succinct w ndow of
opportunity. Once the toxin is internalized

into the neuron, nost likely immune products are not
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going to be beneficial to you. It is out of touch
and out of reach at that point.

Clearly, the first course of action that
woul d be npbst beneficial to us is a highly
efficacive vaccine. | think we are going to be in
that realmwith what | showed you with the C
fragment product.

In the absence of that, clearly we need to
have a way of providing therapy to someone who is
stricken with this, and we do have sonewhat of a
target of a wi ndow of opportunity in which this can
be done.

We currently have a stock of another | ND
product which was a botul i num i mmunogl obulin, and it
has been shown in animl studies that if that is
given in a w ndow anywhere between, say, 8 and 24
hours post-exposure, that you are capabl e of
rescuing these aninmals fromthe results of toxin
exposure.

That, too, was an old product, and shortly
after Desert Shield and in the throws of Desert
Stormthis | aboratory scaled up to conme up with an
i nprovenent on that as a therapeutic. What this has
led to is a product which is an equine anti body, but

it is despeci ated.
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We are only | ooking at the FAB-2 fragnent
of this to try to cut down on the cross reactivity
bet ween humans that may be sensitized to an equine
origin product. We currently have six horses for
each of the seven serotypes that are being
hyperi muni zed i ndi vidual |y.

Those aninmals are then being plasmapheresed
and then the product will result as an add m xture,
again, of those individual serotypes of
i mmunogl obulin back to give the right
proportionation of A, B, C, D, et cetera, up to H,
to give us one product for therapeutic in that
w ndow where therapeutics may be possible.

The difficulty at the present tinme, other
t han vaccination in this sort of immunotherapy, our
only other alternative is early supportive care when
you reach a point of cessation of neuronal function.

That is where we are.

We would clearly like to also have in our
armanment ari um a pharmacol ogic intervention. | am
not going to talk about a | ot of the nunber of
studies that we are working on right now, but just
within the |ast two years there has been a virtual
expl osion in what we understand about neuronal

mechanism In fact, botulinumtoxin has been a key
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tool for the neuroscientist in trying to sort that
story out.

We know t hat botulinumacts by preventing
normal release of osteocholine into a synapse, which
is a vesicle release fusion process. Over the |ast
several years there has been a trenmendous growth in
the characterization of a nunmber of key and integral
vesicle proteins that are involved in here and, | ow
and behol d, the botulinumlight chain, which is the
cul prit when it gets into the neuron, has been shown
to have an enzymatic activity that is involved with
t hese pepti des.

So, with this, also as a tool in our
armanentarium we are going into an aggressive
canpai gn to do nol ecul ar nodeling of that structural
relati onship of the light chain.

It's possible enzymatic activity highly
traverses and gets to that target of toxicity in the
cell, and then how, possibly, if we sonmehow have
m ssed our wi ndow of opportunity by not having a
vacci nated i ndividual, not being able to provide an
i mmunogl obulin as a therapeutic, to now perhaps cone
up with a pharmacol ogic intervention that will be
successful in resuscitating and maintaining the

patient.
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Next slide. (Visual aid provided.) Again,
within the scope of our research efforts, then, a
| ot of work | ooking at this nmechanism of action down
at the subcellular |evel, investigating various
phar macol ogi ¢ agents, perhaps as pre-treatnent, nost
i kely as therapeutics.

Agai n, |ooking definitively at aerosol
chal l enge with botulinum though its effects should
not differ, I think there is always a need to go
back and ascertain that that is where we are in that
assessnment.

As | said, the C-fragnent work com ng on
is, | think, a very prom sing second generation
candi date product, and then a nunber of other
ongoi ng efforts |ooking at what even may be a third
generation to really target the vaccine to get to
the neuron where it really needs to be.

Next slide, please. (Visual aid provided.)

This, again, is just an abbreviated tinme |line of
the projects going on. As | say, we have the
pent aval ent toxoid as an | ND product.

Therefore, it is now -- and | m ssed part
of Major Klenke's presentation this norning, so | am
not sure if he gave you actual stockpiles of doses,

but | know that information is available through
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hi m

We feel that there is a likelihood of a
transition decision to go forward to produce a
recombi nant product, perhaps in fiscal year '96, and
then, as | say, we have sone follow on efforts.
Dependi ng on the success of this, we may not even
really need to pursue to their obvious fruition.

Again, we are working right now on a
contract with our horses to get the electro-free
i mmunogl obulin product. W are also doing sone work
| ooki ng at ot her approaches in terns of either sonme
nonocl onal anti bodi es agai nst botulinum and, as |
said, with the chenotherapy as a treatnent, nuch of
this being done in collaboration with the
neur osci ence group down at the Institute of Chem cal
Def ense.

Ot her efforts that have been ongoing within
our division deal, again, with some of the
standardi zation within the world community as far as
what is an international unit dose of botulinum
what are the assays, and inproving that sensitivity
so that we can detect serumtiters and | evels down
at nmeani ngful concentrati on.

That is very brief and abbrevi at ed.

Col onel Takafuji asked ne to try to get us a little
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back on track because the speaker after |, also has
totry to catch an airplane. | think there is a
pattern devel opi ng here today, but | am open for any
guestions you m ght have. Yes, sir?

MALE VO CE: 1Is it part of -- if you have a
casualty and you are treating themw th an
i mmunogl obulin, is there any interference if you try
to then i munize the individual at the sanme tine
with (inaudible.)

COLONEL WADE: Wth -- | honestly don't
have a real good answer to that question. | --
Col onel Franz, you are shaking your head this way.
VWhat's that?

MALE VO CE: (I naudible.)

COLONEL WADE: | would m x -- yeah.
can't see that you would, and I amnot really sure
that | would see a pressing need.

| f you had someone that -- you know -- and
again, the difficulty on this is you have a w ndow
of opportunity there of about 8 to 24 hours post-
exposure, which is going to be prior to synptons.

Once they start expressing, a patient
begins to express synptons, you have already
internalized toxin into the neuron and you can't --

you cannot do nmuch with this, so I am not sure that
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you woul d be gaining a |lot by sinultaneous
vacci nati on and treatnent.

MALE VO CE: (I naudible.)

COLONEL WADE: Yeah, that is true, because
it is -- he has got an i medi ate problem which
boosting immunity is a |ater issue. Yes, sir?

DR. ASCHER: Just a comment on how these
prograns sonmetines relate to the outside world.

The gl obulin that was prepared becane the
basis for the treatnent of botulismand was |ater
then made into a different product through the FDA
Product Program This institute sort of gave that
program a | eg up.

COLONEL WADE: Um hum

DR. ASCHER: That is very inportant. Not
any noney, but a |leg up.

(Laughter.)

COLONEL WADE: Yes, mm' anf

DR. BROOVE: | understood you to say the
antitoxin is still horse product?

COLONEL WADE: It is a horse product, but
it is -- the current one is a horse product. The
one that we are working on is a horse product, also,
but it is being despeci ated.

I n other words, when you take the anti body
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chain, we are only going at the FAB-2 fragnment which
gets away fromthat portion of it that is uniquely
recogni zed as horse by man, and this should be a

| ess i nmunoreactive product.

MALE VO CE: The current one is also
despeci at ed.

COLONEL WADE: The current one is also
despeciated. Okay. | amsorry. Thank you.

MALE VO CE: The one that is produced by
the Arny.

COLONEL WADE: Ri ght.

FEMALE VO CE: But, the one that Dr. Ascher
is referring to is a human antitoxin.

COLONEL WADE: Any questions? Yes, sir?

MALE VO CE: | am excited about the
reconmbi nant technol ogy that you and others w ||
prescribe, and it seens to nme that the use of that
ki nd of technology for naking these new vacci nes
will be to nore greatly sinplify the manufacturing
facilities that you need.

COLONEL WADE: Absolutely, and that really
is one of the key points, is when you | ook at the --
the scale up as far as the yield that those products
-- as | said, when you can get one fernmenter run

that is going to give you all the doses you would

CAPI TAL HI LL REPORTI NG, | NC.
(202) 466- 9500



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

475

ever need, whereas -- | think that we were
di scussing it earlier.

If you tried to achieve the same thing
ri ght now with what we know the yield of serotype H
is, you would have to do 30,000 fernenter runs to
get the sanme anount of product. So, the magnitude
of scale there very quickly comes around in ternms of
cost savi ngs. Plus, it is a nuch better
product, the efficacy and i munogenicity of this,
and it is non-toxic. There is just a whole |ot of
things that speak in its favor. W are very excited
about it.

| f we have no further questions, we wll
nove on, then, to the two-by-two slides, change gear
slightly, and I amgoing to talk to you about our
work in Ricin.

Rat her than a bacterial toxin, Ricinis a
pl ant toxin. These are derived fromthe bean of the
ri cinus conmuni s plant, which is produced worl dw de
for the production of castor oil. This is the
cast or bean. In fact, when I noved into ny
of fi ce about two nonths ago, | was rummagi ng around.

| have a huge desk. It used to belong to the
I nstitute Conmander and no one had the heart to

throw it out. | reached into this bag and | thought
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| was set with a supply of coffee that would | ast nme
nont hs, except the beans were a strange color.

(Laughter.)

Col onel Franz keeps sonme strange nmenentos
t hat he has never noved. | have got 20 pounds of
castor beans up underneath ny desk. Very pretty,
but it is a nediumlike low eight -- well -- protein
that -- well, | think we are all famliar with ricin
as it is used as a biochem cal tool, and has been
for a nunber of years and is an inhibitor of protein
synt hesi s.

| think one of the things that nakes this a
tremendous concern to us is that, "Hey, if | have
got 20 pounds of beans under ny desk, what does the
rest of the world have?"

It is very much readily available. It is
grown as a commercial product and in the process
after you renove the castor oil, which is what you
are trying to achieve, you have got a |ot of bean
hull left over, and without a |lot of sophistication
you can go ahead and get a relatively crude toxin
out of that.

Al so, nost inmportantly, it is highly toxic
by aerosol exposure, and | have to really enphasize

this point because unlike some of the things you
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have heard today where route of exposure is nore or
|l ess an immterial process with regards to the path
of physiology of the agent, here it truly nmakes a
di fference.

When we think about system c exposure of
ricin | think we have all had recollection of the
poor fellow that -- the Bul garian that caught the
little pellet out of the unbrella in his thigh with
ricininit, and as a protein synthesis inhibitor |
think he wasted away after several weeks of a sort
of a mal aise, progressing into an illness that was
very difficult to diagnose.

That is not what we see with aerosol
exposure to ricin. Upon aerosol inhalation the |ion
share, if not the majority of the damage, seens to
reside in the lung. You have a ful m nating
pul monary edema, a | ot of henorrhage.

If you look at the slides of these |ungs,
this is not a happy animal, or we would certainly
expect not a happy human. Because they die fromthe
pul ronary edema that ensues, it is hard to sort out
specifically how much of this is direct lung affect,
how much of it is specific protein synthesis
inhibition in pul nonary cells and then how nuch of

it actually ultimately reaches system c circul ation
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to have nore of a systemc effect. But, clearly
this is the organ of exposure that we are concerned
with.

Again, right at the nmonent we have no
product in terns of either a pre-treatnent,
prophyl actic or therapeutic, and clearly this is an
area that is nmuch needed.

Next slide, please. | have got this one,
that's right. As | said, with aerosol exposure the
lung is the primary target organ. W see a
ful mnating pul nonary edema that takes sonme while to
devel op. There is about an eight hour |atency
period during which the animals are asynptomatic and
t hen progressively they worsen.

Qur goals here, then, have been, again, to
under stand this mechanismof action. |Is it
different, particularly at the biochem cal |evel in
the lung than if you had systenic adm nistration.

We clearly know that the physical signs and synptons
in the clinical progression of illness is different.

We need to further understand this aerosol
threat. We are very nmuch interested in i muno-
prophyl axis, and because we have the potential that
even with protection fromdeath, or -- we my not be

able to fully aneliorate the |ung damage.
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We are al so | ooking at possible neans of
intervention as far as pharmacol ogic treatnment for
any residual problenms in the lung that we may not be
able to solve with a vacci ne product.

Agai n, |looking at the scope of the research
program active imunity, | think, right now is where
we are going as our nunber one target, and when you
| ook at the fact that the ricin appears to, once
i nhal ed, bind quite readily, there is a | atency
period towards onset of signs, but | think really we
need an individual that is protected before exposure
rather than trying to rely exclusively on sone sort
of a treatnent afterwards.

To that regard, | am not sure passive
immunity is nuch of an answer, though we are | ooking
into that potential and, again, part of this may
depend on how nmuch of the toxin actually enters
system c circul ation rather than having the profound
effect that it does locally in the |ung.

Again, as | said, however, we think we my
need sone sort of ancillary support. This hasn't
been fully born out yet and, as such, we are | ooking
at, again, nolecular nodeling and structure activity
functions of the ricin A chain to try to determ ne

whet her or not there mght be a rational drug design
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process and screening that we can go to to help us
in that area, again, |ooking at these various
pat hogeni ¢ mechani snms that are occurring.

