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[ START OF RECORDI NG|

Gl USEPPE PANTALEO: Good morning | adies and Gentl| emen,
dear colleagues. My name i s Giuseppe Pantal eo and | am co-

chairing this plenary session with Christine Katlama. There
are two topics that are going to be covered. One is
antiretroviral therapy and the other is vaccine.

The first speaker is Professor Patrick Yeni. Patrick

Yeni i s Head of Infectious Diseases at the Hopital Bichat in

Pari s. H's main interests are antiretroviral therapy in
clinical research. He’' s al so Chair of the International AIDS
Society, USA, Parnell, producing international accommodati on

for antiretroviral therapy.

Patrick?

PATRICK YENI: Good morning. Thank you very much for
the scientific program for this invitation to address new
antiretroviral drugs and therapeutic strategies at this
conf erence.

What are the chall enges for antiretroviral therapy in
HIV infected patients? You could summarize theminto three
challenges. One is an inproved convenience, second one is
decreased obsessity (nmisspelled?), and third one is increased
activity both on wide-side virus (m sspelled?) and on drug-
resi stant virus. And the question is, how new drugs and new
strategi es can help to meet these challenges.

In terms of new drugs | will give you some examples -
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for improved conveni ence, for decreased toxicity, and
essentially for increased activity on drug resistant viruses.
But this does not summarize all the effort in drug discovery
for HV infection.

So the first drug I'd like to summarize for you is T-
20, and | report here that 48 weeks full results of thorough
one and two studies. These were — |'d al so say three studies
where patients failing a number of — high nunber of prior -
prior antiretrovirals and with a I ow CD4 cell count and a high
viral | oad, were given the best therapy possible, which was
optim zed background, OB, and half of the patients had T-20
added to this regi nen.

And the results show that in the presence of T-20 the
per cent age of the patients with undetectable viral |oad was
significantly higher than in the absence of T-20. And this is
at the expense of a relatively high nunber of injection site
reacti ons, however, these reactions are not severe and do not
| ead to treatment interruption in nost of the patients. And
obviously there' s also the financial cost of this treatment.

Now when a patient is failing T-20 one can identify
mut ati ons in the GT41 (m sspell ed?) envel ope gene, which are
associ ated with resistance to T-20. Therefore one inmportant
guestion is, do these nmutations preclude further activity of

next generation fusion inhibitors?

T-20 49 is one of these next generation fusion
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i nhi bitors. And a study was performed evaluating the activity
of this drug in patients failing T-20. The results were
reported at the Boston conference. At baseline there was nore
than a hundred-fold increase in the I1C50 to T-20 when the
pati ents switched to T-12 49, whereas there was no increase in
the IC50 to the new T-12 49 fusion inhibitors

And in fact when patients switch their failing fusion

i nhibitor to T-12 49 what was observed was 1.12 log H V

(unintelligible) decrease within 11 days.

So this raises hope that it will be possible to
sequence drugs within this class of drugs. In a way we hope
that false resistance will not be absolute within this famly

of drugs.

Anot her exanple of a new drug is in a very different
setting. It’s the — it’'s Atazanavir. Atazanavir can be given
— it's given once daily and is given without an incenent
(m sspelled?) with Ritonavir, at least in treatment naive
subj ect s.

And the — all 54 studies was a bivertal phase three
study where naive patients were given Combivir plus either
Atazanavir or Efavirenz. And this summrized the 48-week
results of this study showi ng that both for 400 copies and for
50 copies, the antiviral activity of Atazanavir and Efavirenz
were simlar. And the reason why Efavirenz doesn't give

results as good as one would expect in this trial is currently
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under eval uati on.

In terms of side effects, one noticeable side effect is
increase in free bilirubin in patients treated with Atazanavir.
And this is actually related to an inhibition of weaker
i nundation of bilirubin. It’s like a (unintelligible) disease
and in fact it's not toxicity in the sense that it’s not
correlated with an increase in ALT or AST in this study
However, in sone patients this results in clinical jaundice.

But there is — there was in this study no effect of
Atazanavir on LDL cholesterol as opposed to Efavirenz. And |
don’t show here the results but there was al so no effect on
triglycerites related to Atazanavir.

At this conference there will be several presentations.
One on the lipodystrophy in this study. And there will be al so
present ati ons soon on the activity of Atazanavir in treatment-
experi enced patients.