Today | want to focus predomnantly on a
product that we have here that is being pushed
towards the clinic, and that is a ricin toxoid.

Here at USAMRI I D our | aboratory nade a toxoid

several years back that, in fact, was capabl e of
protecting mce and has protected nonkeys agai nst
the lethal affects of an aerosol ricin challenge.

Again, we have said it is nore difficult to
protect agai nst aerosol challenge conpared to
system c, but we have achieved that with this
product. This
is -- this slide kind of goes through sone debate
and mat urati on depending on the data and how it is
exam ned and whet her or not we have an opti nmal
i mruni zati on schedul e.

But, it appears that the toxoid that we are
going to be tal king about may very well be able to
protect against a mpjority of the lung danage. It
is hard to say that anything is conplete, but I
think we are a good ways toward the solution of that
probl em

But, again, this lung lesion may require a
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little bit of separate intervention, perhaps in the
way of a pharmacol ogi ¢ met hod. Again, right now the
toxoid we are going to describe is the nost viable
option for a first generation product.

Looki ng at the program our objective,
then, was to try to take this toxoid and get it out
to an IND for contingency use. Right now we don't
have anything. W need a product that we can cal
upon if we need to call upon it.

This is a formalin-based toxoid. 1Is this
old technology? Yes, but | think you have seen
t hrough some of the products that are already
fielded that old technol ogy may gi ve us what we | ove
to call the 70% sol ution.

| think a lot of tinmes we |ook for the
perfect vaccine and it may be off on the horizon and
we have got sonme second generation efforts, but when
you lack a first line defense, right now | think you
go with sonething that works, and this works very,
very well

I n our strategy we did -- in fact, as a
first for this |aboratory -- scale up and produce
t he toxin using good manufacturing practices. There
was an initial toxoid pilot lot of small scale

foll owed by a two gram production |ot.
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This is significant that we got up to that
two gram capability, because fromthe data that | am
going to show you, if this goes through as we
suspect it will and we can support an | ND submn ssion

on it, that right now represents a potential of

per haps 150, 000 doses that are there for

t he need ari se.

use shoul d

Agai n, we have actually started the pulling

t oget her the data package for a transition decision

to get it into Phase | in the clinic late this

sumer, early fall, | ooking towards what

necessary for | ND subm ssion.

i s

To show you a little bit about the product,

the original pilot lot that was toxoided,

nunmber

one, it is safe. It is three |log orders |less toxic

than the parent toxin, which is really down in the -

- pretty nuch the background noise. You would have

to push the dosage trenmendously to get any adverse

ef fect.

To just enphasize that, what woul d be a

hundred i mmuni zi ng doses is non-lethal to the nouse.

It is very inmunogenic, it is protective and this

is inmportant in the nouse.

We have a very good surrogate narker

seemto get a fairly good correl ation between a

CAPI TAL HI LL REPORTI NG,
(202) 466- 9500

I NC.

e



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

483

serum anti-toxin titers and protection against the
aerosol challenge, and this will be inportant as we
go to trying to get potential approval of product

t hrough the FDA

As | alluded to scale-up to the GW
product, we have 150,000 potential doses, and this
was bottled some with and some without alum | am
going to show you sone data in a second here
regarding the efficacy of this conpound with and
wi t hout adjuvant. This may not be the nost ideal,
but at the present time we have it bottled in both
fashi ons.

We have done GLP on contract, pre-chem cal
safety and toxicity. The product is com ng through
with a clean bill of health as far as those sorts of
tests are concerned. Wth regard to validation, we
are fairly confident that our data on efficacy wl|
stand the test, particularly in mce.

Al'l these studies are conplete. W have
additional data in the rat. Originally, we |ooked
at doi ng non-human primate studies, and | think at
this point when we consider the sensitivity and the
cost involving that, we are waiting on this to see
whet her or not they are necessary.

These are not historically required for
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approval of a biologic product and particularly in
t hat we have a good surrogate marker in terms of
anti-toxin titer, we feel that as we go into the
Phase | safety testing in man, if we get the
denmonstrable titers that we really believe we are
going to, we have a direct cognate, then, that
equates to protection which may obvi ate doing these
studi es, and perhaps it mght be better to wait for
FDA to say, "Yeah, verily we need that,"” rather than
go out. | think we can get things noved ahead

wi t hout that.

This shows you sone of the data. W have
got two slides here. This, again, is show ng the
efficacy of the GW product against an aerosol
chal l enge. The mice were inmmunized with 5
m crogranms per nouse i muni zation schedul e here at
0, 2 and 4 weeks, and this on the next will show
chal l enges of ricin at 6 weeks, which is obviously 2
weeks after the | ast dose, at two different |evels.

This one is showi ng the range of 12 and a
half to 13 mcrograns of ricin per liter of air
What was the tine exposure on those?

MALE VO CE: Ten m nutes.

COLONEL WADE: Ten m nutes, okay. Wat we

can see here is that with the ricin toxoid al one, we
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have 18 out of 20 survivors. Wth alum we see 20
of 20 survivors. Control, 0, 20 survivors. So, we
have a very efficacious product.

This is a very high challenge dose, though,
and we were concerned a little bit about whether or
not alum was giving us a substantial inprovenent
over the toxoid al one.

Did we need the adjuvant, or particularly
t hat adjuvant, and there was another group that was
actually being performed sinmultaneously, same dosage
regi men of the toxoid; however, |ooking at a
probably nore realistic challenge in terns of what
man m ght see on a battlefield of ricin
concentration.

Here, we get to the point that we have 19
out of 20 with the toxoid al one surviving, and there
is really no statistical difference between the two
of these.

Addi ti onal supporting data with that first
pil ot batch of ricin, studies were also done in the
rats. These were really | ooking nore at neasuring
sone of the paranmeters of lung injury, edem,
conposition of the edemal fluid through | avage, and
what have you. But, clearly what we see is that

with this toxoid we do see an efficacy that is
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substantial, and with an adjuvant it is inproved.

VWhat | would like to point out is, don't be
m sl ed by these appearing to be | ow nunbers, because
this study was not really designed to answer the
survival question, but to characterize the |ung
injury, and it is unclear retrospectively whether in
the rat the optimal immunization regi men was used.

What is inportant, though, is that with a
mul titude of paraneters neasured as far as
indication of lung injury, the lung injury was
mar kedly attenuated in those i nmuni zed rats and, as
we saw in the nmouse data study, toxoid with adjuvant
was superior to toxoid al one.

The plans that we have ongoing right now,
we are continuing on in the rat nodel to thoroughly
characterize the lung injury paranmeters using the
GWP toxoid, not the original pilot |ot.

We are | ooking, then, again, at the
acquisition of immunity, the duration of inmunity,
protection, post-inmmnization with regards to
aerosol chall enge and, again, where we see a perhaps
residual bit of |ung damage, whether or not various
anti-inflammatory drugs, or logical first choice
treatnments to aneliorate the pul nonary edema and the

lung injury would be efficacious.
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Along this line, this |aboratory, Mjor
Estep's group in aerobiology is the first to really
do an extensive characterization of ricin aerosol
toxicity and, really, when you | ook at the nature of
t hese species, this is one of these things that
makes USAMRI I D unique, is the ability to do the
chal l enge, and that is critical as you are going
t hrough product devel opnment. We have bracketed a
range here with a nunber of sources of the toxin in
a number of species, |ooking at various nodul ati ons
in the exposure system

As | told you and what is driving the
potential for |ooking at pharmacol ogic intervention
is we do see a latency period, and it would be
interesting to note what you m ght want to do if you
knew you had been exposed to ricin, perhaps in the
absence of immunization, but nmaybe even as an
adj unct with inmunization.

Is there a -- is this latent period an
opportuni stic treatnent w ndow, as well, and we have
studi es ongoing in that, again, characterizing this
just massive cellular gamm sh of damage that occurs
in the lung with exposure to the ricin as an
aerosol .

Again, we are going forward with further
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studies in the rat with the GW toxin. Another
guestion that comes up that harkens over to sone of
the chem cal defense work with such things as
phosgene that caused pul nonary edema, what happens
if you have exercise stress on top of soneone who
may be in the process of incubating |ung damage?

We are going to be looking at this in
i muni zed animals to ascertain -- and, clearly, our
troops while they are being exposed to this sort of
a threat are going to be called upon to exert
t hensel ves, because it is a conbat situation, as
wel | .

Agai n, looking at anti-inflammtory drugs,
| ooki ng at this question about ricin distribution
with aerosol exposure, how nuch of it really is
reaching the systemc circulation? |Is that a
problem is there any |l ong term sequel ae? Right
now, survival |ooks real good and perhaps even, if
necessary, to |ook at the pathophysi ol ogy nore
definitively, going into a |larger ani mal nodel than
a sheep -- than arat -- that is nore anenable to
t hat .

Agai n, looking at our tinme lines, this one
snuck by us by about a quarter and a half, but we

really think as far as a transition decision, we
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have met with the product developer. We are | ooking
here at third/fourth quarter of '94 and noving this
into Phase | testing to denonstrate safety in man
and then to go forward with that as far as I ND
subm ssion with animal efficacy data.

Qur efforts in the chenotherapeutic realm
we hope to be able to have come up with a
recommendation with regards to potenti al
phar macol ogi c i ntervention and therapy in the fiscal
year '96 time frame, and then really have a good
definitive characterization of the full tinme course
of pat hophysiology with and wi thout the various
products that we are working on shortly thereafter.

That concl udes that presentation which was
advertised as "Ricin and Other Toxins". In support
of that, Colonel Base will talk about S.E.B. and
that it is one of the last big other toxins, and we
are doing a nunber of studies, particularly in the
basic science realm on some of the other itens that
you saw up on the charts earlier this norning.

| think one of the chall enges before us
right nowis that there are thousands of toxins in
the world. We have chosen to focus our product and
programmtic thrust on those that we think are

currently the greatest threat, particularly as we
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get into the second generation products which are
usi ng the biotechnology tools that are recently
com ng available. W will stand poised, | believe,
to address anything el se that may cone up in that
enmerging |ist.

Clearly, one of the concerns is the sane
technol ogy that may allow us to solve these probl ens
and could be used in an offensive sort of capacity
to take an obscure toxin and bring it to the four,
and | think what we are | earning on such things as
botulinum ricin, S.E.B., as you will see here in a
bit, will put us in a good position for that and, as
such, we are keeping a close watch on a nunber of
the people, both in this country and abroad that are
using these toxins as tools in cellular biochemstry
and just making sure that we follow that progress
and that data.

General Russell?

GENERAL RUSSELL: Have you got studies with
ricin right nowto relate to the isotyping and
(i naudi ble) with specificity to the protective
imunity?

COLONEL WADE: Do we have isotyping on the
protective imunity on the ricin animals at this

point? Do you care to address that? Did you hear
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General Russell's question?

MALE VO CE: Sir, we have | ooked at the --
on the active immunized animals, the principal serum
conponent is 1gG There -- and the epitope using
monochl orum anti bodi es, we have | ooked for the
| ocati on of protective epitopes on both subunits of
the ricin.

COLONEL WADE: Yes, sir?

DR. WOODWARD: | was very interested when
you had nentioned pul nonary edema and bacillitis,
the toxic formof bacillitis, which is not
dissimlar to toxic bacillitis. Now, you indicated

you are going to | ook at the bl ood vessels in
pul monary di sease, and so they are nostly
(i naudi bl e).

COLONEL WADE: Yeah, clearly these animals
we see an increase in just -- in bronchoal veol ar
| avage, for instance. Protein concentrations go up
consi derably, be it serum protein, you know, or
i mmunogl obul i n response.

There is obviously a vascul ar | eakage. It
woul d be interesting to see just exactly which cells
may be nost involved and what is driving that sort
of

a-- it is probably a hydrostatic non-cardi ogenic
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sort of an issue, but --

DR. WOODWARD: (| naudi bl e.)

COLONEL WADE: We have sone prelimnary
dose results with one non-steroidal drug that seened
to suggest it had an affect. You may be right. The
only thing I draw back on is ny personal experience
wor ki ng with phosgene where often dexanestero (sic)
makes them worse. So, you are never really sure.

DR. WOODWARD: (| naudi bl e.)

COLONEL WADE: \Which is why we are going to
| ook at it, sir, because it clearly -- | think a key
i nformati onal product that oftentines cones out of
t hese studies is not only what can we do to protect
the soldier, but what shouldn't we do because it my
cause himnore harm and we need to | ook at what the
clinician intuitively is going to go for when
presented with soneone with an endemagenic
situation. Any further questions?

(No response.)

If not, | think in the interest of getting
us back on schedule, I will turn it over to Col one
Baze.

COLONEL BAZE: Good afternoon. | am-- is

there a question back there? No?

Okay, | am Col onel Baze fromthe Walter
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Reed Arny Institute of Research, and | would like to
bring you up to date on the current status with
st aphyl ococcal enterotoxin B, that is, S.E. B.

Col onel Wade has al ready said many things
that | was going to say as they applied to ricin and
the other toxin he nentioned, botulinum but we wll
apply sone of themto the S.E. B. program as well.

| would like to say at the beginning, I
can't in 15 mnutes cover all the work that is being
done with S.E.B., and | was asked to focus on the
vacci ne devel opnent project that was underway -- or,
i's underway.

| would also nmention that this is a nmulti-
institute programinvolving Walter Reed, as well as
USAMRI | D and, of |ate, several years ago the
Institute of Chem cal Defense.

Could I have the first view graph, please?

(Visual aid provided.) Okay, let ne back off here
a mnute and rem nd everyone that was here this
nmorning that S.E.B. is a recogni zed bi ol ogi cal
warfare threat. The tasking of the Arny's
scientist is simlar to what we have heard earlier.

It is to develop a prophylactic conmpound agai nst
aerosol challenge with the S. E. B. toxin.

The question was raised earlier this
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nmor ni ng about how these things apply to the
battlefield. | would say with S.E. B. there has been
nodel i ng that has been done to evaluate the threat

on the battlefield, and based on those findings we

still -- S.E.B. is definitely a threat -- potenti al
threat -- on the battlefield.
(Pause.)

Ckay, so, let nme reiterate that | wll
focus on the vaccine devel opnent program Next view
graph, please. (Visual aid provided.) As far as
the briefing, | amgoing to divide it into three
parts.

| am going to give you sone background on
the programthat is some 25 plus years in progress,
| will give you a research update, particularly
research within the last five years and, as a
preview, give
you -- at that time give you the results from sone
exciting findings we have had as far as S.E.B.
vacci ne devel opnent. Based on those recent -- the
research findings of late, | will predict or project
what we plan to do for the future.

Next view graph, please. (Visual aid
provided.) This is to remnd you that S.E.B. is an

extracel l ular protein produced by the ubiquitous
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bacterium staphyl ococcal aureus. It is easily
produced, it is stable and it is one -- you are
probably aware of at |east six other enterotoxins
produced by the staph aureus organi sm

You are probably nost famliar with it as a
cause of food poisoning in civilian popul ati ons when
ingested. It is usually -- will usually lead to
vom ting, diarrhea, acute gastrointestinal synptons;
however, it is usually not fatal

In a mlitary setting with mlitary
personnel, we can expect oral ingestion of the toxin
to cause -- to cause -- simlar to the vomting and
diarrhea that | explained in the civilian
popul ati on; however, as | nentioned at the
begi nni ng, the aerosol route is the perceived threat
route as far as the mlitary is concerned, and
sol di ers exposed by the aerosol route to include --
do you have trouble with this?

MALE VO CE: It was getting a | ot weaker on
a white background.

COLONEL BAZE: Ckay, | don't know if we can
see the corner there very well. But, anyway,
aerosol exposed mlitary personnel could be expected
to develop vomting and diarrhea that could progress

to shock and deat h.
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1 (Pause.)

2 Thank you. The bottomline would be that
3 S.EB --

4 (Pause.)

5 The bottom Iline would be that S.E. B. can

6 cause -- now, | amgetting m xed results -- but, can

7 cause incapacitation and/or death, lethality via

8 respiratory chall enge.

9 The other bottomline to get fromthe

10 background that | am giving you here is that we have
11 no vaccine against S.E. B. and, even at that, there
12 is no specific treatnment, either, other than

13 synptomatic.

14 Okay, could we have the first slide,

15 please? (Visual aid provided.) There was a

16 publication recently on an extranural contract for
17 the Arny that showed the -- based on the crystal

18 structure of S.E.B., | wanted to show you what the
19 nol ecul e | ooked Iike.

20 This is 239 amno acids. This is a

21 carboxyl N, the N-- amino N. This is a disulfide
22 | oop over here, various al pha helixes and B

23 depleted sheet type configuration, to show you what
24 we are tal king about. This was generated out of Dr.

25 Sax's | ab.
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This has given the nol ecul ar bi ol ogi st and

t he genetic mani pul ati on people areas to concentrate

on to devel op genetically engineered prophylactic

measur es agai nst this conpound, a rensis nolecule.

Ckay, next slide, please. (Visual

provided.) You may or may not know it, but |

aid

am a

pat hol ogi st, and everyone has been tal ki ng about

| esi ons today, but nobody showed any, so

(Laughter.)

When | took ny pathol ogy oath --

to show | esi ons when you give a talk, so --

deci ded -

yo

u have

so |let

me show you a few here to bring you to the rea

world, as it were. As | nentioned, in a |ethal

exposure, aside fromthe initial vomting and

di arrhea, then we go through a progression of

depression |l eading to shock and deat h.

Along in that cycle the npbst severe

conplication, at |east pathologically, is pul nonary

edema which we just nentioned awhile ago with the

ricin.

So, this is a section froman ani mal that
was | ethally exposed. This is a |large vessel, |arge
airway, a bronchial -- and you can -- if you are a

pat hol ogi st you can criticize me, but if you are not
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you can take my word that this is significant
perivascul ar and peribronchi ol ar pul monary edena.

| amusually safe on that, because usually

nobody is out here that will challenge ne and, so,
t hey have to take what | say. As well, there is
edema in the parenchyma that is not -- | don't think

you can see it from back there.
Next slide, please. (Visual aid provided.)
Just to show you a few other highlights. This is
anot her section of lung, a large vessel, and you may
notice all the |l arge nononuclear cells within this
vessel .

| didn't nmention in tal king about S.E.B.
awhi l e ago that as far as the mechanistic, or the
pat hogenesis of the lesion that I will nention in a
mnute is stinulation of T cells as a T call
antigen.

These are | ynphoblastic cells within the
parenchyma that we can suppose are certainly
involved in the pathogenesis el aboration of
cytokines that are contributing to the pul nonary
edema.

Next slide, please. (Visual aid provided.)

This is a final section here show ng | ung

parenchyma proper. These are the -- the clear
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spaces here are alveoli, they are highly cellular.

The fibrinous material in here is edemn
and/or fibrin and you may notice, or maybe you can
appreciate there is an increase in cellularity here.

So, an acute inflammtory response i s going on
within this lung, in addition to the obvious

pul monary edenma. Okay, can we go back to the
vi ew graphs, please? (Visual aid provided.) As far
as research update, to date, only pre-clinica
studi es have been perforned with S.E. B. These
studi es have incorporated rodent nodels, in vitro
nodel s and non- human pri mate nodel

| would tell you that the non-human primte
nodel is the recognized nodel for S.E.B. and the
non- human primte nost closely mmnmcs the
intoxication as it occurs in man.

In the past, the -- in these pre-clinical
studi es, there has been focus on pathogenesis of the
i ntoxication, as well as the prophylactic nmeasures
that | will be nmentioning here a little bit nore in
a second.

As far as the prophylactic neasures that
have been done in these pre-clinical studies, the
toxi n has been manipulated primarily with formalin

t oxoi ding, and these results over these many years
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that | have nentioned before were that the toxoid
ei t her provided i nadequate protection and/or there
were hypersensitivity reactions, sone sort of
reactivity, negative reactivity, to the toxoid that
made it undesirable and made them -- nade

i nvestigators continually ook to find new and

i nproved products.

Anyway, nore recently -- well, | can't see
that. More recently, the toxin has been toxoided
usi ng essentially the sanme basic nechanismas in the
past; however, w th nodernization of techniques and
nol ecul ar bi ol ogy and bi ochem cal techniques, the
t oxoi ding has nade a toxoid that is slightly
different fromthe toxoid the Arny had used in the
past .

More specifically -- | won't go into the
details of this -- but, nore specifically, this
newly formalinized toxoid is non-nitogenic for
| ynphocytes. Very inportant point which goes to the
superantigenicity of the S.E.B. toxin, itself.

So, using this nemy formalinized toxoid,

t he toxoid has been enhanced with various carriers,
or adjuvants. The last two bullets here are going
to

it -- going to this point. The toxoid has been
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m croencapsul ated. This is with a poly |actide,
poly glycolide polymer, if you will, simlar to
resor bable suture material, little m crospheres.

The toxoid has been incorporated in this.
These vary in size fromone to ten mcrons. It has
al so been fornmulated with a conmpound with
pr ot eosomes. Proteosones were nmentioned earlier
this morning. These are outer neningococcal outer
menbrane proteins. That is with and w thout alum
and it is these two latter toxoid fornulations that
| want to expand on and discuss a little bit nore.

Next view graph, please? (Visual aid
provided.) First of all, the m croencapsul ated
S.E.B. toxoid. There have been two | arge studies
within the last five years using this toxoid.

The rhesus nonkey aerosol chall enge nodel
was used, and this was really the bottomIline on
this study that | have witten here, these three
bullets (indicating). The protection correlated
with serum and bronchi al wash, anti-S. E. B.
anti bodies. In particular, serum and bronchial wash
| gG and bronchi al wash | gA.

The | ast bullet, 77% protection was
achieved followng a | ethal challenge. Although the

toxoid was given to the animals by various
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i muni zation routes, to include intranuscul ar, oral

and i ntertracheal. The |IT stands for intertracheal.

The only animals -- this 77% protecti on was
achieved with the animals that had been given a
primary intranmuscul ar i nmmuni zation foll owed by a
secondary intertracheal

At the tinme that these studies were done,
at least the first of the two studies, the
i ntertracheal imrunization was considered to be
simlar to an aerosol imunization. So, if you are

thinking, "Well, that is not practical,” we realize
that, but we are tal king about animls here that at
the time the technol ogy wasn't available. W didn't
have the expertise to do the aerosol inmunization.
So, anyway, to date these have been sone of
the nmost inpressive results that have been achieved
with any of the toxoids, as far as the S.E.B. is
concer ned.
OCkay, next view graph. (Visual aid
provided.) Let's junp now to the proteosone
formul ated S.E.B. toxoid. Again, we are using the
definitive nodel. As far as we are concerned, the

rhesus nonkey aerosol chall enge nodel.

Agai n, the proteosone fornul ated toxoid
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i nduced high anti-S.E. B. antibodies in the serum and
bronchial wash. | say high. | can't conpare them
directly with the m croencapsul ated study that we
just nmentioned, because they were done by -- under a
different set of circunstances by different people
and there were different -- somewhat different

| aboratori es.

But, | think it is safe to say that the
anti bodi es i nduced by the proteosone fornulation
were several fold higher than | have described for
t he m croencapsul at ed.

In this case, significantly 100% protection
was achieved. This is with an N of 20 agai nst
| ethal challenge. Also, significantly, the animls
inthis case -- there were at least three -- in this
case, two inmunization routes that were eval uated
t hat we, based on our information fromthe
m croencapsul ated data, chose to attenpt.

In this case, the animals that received
three intramuscul ar injections, or a primng
intramuscul ar followed by two intertracheal, these
animls were all protected.

Next view graph, please. (Visual aid
provided.) Let me sunmarize this.

M croencapsul ated S. E.B. toxoid showed us an
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efficacy, or protective -- protective efficacy of
77% 1 n conparison, the proteosone S.E.B. toxoid was
100%

Again, | won't go into the details, but
this was a significant nunber of animls, and these
observations were in conparison to the years of past
and were highly significant as far as saying that we
have got sonething going on here.

In addition, we did sone clinical
pat hol ogic studies in association with these two
vacci ne protocols, and at |east with our prelimnary
observati ons both of these vacci nes appear to be
safe. At l|least they were in the two nodels we
tested, the nouse and the rhesus nonkey.

Next slide -- or, view graph. (Visual aid
provided.) Okay, let me finish up by tal king about
the future. In the future we would focus on the
proteosome S.E. B. toxoid. Having said that, we
won't ignore the m croencapsul ated S.E. B. toxoid
and, as well, there is sone evidence that the newy

formnalized toxoid al one may be efficacious.

So, we have sone -- we have effort in that,
as well, okay? W are not elimnating that
possibility. | could give you sone history on the

prot eosome. When we did that, we decided to take
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our best shot at what we thought would be -- give it
t he nost opportunity for success.

| f we succeeded, then we could back off
fromthere. One of the ways that we could back off
fromthere was to try the toxoid alone. So, that
won't be elim nated.

By within fiscal year '95 we would hope --
we had pl anned out already the three clinical
studies that we feel |like we need to do to conplete
the pre-clinical proof as far as the proteosone
S.E.B. toxoid, as well as hold -- | have witten
here, "pre-I1ND neetings during that tine."

Next fiscal year we would hope to submt an
| ND and begin and/or conduct parts or all of Phase |
or Phase Il clinical trials with the ultinmte goal
bei ng gai ni ng FDA approval sonetine in the future.
Of course, all these steps that | have outlined here
are obviously based on success at the step above
that, or the previous step.