Tipranavir is also protease inhibitor but which is very
different from Atazanavir because it’'s essentially — it’s main
property is that it’s active in vitro and in devo (m sspell ed?)
viruses which are resistant to many currently |icensed protease
i nhi bitors. The drug has to be given twice a day and nust be
enhanced with Ritonavir.

And this — Phase Il dose ranging study has been

performed in three class experienced — two Pl experienced

pati ents having mutation in the protease gene. And t hree
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different combination doses of Tipranavir/Ri tonavir was tested.

At baseline there was an increase of the 1C50 to all
licensed Pls, but not for Tipranavir. And after 15 days of
functi onal nono-therapy where only the protease inhibitor was
changed in these patients for Tipranavir/Ri tonavir, one sees
that for the three conmbination doses that were tested there was
approxi mately one load decrease in HI'V RNA within tw weeks.
And there was no real difference between the three arms in
terms of activity.

But based on these results and also on the TK
i nteraction results and on tol erance, it’'s the 500/ 200
mlligram dose combi nati on t hat was further selected for Phase
1l evaluation, and you' re aware of these resist studies
currently undergoi ng.

This slide is to show you that Tipranavir is not the
only drug with that purpose. A little before and on the
clinical evaluation is TMC114. This is also a drug which is
active in vitro against viruses with resistance to many PIs.

And | show you here the results of the proof of
concepts study where patients — multi-experienced patients and
actually patients that three-quarters — for three-quarters of
t hem had only one or even none active Pl avail able at baseline
And these patients were switched to TMC114, nmillion

(m sspelled?) full-change susceptibility to TMC114 was not

i ncreased. And what you see here is that for all combination
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doses that were tested there was more than one | oad decrease in
H'V RNA within 14 days of functional mono-therapy with TMC114.

So | have shown you some exanpl es of new drugs, and for
protease i nhibitors | have addressed three of them But please
be aware that other drugs are currently under devel opment.

Some of themin the first clinical stage.

For entry inhibitors | have addressed fusion inhibitors
but I will also say a few words for receptor and co-receptor
i nhibitors, and I didn't even address the other class - drugs
fromthe other class, either in existing classes such as
nucl eosi de analogs — and as you know there are many drugs in
development, but some of them | could have switched to | ate
devel opment because in fact they' ve just been licensed. And
the same holds true for NNRTIs and for integrate inhibitors,
and al so for other drugs.

Sol'd Ilike nowto address in a few slides receptor and
co-receptor inhibitors because it’s amazing to see how strong
t he di scover research in this class of drug is now.

These are drugs that inhibit the binding of H V either
to the CD4 receptor or to core receptors. In terms of CD4
receptors there are at | east three drugs in developnent from
three different pharmaceuti cal companies. Some are small
mol ecul es, other are not. Some are (unintelligible) avail able.

And the activity in patients is already denmonstrated in proof

of concept studies for some of these drugs.
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There is at | east one drug in development that inhibits
t he binding of HIV to the CXCR4 co-receptor and we don’t know
yet its activity in patients. But there are many drugs that
are in developnent for inhibiting the binding of HIV to the
CCR5 — 4 — 5 co-receptor. They're comng from different drug
compani es and nost of them are small nol ecules. All of them
bind to the CCF5 co-receptor but probably not at the same site.
And for some of them there is clinical activity demonstrated in
pati ents and for others we just do not yet have the results
that clinical studies are currently ongoing.

So this is interesting because there was initially some
concern with the activity and the toxicity of drugs that would
i nhibit the binding of HIV to the CD4 receptors — all the four
receptors, however, this did not present a very strong effort
in drug discovery in this class of mol ecules.

I will now turn to new strategies. How can new
strategies help us to meet the chall enges that | described in
my first slide? For convenience it’'s certainly cued to
regi mes, and as you heard yesterday, induction (unintelligible)
strategy m ght need to be reassessed with the new drugs we
have.

In terms of toxicity, can NRG (unintelligihble)
regi mes, STls, TTM help us to decrease the toxicity of our RV
(m sspelled?) regimens? And in terms of activity on wide-top

(m sspelled?) virus, (unintelligible) regimens -- and we’ve
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seen exanpl es again yesterday -- can inprove the activity at

| east initially. And on drug resistant viruses megahart

(m sspelled?) HTI question mark, and TDN question mark m ght
also help us to increase the activity in nultiple — in patients
failing multiple therapy.