So, in conclusion et me say that | think
there is reason to be optimstic in the S.E. B.
vacci ne program The two vaccines, in particular
the proteosonme S.E.B. fornul ation, have given
outstanding results, results unattainable -- or, un-

attained within the |ast 25 years as far as this
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vaccine is -- as far as this programis concerned,
and we will pursue them as vigorously as we can.
Thank you. Any questions? Yes, sir?

MALE VO CE: (I naudi bl e).

COLONEL BAZE: Right. W -- that is -- we
have that programmed into these. Wen | said

"conplete the pre-clinical studies,” we have that
progranmed in.

The m croencapsul ated and the proteosone
are not -- like | said -- are not exactly
conpar abl e, because they were done under different
circunstances and different people were involved.

The proteosone results | gave you, these
ani ml s were chall enged approxi mtely 30 days after
the | ast immnization. The mcrosphere --

m croencapsul ated animals were chal |l enged what, Bob,
80 days?

COLONEL HUNT: 87 (i naudible).

COLONEL BAZE: There were sone |ogistics
problens. This was done in collaboration with
Sout hern Research Institute as an extranural
contract, and also with USAMRIID. So, there was --
in the shipping of the animals and what have you,

there was a delay as far as the challenge tine.

So -- but the longevity, the protocols are
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already in place. They have been approved and we
were waiting for support from USAMRI I D, as well as
fromthe Red 4 in this area to help us get those
done, but we have incorporated that into this tinme
line of fiscal year '95.

COLONEL TAKAFUJI: How far out are you
going to go?

COLONEL BAZE: We are going to go to a
year. W are going to do it in a step-w se fashion
approxi mately three nmonths, six nonths, assum ng we
have success on those, and we will go out to a year.

| think that is the guidelines we have been given,
as a year, approximately, to -- as far as |ongevity.
Sonmeone had their hand up? Yes, m' anf?

DR. BROOVE: G ven that the normal, if you
will, clinical syndrone, though so nmuch nore severe
with toxic shock syndrome toxin, | wondered if you
have ever | ooked in aerosol challenge with TSS T-1?

COLONEL BAZE: | haven't. | don't know if
anyone el se here has. Sone of the people here from
USAMRI | D m ght be able to comment on that, but |
t hi nk the answer is no.

But -- do you think that is right, Col onel
Franz, or do you know?

COLONEL FRANZ: | didn't hear the question.
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| am sorry.

MALE VO CE: The answer is no.

(Laughter.)

COLONEL BAZE: Yes?

COLONEL ERDTMANN: Several of the
(i naudi bl e) presented with a pul monary clini cal
expression, and we | earned earlier today that that
is also true of some of the bacterial infections
that could be biologically delivered as BW weapons.

In the threat of war, is there anything
going on to be rapidly assessed and di agnosed? What
i's happening with soldiers that m ght be comng in
in a |large group (inaudible).

COLONEL BAZE: Do you nmean as far as,
maybe - -

COLONEL ERDTMANN: Di agnostic -- yeah,
rapi d di agnostic --

COLONEL BAZE: -- as far as diagnostic?
Yes, there is. | amnot necessarily the one to
answer that question, but there is an elenent within
t he bi ol ogi cal program assessi ng di agnostic --
di agnosti cs.

Maybe --Dr. W negar, can you answer t hat
question, or can you address that? He is talking

about di agnosti cs.
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DR. JOHNSON- W NEGAR:  Yeah, | heard the
guestion. W have a nunber of specific assays in
pl ace, sone of which are derived fromtraditional
ELI SA type assays, and are now i ncorporated into
menbr ane cl osed group type assays, and we are trying
to incorporate a broad spectrum of all of the
bi ol ogi cal threat agents. So, if the specific
question was for SEV, yes, and BoONT toxin, yes. |
mean, this is --

COLONEL BAZE: | think that is what you are
asking, right?

DR. JOHNSON- W NEGAR: How many t hr eat
agents do we have in diagnostic test fornf

COLONEL ERDTMANN: Wel |, the concern is
that the clinical expression is very simlar with a
| ot of the agents --

DR.  JOHNSON- W NEGAR: Ri ght .

COLONEL ERDTMANN: -- that you conpare it
to and, so, the question the Conm ssion is going to
ask is, "What is causing these hundred people to
come in with these pul nonary synptons?"”

We have got to get a quick answer on it.
Are we working on getting the capability to answer
t he question quickly?

COLONEL WADE: Yes?
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COLONEL TAKAFUJI: Let me answer the
guestion. That is a very serious concern, and we
are addressing that as part of our program

As you well know, with all of these toxins
the actions are so fast, the binding occurs so
rapidly, especially with things such as neuro-
toxins, that this doesn't give ne nmuch of a w ndow
of opportunity.

Pl us that the ampunt of toxins that you are
referring to at any one time is such an anmount that
just detection, itself (inaudible), but there are
sone i nnovative ways, when you think about it, that
you can go about it.

For exanple, if you | ook at how t hese
toxi ns woul d enter the body, they enter through
(i naudi bl e) of the nose, for exanple. So, it my
very well be that the nost appropriate way to
di agnose it is not actually by drawing a serum
sanple for actually doing an (inaudible). So, those
types of things are in the (inaudible).

Toxins are going to be our biggest
chal l enge from a di agnostic perspective.

COLONEL BAZE: Yes, sir?

DR. ASCHER: M ke Ascher. Some of the work

that was done in this Institute when | was here a
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long tinme ago was really trying to hit this issue
ri ght on the head.

Looki ng at physi ol ogi ¢ changes of vari ous
(i naudi bl e) and S.E.B. was kind of fun, because it
had this profound | ynphocyte effect and you see a
very, very profound |ynphopenia in some humans,
basically no | ynphocytes, and it scares the hell out
of you when you see it. That is how it got
connected and was -- finally toxic shock was
(i naudi ble), and that all fit together.

But, | think the general result of that
program has been not conpletely satisfactory, that
the attenpt to put a conbination of a panel together
of things, at least in the physiologic sense, that
woul d show el evated iron decrease, zinc and all of
these things, it really never canme out conpletely
clear. It was a nice try.

COLONEL BAZE: Yes, sir?

DR. ALLEN: Have any of these toxins that
m ght be di ssem nated through the aerosol route,
what happens if the mlitary personnel are wearing
t he standard physical gas masks, or other types of
protective gear? |Is there a neans of perhaps
prophyl axi ng through that kind of physical route

before it gets into the systenf
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COLONEL BAZE: John, can you -- can you
comrent on that?

COLONEL WADE: We know considering particle
size and cut-off, the protective mask is one that
protects agai nst anything that you have seen here
today as far as inhaled aerosol. The difficulty is,
if you | ook at the size of the community that is
wor ki ng on detection, you have to know to put the
mask on.

You know, take today outside, raise the
tenperature 20 degrees, drop the humdity and that
is what we saw in Saudi Arabia. You didn't want to
have the mask on | ong.

| mean, alarnms went off and you did it, but
you were very happy to hear the all clear. Therein
lies the challenge, because nost likely with an
aerosol it is going to be odorless, colorless and
per haps tastel ess, and you won't know that it
happens. So, the physical protection, yes, it would

work if you have it on

(Pause.)
DR. KULLER: | think we can take about a
ten m nute break now and then we will conti nue on

with small pox. Of the record.

(Wher eupon, a brief recess was taken.)
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COLONEL TAKAFUJI: Good afternoon. There
has probably been no issue as enotionally charged,
or politically charged in terms of inmunization
policies in the area of bio-Defense as the snmall pox
issue, and this is an issue for the nenbers -- the
newer menbers of the Board.

This has been an issue of concern for many,
many years and it actually cane to a head way back
in the 60's and the early 70's when the World Health
Organi zation initiated a canmpaign to stop small pox
and eventually in 1977, in fact, the | ast
transmtted -- endemcally transmtted rel ated case
was heard in Somali a.

The policy in the country had been to stop
routine small pox i mmnizations, but, of course,
because of the mlitary concerns about small pox, the
policy had continued for some time. Later on in the
course of events, what had happened was that the
i ssue of the stockpile of small pox, of course,
becanme smaller and smaller as time went on.

The transfer of the stock -- the stockpile
of the vaccine was transferred to the Centers for
Di sease Control, Health and Human Services, and in
1988 we finally ended up, in fact, tenporarily

stopping the routine adm nistration of small pox
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vaccine to our recruits for a variety of reasons.

But, much of it centered on the fact that
we were now al so runni ng out of vaccine
i mmunogl obulin, and it was considered to be
unethical to be able to continue a small pox
vaccination policy in the atnosphere when, if we had
an adverse event occur, we woul d not have adequate
supplies of V.1.G  That, in essence, sunmarizes the
sequence of events that transpired regarding
smal | pox.

VWhat we find ourselves with now, as a
result of the continuing threat that still faces us,
as you heard this norning, is an issue about how do
we continue to address protecting the forces in view
of the devel opnent of now a new vacci ne that we have
been tasked by the forner Defense Health Council,
chaired by at that time Dr. Bud Mayer, to devel op.

Dr. Russell, when he was Comrmander of
Medi cal Research and Devel opnent Command, was
intimately involved in this decision pertaining to
what we would be able to do in terns of delivering a
new product that would be a safer vaccine to the
Def ense Depart nment.

| will be providing to the Board a copy of

all of the letters and nmenoranda that took place
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pertaining to this issue of smallpox so that -- |
believe, Dr. Ascher, you will be the one that wll
be working on that, so | will provide you a copy of
t he whol e packet so you have a conplete history of
everything that has transpired in the task groups
that resulted thereof of us.

| really want to get into the science and
get your questions and input on this issue, so |
really don't want to spend nmuch tine covering the
politics. This afternoon | will be joined by
Col onel Jerry Jennings, who is the Chief of Virology
here at USAMRI I D, who has inherited the task of
maki ng sure that this program happens in terns of
t he new vaccine, and also Dr. WIlI| Brandt from
USAMDA who has been particularly involved with
maki ng sure that we work all these issues with FDA
and get our supplies of V.I.G wup to par.

He will also have some comments to make
pertaining to our current status with the V.1.G
Jerry?

COLONEL JENNI NGS: Thank you, sir. Good
afternoon, | adies and gentlemen. May | have the
first slide, please? (Visual aid provided.)

The efforts that | wll be discussing this

afternoon represent the group effort fromthe
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Virology Division, which includes current efforts by
Dr. Dave McLean who, as we speak, is at Ft. Sam
Houst on conducting a study to initiate efforts by
the late Dr. Dalrynple and who has honored this
conference room his nane.

Current stocks of the Wyeth Vaccine are
di m nishing in supply and particularly in potency,
as you heard this norning. Due to that fact and due
to the old manufacturing process, we were tasked
with devel oping a safe efficacious and repl eni shabl e
smal | pox vacci ne.

That new vaccine is called TSI GSD-241, for
| ack of a shorter nanme. |t was produced in cell
culture fromthe New York Board of Health strain.

It was devel oped for subcutaneous inoculation to
m nimze the possibility of spread to others which
can occur following -- which can occur fromthe
cut aneous vesicles which result from scarification.

The initial biological and safety
characteri zati on of the new vaccine included a pock
formation in chicken eggs, a virulence testing in
m ce and |l esion formation follow ng intradermal
i nocul ation in rabbits.

Al'l of those tests indicated that the new

vacci ne was conparable to the original parent
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strain, and also that the test indicated that it was
within the classical guidelines devel oped for
smal | pox vacci nes.

A primate study was conducted to conpare
t he new vaccine to Weth strain. Those prinmates
that were inocul ated by the intradermal route
devel oped sonewhat m | der |esions than those with
the Weth Vaccine. Primates that received
subcut aneous or intranuscul ar inocul ations did not
devel op any cutaneous | esions. Those pri mates
whi ch received internasal inoculation failed to
devel op an adequate neutralizing anti body response.

However, all three of the other routes, ID, SQ IM
di d devel op adequate neutralizing antibody response.

Based on that group of data, a dose

escal ation trial was conducted in human vol unteers.
As a point of reference, the Weth Vaccine, when it
is given by scarification, delivers approximtely
ten to the fifth, or five PFU s to the person

i nocul at ed.

None of these individuals devel oped any
conplications. However, several of the individuals
devel oped pox | esions at the site of inoculation.

In addition, those -- there was a correlation that

the neutralizing anti body response appeared to be
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dependent upon the formation of a pox |esion.
However, those -- the nunbers were rather
smal |, as you can see fromthe sanple groups. This
is an exanple of the lesion in one of the
volunteers. This is on day 5 -- day 0O being day of

i noculation -- so day 5, day 9 and, lastly, day 14.

Because we wanted to m nim ze the formation
of these pox | esions, we conducted a second safety
trial to determ ne the safety of the vaccine if
given intranuscularly or intradermally. Again, none
of these individuals devel oped any conplications.

Those individuals that received the
i noculation intradermally devel oped erythema
i nduration at the site; however, only one individual
devel oped a pox lesion. None of these individuals
devel oped an adequate i mmune response, with the
exception of the one individual who had a pox
| esion.

As | nentioned at the beginning, we
currently have a study in progress at Ft. Sam
Houston wi th Col onel Shannon to | ook at the
i mmunogenicity of the new vaccine conpared to the
Wet h Vaccine. There are three groups of

i ndi vidual s, as you can see there.
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As far as what vaccine and what route they
received, the first group is divided into two
groups. Half of the intradernmal group receives an
al cohol wipe in an attenpt to decide if that wll
mnimze the possibility of a pox lesion at the site
of inocul ation.

As Dr. Johnson-W negar alluded to this
nmor ni ng, one of the problens in working with
smal | pox is that we are unable to directly test the
efficacy against the variola virus. Therefore, we
are
testing -- or, we are exanm ning -- surrogate
mar kers, anti body response and T cell response in
great detail in these individuals.

That is being acconplished by Dr. Al an
Smal | j ohn here at USAMRI I D and, in addition, through
an extranural contract with Dr. Frank Innis at the
Uni versity of Massachusetts.

To date, we have enrolled 30 individuals in
this study. None of them have had any serious
conplications. O the 12 individuals who have
devel oped -- who have received inocul ation
intradermal ly, six of them have devel oped pox
| esions; three of themin group 1-A that received

t he al cohol wipe and three in the group 1-B.

CAPI TAL HI LL REPORTI NG, | NC.
(202) 466- 9500



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

520

The conclusions to date is that we have
produced a safe and repl eni shabl e vacci ne, and we
hope that the current study and future studies wll
help us to establish the optinmal route and dose of
t he vacci nati on.

| can take questions now, or if Dr. Brandt
wants to go ahead and speak and then maybe we wil |
just take it as a group. So, | will introduce Dr.
Brandt from USAMDA.

DR. BRANDT: | will just give you the
status of the vaccinia i nmunogl obulin, the currently
avai l able material both fromthe mlitary and from
the Centers for Disease Control that had expired
back in June of 1990, and the FDA agreed to a two-
year extension at that time if we gave them potency
data every four nonths, which we did.

We got contracts going in 1992 to start
i mmuni zi ng and pl asmapheresing mlitary vol unteers,
retirees and discharged mlitary. W didn't get
enough material produced in tinme. W had to go in
for another two-year extension in June of 1992.

That expired last nmonth in June of 1994 and the FDA
gave us anot her one-year extension.

As the potency data continued to roll in

every four nonths, there has been no change. The
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FDA performed HPLC studies on this ten-year-old
product and it still looks like it is fresh
mat eri al .

They only allow the one-year extension
because they are fairly sure that they can arrange
for the release of a 6,000 bottle ot that is being
hel d out at Hi ghland right now.

The issue is hepatitis C. Sone of the
early units went in before the hepatitis C testing
was established, and the FDA's own PCR testing --

t hey have gone through it twice now -- is absolutely
negati ve. They are still a little concerned
about the fact that some untested units had gone
into that first batch, and they are currently
resolving that issue of whether we would do heat and
activation curves to show that hepatitis Cis
destroyed at the treatnment tenperature of this
V.1.G It is three days at 45 degrees centi grade.
That is the only i mune gl obulin product that is
treated that way.

We don't know, but we are waiting to hear
if they will release it, or if they want us to
conpletely re-bottle it, put in a detergent bar, or
an inactivation step, or -- | don't know.

But, at any rate, we took care of
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repackaging both the mlitary and the CDC supplies
down at Atlanta, so that V.1.G continues to be
avai l able for those clinical centers that are doing
vaccine studies with vaccinia vectored vaccines.

The supply is getting low. | think CDC
only has about 150 bottles left. The mlitary has,
oh, about 300. We have about 50 bottles, ten each,
out at the Plasma and Pheresis Centers in case of an
adverse reaction.

Si nce 1992, January, we have had 1, 865
donors that have been vaccinated and one serious
adverse reaction that required 50 mls of V.1.G  So,
right now the availability of fresh V.I.G is stil
in question, but we hope to have it resolved within
t he next several nonths. Yeah?

DR. STEVENS: | ama little puzzled about
the hepatitis C concern. |Is this an IV
i mmunogl obul i n,
or --

DR. BRANDT: No, it is intranuscular and
that is -- so far, there are two people that feel --
within FDA -- that feel that they should release it
to us, but they are still agonizing over their
deci si on.

DR. STEVENS: | didn't think there was an
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i ssue about hepatitis Cwth I Minmnogl obulin

DR. BRANDT: We wouldn't think so, but
nonet hel ess they are conservative and --

DR. STEVENS: 1In fact, there has been a
recent outbreak of hepatitis Cwith IV
i mmunogl obulin in material that was tested by --
donors all tested by a second or third -- second
generation (inaudible), so there is concern of the
reverse issue. That had me puzzl ed.

DR. BRANDT: Yeah, up to Novenber of 1991,
of course, they allowed hepatitis C positive
material to go in, because they figured that the
hepatitis C anti bodi es were beneficial, but then
t hey backed off fromthat position and we had to
institute then the hepatitis C testing which del ayed
us somewhat. Any others?

MALE VO CE: This is in reference to the
vacci nia vaccine. Do you have any idea whether this
vaccine woul d alter other vaccines that utilize
vaccinia vectors, either (inaudible) potency of
t hose vacci nes?

DR. BRANDT: It remains to be seen. \What |
di scussed was our BDRP program as far as the
vacci nia goes. Under our infectious disease

research program we are in the process of
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devel opi ng a vaccinia vector hunt on vacci ne, and
then there is numerous other groups out there who
are | ooking at vaccinia vector vaccines.

| think I can say that, other than the
mlitary, we would probably be the only ones that
are really concerned with the effect of those
vacci nes on small pox immunity. A lot of the
vaccinia vector ones are nore interested in how the
i mmune response is to the gene that has been
i ncorporated into the vaccinia virus.

GENERAL RUSSELL: What kind of a yield do
you get fromthese subcultures and how do you arrive
at the doses that were used in these studies?

DR. BRANDT: The -- if | am not m staken,
there may be sone here who renmenber it better.
bel i eve that new vaccine is bottled at ten to the
eight PFUs. | believe that is correct, and the
initial dose was just a dose escal ation.

Subsequent studies were essentially because
we wanted to conpare it to the Weth Vacci ne, which
was given at ten to the fifth and, hence, that is
t he dose that we had used.

GENERAL RUSSELL: Do you have any studies
of deep IMwith ten to the seventh and ten to the

ei ghth that you m ght expect antibody response?
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DR. BRANDT: To ny know edge, | am not
awar e.

COLONEL TAKAFUJI: Going back to that
guestion that was asked about the vaccinia, and that
is a concern that we have had, because when we | ook
at this programwe are not just looking in terns of
nmeeting a requirenent in terns of protecting the
force against small pox, we are |looking at it in
ternms of protecting the force against orthopox
viruses and we are |looking at it fromthe standpoint
of also the booster.

So, that may be necessary down the road
and, as you already are very nuch aware of, there is
a lot of that from | ooking at not only things having
to do with vaccinia as carrier vaccines, but other
types of vaccinia related carriers that could have
an inmpact in ternms of our total program

So, there is a concern that we have. W
just don't have the data that would substantiate
either where there is going to be sone conpetitive
probl ens, or what, at this point in time, but it is
a concern that we have.

The ot her concern that | think | want to
enphasi ze that Col onel Jennings made was that it

appears that what we still need to really elicit the
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best etiological response is sonme type of pustular
formation.

Oiginally, when we were tasked to devel op
a vaccine, it was with the idea that the vaccine
t hat woul d be produced woul d be, nunber one,
cl eaner, nunber two, safer in ternms of |ess
reactogenicity. W have done that. W have a
vaccine now that is cleaner, that is safer.

That is basically the same virus, but it is
a cl eaner and safer product, but what we are finding
out is that in order to elicit the appropriate
eti ol ogical response, as evidenced by new titers and
so forth, it appears that we still need that
pustul ar formation, which still creates a potenti al
problem for us fromthe standpoint of the risk of an
aut oi nocul ation, as well as risk of transm ssion to
ot her people in the comunity.

GENERAL RUSSELL: You can't say that,
Ernie. You have only got data with a | ow dose, and
a |l ow
dose --

COLONEL TAKAFUJI: Well, you have an open
pust ul e.

GENERAL RUSSELL.: (I naudi bl e.)

COLONEL TAKAFUJI: But, you have a pustul e.
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GENERAL RUSSELL: But, with other nore
att enuat ed pox viruses, including the generic pox
you give at high dose, with no evidence of skin
(i naudi bl e), but you do get a response to that
virus. (Ilnaudible), so you can't say that you need
a pustule formation until you do the --

COLONEL TAKAFUJI: What | am saying --
yeah.

GENERAL RUSSELL: -- ten to the eighth.

COLONEL TAKAFUJI: | wunderstand, but what
am saying is that based on what we have so far, it
appears that there nay be --

GENERAL RUSSELL: You have done the w ong
experiment.

(Laughter.)

COLONEL TAKAFUJI: You know, the thing is
that if | am-- if ny statenments happen to be right
and if, indeed, we do need to still do sone type of
scarification nethodol ogy, we haven't really sol ved

t he probl em about potential risk.

Now, if you notice, those slides that | had

Col onel Jenni ngs show you, specifically, those are
smal | pustules, so in terns of risk, the risk is
smal |, but the problemthat we have to deal with is

where we are going to be exposing recruits, for
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exanpl e, of people who we woul d be i nmuni zi ng,
nonet hel ess, to an un-inmuni zed popul ati on where
there may be sone very serious risk factors that may
predi spose themto contracting infection.

There is al so another issue that had cone
up as a result of this program and that is a health
care provider issue, because as we | ook at alternate
routes in terms of how we would deliver the vaccine,
there is a danger that there may be sone spl ash
resulting fromthe adm nistration of a vaccine
intradermally if you were to use a nmethod other than
the bifurcated needl e and, therefore, splash through
t he eyes, which could create a vaccinia eye
i nfection.

(Pause.)

MALE VO CE: Col onel Jennings said that
when the virus is given subcutaneously at various
doses, if you go up to ten to the eighth, ten to the
eight CFU s or ten to the 7.8, or 7.8 |logs, he
descri bed the i mune response as i nadequat e.

We don't really know that it is inadequate.

VWhat we know is that it is several fold |less than
t he anti body response you get when giving Weth by
scarification. The sanme is true for L-vac and for

MVA attenuated viruses given in |arge dose, subcu,
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hi storically.

They are not necessarily inadequate when
you test against small pox. They are -- they pale by
conparison serologically, and we think in a T cel
response conpared to a scarification response.

We don't know what is sufficient. W know
what is -- we know that what we are getting is |ess
than what is typically gotten with scarification

COLONEL TAKAFUJI : | asked Dr. Benenson,
who has, of course, been involved quite a bit with
the smal |l pox issue through his lifetime to |ook into
sone of the aspects pertaining to the jet injector
gun and the use of jet injector nmethodologies in
terms of how smal | pox could be adm nistered using an
i ntradermal nuzzl e.

Do you have any comments that you woul d
like to make to the group, sir?

DR. BENENSON: Well, first of all, | would
like to go to the issue of (inaudible). W carried
out a four University study and we were very
cautious still. W didn't dare go above ten to the
five. We gave subcutaneous great care. There was
dose exam nation on the needle and we used ten to
the three, ten to the four, ten to the five.

The surprising result, although it is a
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poi gnant result, was that there was no dose response
that occurred. It was just flat. About one-third
devel oped anti body. There were nore that devel oped
anti bodi es by hemaggl utination inhibition than by
neutralization.

Now, we have deci ded that we woul d
determ ne how effective the inmmunity was by their
resistance to a challenge with a standard
(i naudi bl e) vaccine. W did that six nonths
afterwards and the disappointing thing was, first of
all, about a third devel oped a primary type | esion
to the challenge, the first cutaneous chall enge.

The other thing that has had ne intrigued
since that tine, you could not |ook at the
denonstrabl e anti bodies and say this person is
i mmune. Now, it -- the neutralizing antibody didn't
mean that they resist infection, the
hemaggl utinati on anti bodies didn't. That
| eaves the cell inmmunity, the thing we didn't | ook
at and maybe woul d be the nmeasure, but the inportant
thing is that after getting the vaccine (inaudible)
we did not get imunity (inaudible).

Now, that was not done (inaudible). That
was way back in 1956 (inaudible). W gave with care

subcut aneous vaccine, and | think that they were
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probably working around the ten to the seventh and
ei ght h and (i naudi bl e).

Yeah, only one of them showed any cutaneous
| esions. We then challenged (inaudible) and one
quarter of them devel oped (i naudible). So, that
much for subcutaneous vaccination. | think it is
unreliable. You don't know what you have got.

Now, the other issue was one of angul ar
injection. First of all, the angular injection was
put on for two reasons. W did that because, for
one thing, even though a regular injection worked
very nicely in the three of us, three nales who were
wor ki ng on establishing the characteristics of the
orifice, when I called in ny secretary (i naudible),
gave her a shot and there was no (i naudible).

Her skin was nuch nore tender and |ess
course than the males, so the thought is that we had
the issue of the resistance of the skin (inaudible).

In one way, to mnimze that as a problem we had
the injection go angul ar, which would give us the
| onger area of the skin, but added to that was the
advant age that we woul d have nore virus situated at
the skin | evel, and assum ng that that was
subcut aneous (i naudi bl e).

So, that is where we were. CDC t hen took
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over and (inaudible) and with the jet injection a
one to fifty dilution of the ten to the eighth
vaccine, ten to the eighth (inaudible) vacci ne was
as effective, or nore effective in producing
i munity, period, based on antibodies. No, visible
takes. | think they used visible takes pox as the
criteria.

(i naudi bl e) out with a conclusion that |
think you did, Ernie, and that is that in order to
know t hat you have i mmunity agai nst that

(i naudi ble). Now, one of the issues that you had

mentioned to ne was a concern -- and we consi dered
this very seriously -- when you prinme your injector
you have to fill the system You do that by

squirting a couple of shots into the air.

(Laughter.)

That is perfectly all right if you are
dealing with (inaudible), but we didn't. W were
concerned about what woul d happen if live virus got
into (inaudible) and the solution is very, very
sinple. When you do that, you have a (inaudible) or
jar of cotton (inaudible) and shoot into that, so
you don't generate an open aerosol.

| think that (inaudible) of the -- | guess

that is as far as | will go (inaudible).
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MALE VO CE: Did you guys change needl es?

DR. BENENSON: Did we change?

MALE VO CE: No, did the guys at USAMRIID
change needl es?

MALE VO CE: | wasn't there when they
actually did, but |I believe so. (Inaudible.)

MALE VO CE: Yes, at the tine they drew it
into the syringe with one needle, replaced the
needl e and i nocul ated with another. So, what went
in subcu, or IMwas a clean needle.

DR. ASCHER: Another way to | ook at this
is, we heard about tularem a, which is also a
scarification, and the way | have al ways t hought
about both of these is that you are giving whatever
dose in that situation into a place where it is part
of the target pathol ogy, and the organism w ||
replicate to a certain level. The inmune response
ki cks in and you have basically a corrected,
automati c i nmune response based on the equilibrium
bet ween that dose and the i mmune system

| think General Russell is right, though,
that if you really got a pure product which woul dn't
do that, you could get the sane affect, but it is a
| ot easier, to ne, to use the |ow dose and let the

equilibriumfind its own balance. You can see it,
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because you know who has got inmunity.

DR. BENENSON: (| naudi bl e.)

MALE VO CE: It is just the safety issue.

MALE VO CE: Oh, yeah, | know, it is the
safety.

MALE VO CE: | don't renenmber seeing it in
the literature, but nmaybe -- in the study you have
chick enbryo vaccine (inaudible) and they went down
to Puerto Rico and gave a bunch of shots with it and
devel oped a | ot of abscess, so that the (inaudible).

Now, that is not consistent. It hasn't
happened anywhere else and | don't understand it.

MALE VO CE: (I naudible.)

MALE VO CE: (I naudible.)

DR. BENENSON: The whol e poi nt was, and we
have been criticized for it, our (inaudible)

i ntradermal (inaudible) very | ow bacterial count,
but it is a live bacteria and (inaudible) of his
argunment was we have no bacteria. (inaudible.)

MALE VO CE: W could --

COLONEL TAKAFUJI: We have answers we
didn't anticipate. |In fact, sone -- many of these
issues will be conm ng up as we nove ahead, but
clearly there are sone issues having to do with the

met hodol ogy in terns of how we inmmunize, be it by
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needl e, or be it by gun, and no matter how you do
it, I nmean, you know, you are going to drag
sonet hi ng through a hole that you put in sonmeone's
arm

Whet her it is |eaking backwards, or whether
you are dragging it forward, | nean, the point is
that in a certain nunber of people you are going to
have a pustule formation, so we have got to address
that issue, or |ook at, perhaps, an alternative way
of i mmuni zing al together.

So, that is going to be a concern that we
have. We have basically met the charge in terns of
comng up with a cleaner vaccine. The question is
now how do we do it, and do it in the nost safest
way possible. That is an issue.

The second issue is having to do with the
i mmuni zation and what is adequate protection, and
tied in with that is the issue of, "Well, how often
do you boost," because I amsure all of you renenber
t hat when we started this small pox vaccination
program many years ago, it was |like every year and
then went to every three years, and it was extended
to every five years and, you know, what is the
appropriate time interval to boost individuals?

That is going to have to be addressed sonmewhere in
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t here, too.

DR. BENENSON: The CDC has put out
(i naudi bl e) amendnent to the --

COURT REPORTER: Excuse ne, sir. Excuse
me. Excuse nme, sir. Could you take that
m crophone, please? Oherwise, a |lot of the people
| don't think are hearing all that you are saying
there. The other one, please. Thank you.

DR. BENENSON: CDC has put out the

gui delines for the -- oh, you are not ready?
(Pause.)
| will try to talk |oud enough so it won't
mat t er.

COURT REPORTER: That's fine, that's fine.

DR. BENENSON: Alright, the CDC has put out
gui delines on how to handle this particular issue
and they have indicated -- | think you should be
saying this, not me -- that the priority is that
t hose people who are actually handling the vacci nal
mat eri al shoul d be vaccinated and CDC wi || provide
the vaccine for it.

There are others who are peripherally
exposed in which one may wel |l consider that they
shoul d be covered, too, if they are handling -- are

potentially exposed. But, the one group, they are
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very positive and say that they should be
vacci nat ed.

| don't renenmber whether it was every three
years, or five years they should be re-vaccinated,
but I -- you know, | can tell you that in the next
edition of the "Controlled Communi cabl e Di seases in
Man" that is going to be specified.

DR. BROOVE: (Ilnaudible.) You are aware
because of the increased use in |aboratories using
the vaccinia as a vector for various procedures so
that the recommendati ons were updated to deal both
with | aboratory workers and with health care workers
who were caring for investigational vaccine, or
ot her exposures.

MALE VO CE: (Il naudible.)

COURT REPORTER: Excuse ne, sir. Could you
use the m crophone?

DR. BENENSON: If this node of inmunization
in which we are using the vaccinia as a carrier
depends on multiplication of the virus and therefore
t he other antigens, how can you boost if you have
created i munity against vaccinia to start with?

This is sonmething that I -- you -- maybe
sonme of you are working in this and can explain it

to nme. | know | have read the publications that say
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that, yes, they were able a year later to elicit

i mmuni ty agai nst another di sease, but sonehow or
anot her, basically, there is an illogical step in
here. Can anyone explain that?

MALE VO CE: (I naudi bl e).

DR. ASCHER: Could you rephrase the
gquestion? |If you would then ask the question, would
soneone given a reconbi nant vaccinia vector carrying
anot her protein, would a person with a primry
response to that give a different inmmune response to
the carried material than sonmeone with a secondary
response?

Your prediction is that a secondary
responder previously imune to vaccinia would have a
bl unted response to the thing that is being carried,
and that is very reasonabl e.

DR. BENENSON: Well, if the specific --

MALE VO CE: Yeah, right.

DR. BENENSON: If the specific booster
response to the sane epitope -- | accept the fact
that a very small amount of it is enough to give you
t he booster effect, but our friend in Al bany used
di fferent antigens and hypothetically the vaccinia
virus was not multiplying and, yet, he clained that

he got anti bodies through these other factors.
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| think it is very good if it works, but I
am puzzled as to why it woul d.

COLONEL TAKAFUJI: Well, the presentations
that you heard on the small pox, clearly they are
mul ti-faceted, and | would like to be able to in the
future bring sonme of these issues to the Board in a
much nore formal nmanner, because, as you can see, we
are faced with a nyriad of different issues.

But, | am not just concerned about the
devel opnent from a research | aboratory perspective,
but I am very concerned about how we are going to
adm nister a policy that would basically utilize the
new vacci ne that we are doing.

| would like to have the freedomto be able
to come to the FEB and ask for your guidance in that
regard, and whether it would be your commttee, Dr.
Ascher, or another commttee, it clearly is
sonmet hing that we nust come to some consensus on.

The worst thing of all, as | see it fromny
perspective, is to spend a | ot of research dollars
which are already at a premumto devel op a vaccine
t hat never gets adopted by the mlitary.

So, | would |like to see us develop a
product that makes good sense and is very practical

at neeting the needs of the mlitary. Thank you
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very much

(Pause.)

DR. KULLER: Dr. Smth?

DR. SMTH:. Are any of these working? Can
you hear ne?

(Pause.)

May | have the first slide, please? Good
afternoon. (Visual aid provided.) OCkay, in ny
sunmary this afternoon I will review our current
efforts to design and devel op i nproved vaccines for
t he equi ne encephal onyelitis viruses.

These are al phaviruses which are nosquito-
borne in nature and cause epi zootics associated with
hi gh nortality in equines, and an incapacitating or
encephalitic di sease in humans.

However, they are also highly infectious
and stable in aerosols and are easy to produce in
| arge quantities in relatively cheap systenms. As
such, they are classical BWagents and, hence, our
concern here.

| will speak to the outline shown here and
try to sunmarize the problens with the existing
vacci nes, problens which are specific to al phavirus
i muni zation and our current vacci ne devel opnment

efforts, which include |live vacci nes derived from
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i nfectious clones, which is a collaborative effort
with investigators at the University of North
Carolina, mcroencapsul ated vaccines, which are --
which is a collaborative effort with investigators
at the University of Al abama and reconbi nant
bacul ovi rus expression products.

The al phaviruses of direct concern to the
BDRP are the three equine encephal onyelitis viruses,
Venezuel an, Eastern and Western viruses. Actually,
Venezuel an exists as a conpl ex of serologically
related viruses and that conplicates vaccine
devel opnent sonewhat, as | will discuss |ater.

The specific objectives -- directives -- to
t he al phavirus program are sumuari zed here. The
obj ectives are to devel op vacci nes which w |
protect over 80% of soldiers from an aerosol
infection with mniml reactogenicity and transition
to advanced devel opnent of vaccine for Venezuel an by
1996 and anal ogous product for Eastern and Western
by 1998.

Previous efforts within the Research and
Devel opnment Command have resulted in four al phavirus
vacci nes which are currently used under | ND st at us.

None are |licensed vaccines. A live attenuated

vacci ne for Venezuel an, TC-83, and formalin-
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i nactivated vacci nes for Venezuel an, Eastern and
Western viruses.

However, extensive experience with these
vacci nes in humans under the auspices of the Speci al
| mmuni zati on Program at USAMRI I D has denonstrated
that they have nultiple and unacceptabl e
deficiencies with respect to inmunogenicity and/ or
reactogenicity.

Furthernore, use of these vacci nes has
reveal ed other problens related to al phavirus
vacci nation, including vaccine interference, non-
responder popul ations, insufficient protection
agai nst heterol ogous strains and questionabl e
protecti on agai nst aerosol infections.

TC-83 is a product attenuated by serial
passage in cell culture. This product is used under
| ND status to protect at-risk |aboratory personnel
and has al so been used as a veterinary vaccine.
However, TC-83 is known to consist of heterogeneous
virus popul ati ons which vary markedly in their
virul ence for rodents.

It is also reactogenic in 18 to 20% of
human recipients, sonme of whom mani fest a syndrone
not unlike the natural disease and shed virus in the

nasopharynx which is virulent for hanmsters. It is
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uncl ear whether these nore virulent isolates result
fromtrue genetic reversion, selection of nore
vi rul ent subpopul ati ons, or perhaps both.

TC-83 produces a spectrum of adverse
reactions which occur with a binodal distribution
with peaks at one to two days and seven to ten days
after vaccination. This chart plots severe and
total reactions by day of onset.

The severe reactions include high fever,
headache, photophobia and disorientation. The nore
mld reactions typically include | ower fever,
myal gi a and headache. Due to its reactogenicity and
the severity of sonme of these reactions, it seens
unlikely that TC-83 woul d be used i medi ately prior
to troop depl oynent.

Surprisingly, for a vaccine with such high
reactogenicity rates, TC-83 also fails to elicit
adequate | evels of neutralizing antibody in at | east
20% of recipients. TC-83 has been shown to be
transplacentally transmtted in mce. It also
reverts rapidly to virul ence upon passage in
hanmsters or infant m ce.

TC-83 causes fever and virema in sone
vacci nated horses and was reported to be transmtted

to nosquito vectors follow ng vaccination of horses
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in Texas during the 1971 epi zootic.

Based on a few cases of |aboratory acquired
di sease here and el sewhere, it al so appears that
successful seroconversions in humans to TC-83 does
not provi de adequate protection against sone
enzootic subtypes of Venezuel an.

| would like to now turn to the formalin
i nactivated vacci nes which the Command has devel oped
for Venezuel an, Eastern and al so Western. These
vacci nes were produced in the 1960's nad 70's and
made from nedia fractions of infected chick enbryo
fi brobl ast cultures.

I n general, these vaccines produced in cel
cul ture have proven to be safe and are well -
tolerated. However, they are al so poorly
i mmunogenic, requiring nultiple injections and
periodi c boosters, and they are also relatively
expensive to produce and there have been questions
rai sed about their ability to provide protection
agai nst aerosol acquired infections.

The formalin inactivated product for
Venezuel an, C84, was produced from TC-83 to provide
an added | evel of safety in light of previous
difficulties with inconplete inactivation of

vi rul ent Venezuel an strains.
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It provides efficient protection in
hanmst er s agai nst subcut aneous chal | enge, but does
not protect hansters agai nst an equival ent chall enge
delivered by the aerosol route.

It is unknown whether these results can be
extrapol ated to primates, although in the absence of
data to the contrary, it has seened prudent to
assunme so and, thus, C84 is currently used only to
boost TC-83 vaccinees and not as a primary vacci ne.

If we now | ook at our experience with the
i nactivated Eastern and Western vaccines, the first
point is that these are the only vaccines currently
avai l able. There have been no |ive attenuated
vacci nes devel oped for Eastern and Western.

The second point is that they are poorly
i mmunogenic. Miltiple inoculations are necessary
and seroconversion rates are low. After the primry
series, only 58% of Eastern vacci nees devel op one to
forty neutralizing titers, and the rates for Western
are even | ess, about 50%

In addition, antibody titers decline
rapidly. Less than half will maintain a mninm
titer for 12 nonths. W don't know whet her
i ndi vi dual s whose titer declines becone susceptible,

but we nust assune that sone are and, thus, the
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| aboratory staff are frequently tested and boosted
to maintain titers.

It would, of course, be considerably nore
difficult to maintain titers in |arge nunbers of
troops in the field, so | think it is clear that the
cl assi cal approaches to vacci ne devel opnent have
failed to provide vaccines which nmeet the
requi rements of the BDRP and that the existing
vacci nes are inadequate by a nunmber of criteria.

They have been useful in a serologically
and nmedically nonitored | aboratory popul ation, but
they would be of limted use in a depl oynent
Situation, so in the late 1980's a fresh | ook at
t hese problenms was nade with the objective of newer
t echnol ogi es that woul d overcone the inherent
limtations of the nore classical approaches.

A nunber of strategies were considered and
both live attenuated and non-replicating vaccine
strategies are being pursued. The approach that we
have taken to develop |ive attenuated vacci nes has
t aken advantage of the fact that the al phavirus RNA
genonme is infectious as naked RNA.

It is therefore possible to make a DNA copy
of the viral genome by genetic engineering

techni ques, introduce attenuating nutations by site
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di rected nut agenesi s and derive vacci ne candi dates
which are completely defined at all 11, 000
nucl eoti des.

The basic prem se of this rational approach
is that optiml characteristics of attenuation,
i mmunogenicity and | ow reversion rates can be
achi eved by engineering the genetic |loci controlling
t hese characteristics.

The overall strategy is outlined here. Can
t hat be nade smaller, or -- well, | think you can
see it. The first step is to nake DNA clones from
viral RNA covering the entire Venezuel an genone and
ligate themtogether to forma full length clone
downstream froma T7 RNA pol ynmerase promoter. This
is basically a transcription plasm d capabl e of
maki ng viral RNA.

The next step is to identify specific
nucl eoti de changes which will attenuate the virus.
This was acconplished by sequence conpari son of
attenuated and virulent strains and al so by targeted
mut agenesi s of highly conserved areas of the viral
genonme thought to be critical for virus replication.

The identified nutations are then
i ncorporated into the full length DNA cl one by site-

di rected nutagenesis, either individually for

CAPI TAL HI LL REPORTI NG, | NC.
(202) 466- 9500



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

548

eval uation of the nutation, or in various
permut ations to produce candi date vacci nes.

The nmodified clones are then transcribed to
produce RNA, which is transfected into certified
cells in culture to recover the nodified viruses for
animl testing. All of this has been done for the
Venezuel an vi rus.

The individual attenuating nmutations which
we have identified and studied are shown here al ong
with our assessnents. Essentially, all of the
attenuating nmutations discovered are in the E1 or E2
gl ycoprotein genes. The nutations above the |ine
were defined by sequence anal ysis of attenuated
mut ants and those below the |ine were discovered by
target ed nutagenesi s studies.

A realistic vacci ne candi date woul d, of
course, require nmultiple independently attenuating
mut ati ons to maintain genetic stability and prevent
reversion. The various pernutations of the
i ndi vidual mutations which we have assessed are
shown here.

All of these have been tested in mce and
hanster nodels for attenuation and also for their
efficacy agai nst both parenteral and aerosol

chal | enges.
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A typical assessnent study sheet is shown
here which is pretty tough to read, but really there
is only two inportant points that | want to show you
here. One is that we have made several constructs
here that are conpletely attenuated foll ow ng
subcut aneous i nocul ati on, and al so that there are
credible neutralizing titers which are generated and
t hat these vacci ne candi dates are capabl e of
conpletely protecting these m ce agai nst not only
aerosol -- not only subcutaneous, but al so aerosol
chal | enge.

Based on the results of the prelimnary
rodent assessnent, we have chosen the nost
attractive three candi dates which are now bei ng
tested in primates. So, overall we are very
optim stic about this program and expect to
transition a safe and effective vaccine for
Venezuel an virus on schedul e.

One of the advantages of this rational
approach and that we have -- that we have a
conpletely defined vaccine and that there is a
direct extrapolation to Eastern and Western viruses.

In fact, we have already developed a full length
clone for Eastern for this purpose.

However, in this context and within the
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br oader context of the BDRP objectives which include
t hree al phaviruses, there nay be a potential problem
with Iive al phavirus vaccines. That is to say, a
generic problem and that is the phenonmenon of
vacci ne interference.

In recent clinical trials carried out at
USAMRI | D, we have made the observations that are
shown here. | n non-inmmune recipients we see about
an 83% seroconversion with TC-83 VEE vacci ne and
about a 98% conversion with our new Chi kungunya
vacci ne.

However, in TC-83 i mune individuals,

Chi kungunya vacci nation only seroconverts 46% In
Chi kungunya i mmunes, the seroconversion rate for TC-
83 drops from 83%to 40%

This was not actually entirely unexpected,
as al phaviruses are known to cross react
serologically and this | eads to sone heterol ogous
imunity. However, we assuned that this would not
be a problemw th sinultaneous or polyval ent
vacci nation. That, however, nmay have been w ong.

In this study, individuals were given the
Chi kungunya vaccine in one armand either TC-83 or a
pl acebo in the other. Wat you can see fromthis

study is that when the two vaccines are given
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si mul taneously, there is still a significant
reduction in seroconversion to the Chi kungunya
vaccine that is shown here.

Wth the Chi kungunya vacci ne al one, we have
100% response. That is, no non-responders. In the
i ndi vidual s that got both Chik and TC-83, we have 9
out of 25 responders to Chi kungunya. The response
to TC-83 is about the sane.

So, quite possibly, this could be overcone
by varying relative doses, but that has not yet been
studied. So, | think interference is a problemthat
we will need to address.

To maxim ze our options, we have al so
pursued non-replicating vaccines. The approach that
we have sel ected to devel op i nproved non-replicating
vacci nes has used m croencapsul ati on technol ogy
whi ch incorporates an activated and concentrat ed
virus into five to ten mcron nicrospheres of poly
| acti de-co-glycolide, as shown here.

This material is the same as used to make
sonme resorbable sutures, and it has a long history
of safety in humans. O her potential advantages are
listed here.

In addition to the safety, other

i nvestigators have descri bed an adjuvant effect,
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mucosal anti body responses foll ow ng oral
i nmuni zation protection from nucosal challenges in a
timed rel ease capability.

We woul d al so expect that such non-
replicating vaccines would be | ess susceptible to
interference and that the technol ogy woul d | end
itself to the production of polyval ent vacci nes.

Those points which we have confirnmed with
m croencapsul ated Venezuel an vacci nes are preceded
by check marks on the slide and the other issues are
now bei ng addressed. So, for exanple, if -- in this
study mce were imunized with 50 m crograns of
Venezuel an protein, actually, purified virus, either
in PBS or m crospheres boosted at day 50.

Their neutralization titer was nonitored
and what we see is that follow ng the boost we get a
20-fold increase in neutralization titer with a
m croencapsul at ed product.

The response to these m croencapsul ated
vaccines is also protective. This is following a
subcut aneous i nocul ation -- a subcutaneous
chall enge. This is a single inoculation of the
vaccine, and with 25 or 50 m crogranms we get 90 or
100% protection. This is a parenteral chall enge.

We are al so seeing protection agai nst
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aerosol. In this experinent, mce were inmunized
with 50 m crograns of either free or
m croencapsul ated vacci ne and then boosted either
subcut aneously, or orally, or intratracheally and
what we are seeing is a very good protection by
basically all these routes agai nst an aerosol
chal l enge. So, we think that m croencapsul ation
technol ogy also offers attractive options for
al phavi rus vacci nes.

| think I amrunning a little over, so | am
going to go right on by our bacul ovirus studies and
just say that we have -- we have devel oped both live
attenuated and m croencapsul ated vacci ne candi dat es
for Venezuel an virus and are pursuing simlar
strategies for Eastern and Western viruses.
Venezuelan is the | ead agent. W are about 18
nont hs behi nd Venezuel an with Eastern and Western
efforts.

Whi ch strategy is eventually chosen w ||
| argely depend not only on safety and induction of
honol ogous i mmunity, but how each approach sol ves
the issues that are shown here, sonme of which may be
specific to al phavirus inmunization and thereby
maxi m ze our options with respect to vaccination

policy. Thank you.
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DR. KULLER: Questi ons?

DR. SM TH: Question? Yes, yes, nm'am

DR. STEVENS: You raised the issue of
reversion to (inaudible).

DR. SMTH: Yes. W see -- we have | ooked
actual ly at candi dates that have single nmutations,
doubl e mutations and three and four mutations, also.

The single nmutations do revert, sone of
them nore frequently than others. Interestingly,
some of themrevert at the sane site and others
revert at different sites, so we have second site
reversions, as well as primary site reversions and -
- but, we have rarely seen reversion with double
nmut ants and have never seen reversion with triple
mut ant s.

In fact, when we started the studies we
assuned that the problem was going to be preventing
reversion. As it turned out, we over-attenuated
t hese candi dates and, so, we are backing off now on
the mutations. Yes, sir?

DR. ASCHER: A general comment about
Western. In California, for a nunber of years a
nunmber of our peopl e have been predicting that
Western was going to come back with a vengeance, Dr.

Reeves, nobst notably, and he was right on | ast
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sunmmer .

| don't knowif a lot of you know it, but
we had a coupl e of hundred Chi kun seroconversions
and positive nosquitos all the way fromthe
Sacranento River to the top of the State, and that
was the bad news.

The good news is, with active searching we
could not find a single human case. CObviously, the
virus that was in that group is going to be of
interest in the mbsquitos in such a big study, but
it always concerned us that this, of all your
her bi vor ous vaccines, is the one that is our
shortest supply.

Every tinme we called up and said, "What
happens if we started getting humans,” and this is
an orphan problem that other people have talked
about, and fortunately we didn't have hundreds of
human cases, but we certainly could have.

MALE VO CE: Horse cases?

DR. ASCHER: We had one, an un-imuni zed
horse. So, it appeared to still have that
potential, and it does knock the hell out of enus,
and | didn't nake that up.

(Laughter.)

MALE VO CE: So does East ern.
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DR. ASCHER: A commercial virus for an enu
vacci ne.

MALE VO CE: Yes.

MALE VO CE: $20,000.00 in enmu runs.

MALE VO CE: That's right.

DR. SM TH: The veterinary vaccines are
very simlar to our formalin-activated products, and
actually about 20% of the horses in Florida that are
sick and dying with Eastern have clear histories of
i muni zati on.

GENERAL RUSSELL: 1Is there any evidence of
t hese attenuated strains (inaudible)?

DR. SMTH: The fair answer is that we
haven't | ooked, okay, and I don't -- | don't know
why. | would bet that they would not be, because
the nutations are in the structural genes, but | --
but, it is just a guess.

GENERAL RUSSELL: That subcutaneous
vacci nation (inaudible).

DR. SMTH:. Yep, it was an unpl easant
surprise to us, also.

GENERAL RUSSELL: All four (inaudible).

MALE VO CE: (Il naudible.)

DR. SM TH: Yeah, there was -- sone of the

very --
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GENERAL RUSSELL: Jack interferes with
hi msel f.

(Laughter.)

DR. SM TH:. Some of the very early polio
virus, they | ooked as if there was sonme interference
with some of the early polio trivalent vaccines and

MALE VO CE: (I naudible.)

DR. SMTH: Yeah. | think we could maybe
fix it just with dose.

DR. KULLER: Dr. Jahrling?

DR. JAHRLING | believe this is the |ast
formal presentation of the afternoon and | see
peopl e kind of shuffling their feet, so |l wll try
to keep this quite brief.

In fact, the title listed in the programis
"Viral Henorrhagic Fevers," but, in fact, | wll
restrict my coments today only to filoviruses.

That is, Marburg and Ebol a.

As you heard at the classified briefing
this nmorning, these viruses are now on the threat
list. In response to that threat, we have
reactivated our research program here under the BDRP
to develop effective counter neasures for filovirus

i nfections.
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Filoviruses, as you know, have been
associ ated with expl osi ve out breaks of henorrhagic
fever, first recognized in 25 | aboratory workers
handl i ng Marburg virus infected nonkeys in cel
cultures in Yugoslavia in 1967.

Later, Ebola virus enmerged as the agent
responsi ble for over 500 cases in two mgjor
out breaks in 1976 with case fatality rates of 86%in
Zaire and 53% i n Sudan.

Recent |y, another Ebola related virus, now
known as Reston, energed from nonkeys that were
inported into the United States fromthe Philippines
in 1989. Reston virus, while uniformy fatal for
nonkeys, appears to be infectious for humans, but
seenms not to cause serious disease.

Epi dem ol ogi c data for all filoviruses
suggest that aerosol and/or fomte transm ssion
occurs commonly, and the published data suggests --
using m nimal nunmbers of animals -- suggests that
these viruses are infectious by the aerosol route
and cause |lethal infections in primtes.

The aerosol infectivity of filoviruses,
coupled with their high lethality, are factors in
determ ning that these agents pose a significant

bi ol ogi cal warfare threat.
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Can | have the first slide, please?

(Visual aid provided.) To address the threat we are
seeking to develop a bival ent vaccine, or perhaps
mul tivalent, if necessary, to protect against

aerosol exposures to Marburg and Ebol a viruses.

Toward this end, we are devel opi ng ani mal
nodel s for the human di seases and using themto test
candi dat e vacci nes and ot her synptomatic or viral
specific reginens, including passive antibody and
antiviral drugs.

We know that ribavirin is not effective
against the filoviruses. Dr. Huggins in Virology is
i nvestigating anot her class of conpounds known as
t he S-adenosly nethioni ne hydrol ase, or SAH
i nhibitors, which hold real prom se for Marburg and
Ebol a.

We are also aware that cytokines my well
play a central role in the pathogenesis of these
infections, and we believe that cytokine antagonists
may find application in the synptomatic treatnent of
viral henorrhagic fevers.

(Pause.)

In restarting this filovirus program we
obt ai ned authentic reference viral stocks froma

nunber of sources, all of which have been at | east
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partially, or conpletely cloned and sequenced, and
we did the basic virology which will then establish
the basis for conparison with nore contenporary
tool s of nodern virol ogy, which include antigen-
capture ELISA's for real tine evaluation of virem a
and virus content of other sanples, PCR for rapid
di agnosi s and eval uation of viral [|atency.

Remar kabl e advances have been made in the
past few years in the areas of immunohi stochem stry
and in pseudo-hybridi zation, inmune
el ectromycroscopy. All of these find application in
eval uating filovirus infections.

This investnment in virologic and
i mmunol ogic tools is, of course, essential to nodel
building. It will enhance our ability to identify
t hese agents and to recogni ze newly enmergi ng viruses
as sonething -- as just that, sonething new, as
occurred with Reston-Ebola in '89. Al so,
epi dem ol ogi c investigations may |lead to
identification of potentially useful test beds in
eval uati ng candi date vacci nes and treat nent
strat egies.

The requirenment for maxi mum bi ol ogic, or
BL-4 contai nnment inposes significant constraints on

the size and the feasibility of the experinents we
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can attenpt. This is a file photo of a Class 11
hood Iine, and in the next slide is a picture of
someone working in a spacesuit.

Thi s conbi nati on of space suits and
cabi nets gives USAMRI I D a uni que capability and
flexibility to deal with a nunber of BL-4 agents
simul taneously, and in that regard we are truly a
nati onal resource.

Yet, even with these superb facilities,
|l ogistics are difficult and for these reasons
publ i shed ani mal npdel studies to date have used
m ni mal nunmbers of animals with limted virol ogic,

i mmunol ogi ¢ and pat hophysi ol ogi ¢ dat a.

Qur experience with filovirus infections in
gui nea pigs and primtes frequently differs from
that reported by the CDC and European BL-4-capable
| aboratories. Qur first priority, after our viral
seeds and i mrunol ogi ¢ assays are characterized, wll
be to devel op reproduci ble ani mal nodels for Marburg
and Ebol a.

We will pay special attention to the
i nfluences of dose and route on pathogenesis,
especially aerosol. W wll quantitate as many
paraneters as possible, correlating the clinical

pat hol ogic profiles with virol ogic, pathologic and
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i mmunol ogi ¢ events in animals and conpare it with
what we think we know about these diseases in
humans. U timately, we will use the ani mal nodels
to test the vaccines and drugs.

We have invested in African green nonkeys
versus cynonol gus and rhesus macaques. We know t he
strain 13 guinea pigs are much nore susceptible to
filoviruses than strain 2's. Our experience with
outbred Hartley guinea pigs is that they are very
variable in their susceptibility, which may expl ain
a number of the inconsistencies in the published
reports.

We have adapted sone filovirus strains to
uniformlethality by serial passage in guinea pigs,
and this may be an alternative to relying on the
i nbred and costly strain 13's.

For sone studies, especially those
involving cell mediated immunity, inbred mce are
clearly nore appropriate, and we are testing a
nunmber of nouse strains for susceptibility to
reference filovirus strains.

For sonme studies, we mght find it
preferable to work with filovirus strains with
reduced bi ohazard for man, such as Ebol a Reston,

which, as |I nmentioned, is alnmst uniformy | ethal
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for cynonol gus macaques, but not for humans.

This is a partial list of the paranmeters
that we routinely nmeasure in animl nodels. In
addition to what is listed here, we are getting
pl atel et function and coagul opat hy assays on |i ne.
We will attenpt to relate recovery from acute
di sease with protective inmunol ogi c responses, both
cellul ar and hunoral .

We are aware of reports in the literature
of i mmunol ogi ¢ enhancenment followi ng challenge with
het er ol ogous and soneti mes even honol ogous filovirus
strains. |If true and confirmabl e, inmmnol ogic
enhancenment could force us to rethink our entire
vacci nati on and passive inmuni zation strategies.

Passively adm ni stered anti bodi es have been
used on several occasions to treat |aboratory
wor kers exposed to filoviruses. The results have
been equi vocal and often contradictory. Conflicting
reports probably result fromvirus strain
fluctuations and poor characterization of
neutralizing anti bodies.

We have raised neutralizing antibodies to
Ebol a strains in guinea pigs and rhesus nonkeys and,
in fact, it was through this nethod that we

cl assified Reston-Ebola as a new virus, based on its
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neutralization profile.

I n gui nea pigs, cross neutralization
predicts cross protection against Ebola virus
chal l enge, in ny hands, so selection of a protective
anti body m ght be relatively straight forward in
t hat nodel; however, we found quite recently that
Ebol a Reston does not protect nonkeys agai nst a
chall enge with Ebola Zaire, even when the
neutralizing antibody to the challenge virus is
al ready on board before challenge. This m ght be
t he dread i mmunol ogi ¢ enhancenent that we have read
about .

The need to define the conditions under
whi ch filovirus neut antibodies are protective,
versus deleterious is a high priority. These
principals may be established with polycl onal
antisera. Moire likely, a precise understanding w |
cone from studi es involving nonocl onal s.

Certainly, if passive imunotherapy is to
be seriously considered today, we will have to
i nvest in nonoclonal antibodies and eventual ly
production of chinmeric, or humani zed anti bodi es for
reasons of both safety, as well as enhanced
efficacy.

Finally, there are many theoretical
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obstacles to the devel opnent of the filovirus
vacci ne. One of these, as | nentioned before, is
the belief that these viruses are, as a class,
poorly i mmunogenic, especially with regard to
neutralizing anti bodies.

| am not sure that this is really true.
Filoviruses are no |l ess immunogenic than O d World
arenaviruses, such as Lassa virus, using specialized
in vitro neutralization assays.

As | nmentioned, the three Ebola's can be
serol ogically distinguished by cross neutralization,
as can at least two different Marburg isol ates.
Whet her or not this signals a nultival ent vaccine
will be required will only conme from cross
protecti on studies.

| mmunol ogi ¢ enhancenment, | think, is a
bi gger concern, especially now that we have the
i ndi cati on Ebola Reston sets up nonkeys for rapid
death follow ng challenge with Ebola Zaire. This
shakes our faith in neutralizing antibodies to
predi ct protection.

The Russi ans have reported that a Marburg
gl ycoprotein clearly contains a region clearly
anal ogous by sequence analysis to the reputed

i mmunosuppr essi ve protein known as pl5e, associ ated
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with a nunber of retroviruses.

German investigators working at the CDC
with Tony Sanchez and others have extended this
observation to three serotypes of Ebola. The role,
if any, of this protein in the pathogenesis and
i mmune responses to filoviruses remins to be
determ ned, but it is, of course, a concern.

Anot her potential problemin filovirus
vacci ne devel opment is that virulence for primates
may not be predictive for humans. Reston-Ebola is a
good exanple of that since, as | nentioned, the
virus kills alnmost all macaques, but produced only
i napparent infections in animl caretakers exposed
by both parenteral and aerosol routes.

Finally, the natural history of filoviruses
is essentially unknown. Thus, there is no target
popul ati on that would benefit fromparticipating in
a filovirus vaccine trial, but we are a | ong way
fromhaving to deal with that problem because we
need to make the vaccine first.

| think before we totally discard it out of
hand, we need to revisit the old concept of
conventional inactivated whole virus vacci nes before
goi ng the high tech route.

As you heard fromDr. Smth's presentation,
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the use of adjuvants, m croencapsul ati on techni ques
and inactivation strategies, other than formalin,
m ght be sufficient to validate this approach.

Avai l ability of uniformy respondi ng ani nal
models will certainly facilitate these studies. |
have |isted here attenuated strains which m ght have
use in nodel building and m ght give sone insight
into what is inportant to the way of protective
i munity; however, live attenuated filovirus
vacci nes will probably never be approved for this
cl ass of agents because of safety concerns,

i ncludi ng potential reversion frequency.

Kevi n Anderson, Virology Division, is
wor ki ng on bacul ovirus-expressed protective
antigens, as well as poxvirus-vectored filovirus
antigens to augnent those already engi neered by Tony
Sanchez at CDC. We will be testing those
constructs, both Kevin's and Tony's, soon in guinea
pi gs, followed by primates using honol ogous
chal l enge strains. This reiterates our thrust in
t he primate nodel s.

| included it to remind me to nmention that
effective protection agai nst aerosol challenge is an
absol ute requirenment since these are -- these

filoviruses are BDRP agents. In that regard, al
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candi date vaccines will have to be evaluated in
ani ml nodels that are well-characterized by
aerosol .

There are several exanples that we heard
about today of vaccines that protect against
parenteral challenge, yet fail to elicit a
protective nmucosal immune response. Therefore, al
critical virus-host and vacci ne conbinations will be
tested by the aerosol route.

This is not just one nore cell in the test
matri x. Aerosol challenge with a BL-4 agent is a
maj or | ogistical increnment, but we will have to make
that investnent in the ani mal nodels that we have
devel oped so far, particularly cynonol gus nonkeys,
African greens and gui nea pigs challenged with
adapt ed strains.

| had intended to conclude this talk with a
brief sampling of data froma recent experinent
usi ng Ebol a- Reston in nmacaques to give you sone
confidence and flavor of our ability to deliver on
the nulti-faceted programthat | have descri bed, but
because of the hour, | think I will spare you those
details and sinply assert that we do have reasonabl e
capability to nodel Ebola and Marburg infections in

pri mates and gui nea pi gs.
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OQur next experinments will be enhanced by
the use of radio telenetry for continuous nonitoring
of body tenperatures, blood pressure,
el ectrocardi ograns and the I|ike.

| want to | eave you with the inpression
that in the nine nonths that our filovirus program
has been reactivated we have made significant
progress on a nunber of these fronts and we are
cautiously optimstic that this progress wll
translate soon into effective counter neasures
agai nst these rather nasty agents. Thank you.

DR. KULLER: Questions?

(No response.)

Thank you very nuch.

(Pause.)

We will have about a five m nute pause now,
and then | hope that the Board nenbers and the
preventive nedicine consultants could stay with us
for a short neeting. Of the record.

(Wher eupon, the above proceedi ngs were

concl uded.)
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