So what 1'd Iike to do is give you two examples of
these strategies by addressing first NRTI-sparing reginmes, and
then STIs on drug resistant viruses. Why NRGI-sparing
strategy? Because there is a large intraclass plus class
toxicity that also cross-resistance between this class of
drugs.

Now if one wants to move to an NRTI-sparing strategy,
this means essentially to choose between an NNRTI plus PI

combination therapy or a double Pl combination therapy.

Because ot her reginens are either disappointing, such as the

doubl e NNRTI combination -- we have the example of the two NN
study -- or extremely prelimnary in terms of single boosted PI
regi nens.

I will first discuss the NNRTI plus Pl conbination

t herapy. The first example we had of that came from t he DNPOG6
studies released a few years ago. In this study naive patients
wer e given ZDV plus 3TC plus either Indinavir or Efavirenz and
you hear of the results in these two arms of the study, but
actually there was a third arm combi ning Efavirenz with

I ndi navir with antiviral activity somewhere in the niddle

1, . . . _
kaisernetwork.org makes every effort to ensure the accuracy of written transcripts, but due to the nature of transcribing recorded
material and the deadlines involved, they may contain errors or incomplete content. We apologize for any inaccuracies.



International AIDS Society 10
2nd IAS Conferences on HIV Pathogenesis and Treatment

7/15/03

bet ween the two ot her arns.

However at that time the class toxicity for NRTIs was
not so much of a concern and therefore this type of toxicity
has not been in-depth evaluated in this — in this study
Furthermore, we will not use Indinavir the way it has been used
in this study. And you’ve probably heard there is also the
easi er study yesterday showi ng that Ritonavir/Indinavir plus
Efavirenz may al so show activity.

So for obvious reasons other conbi nati ons have been
studied for Pl plus NNRTI without NRTI. And there are a | ot of
studies — you’'ve heard the big study yesterday, but there are
other studies and essentially nost of these studies are not
comparative with the exception of the — of the Nikka
(m sspel led?) study. And they have addressed conbi nations of
either Efavirenz or Nevirapine plus Lopinavir or |ndinavir or
Saquinavir.

And these studies were performed in very different
settings and essentially what they have shown is that there is
a substantial activity of such combi nati on therapy but
sometimes they're also toxicity. And the effect of NNRTI cl ass
toxicity - for this effect there can be various trade
affinitive conclusion with these studies.

However, these studi es have set the stage of further

| arge conparative trials to give a clear answer to the val ue of

NRTI -sparing therapy and there are several of these studies
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whi ch are ongoing or planned. There are large studies,

random zed, nmore than 100 patients. And rather than describing
them one by one | just would |like to summari ze their - the
popul ati on and the, uh, the end points of this — of these
studies.

There are studies perforned either in naive patients or
in patients treated in having undetectable viral |oad. And the
regi mens are either compari ng NRTI-sparing versus NRTI -
cont ai ning regimens, or (unintelligible) patients swi tch
studies, either continuing versus switching for NRTI-sparing
regi mens, or comparing different switches to NRTI versus PI-
sparing regimens.

And what's interesting is that in ternms of end-points,
obviously the activity will be evaluated, but also there will
be an in-depth evaluati on of the potential toxicity, especially
for nucl eoside — nucl eoside tide toxicity in these studies,
both for |ipodystrophy, metabolic complications, and the ratio
of the mtochondrial to nuclear DNA content.

So within a few months to one or two years we will
probably have a cl ear answer of how to use these Pl plus NNRTI-
sparing regi — NRTI-sparing reginmens.

The second option is a double-Pl conmbination therapy
and here again we have results fromat |east two | arge studies

and | will here give you the example of the prom nent studies,

the results of which were reported in 2000. In that study
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pati ents were — naive patients were random zed to receive
either Ritonavir to Saquinavir with Ritonavir at 400 m|ligrans

VID, or the same drugs plus D4T. And in (unintelligible) 48-
weeks there was actually no difference in terms of antiviral
activity. However, at 12 weeks patients my — were allowed to
add DAT in the — in the arm wi thout DAT initially

And when you | ook at the results at 12 weeks there
m ght be a difference there and if you focus on the patients
with very high viral loads there was actually a difference at
12 weeks.

Now at the other side of the study, at nine to six
weeks, actually only 24% of the patients initially on their -
the Ritonavir/ Saquinavir only reginmen could remain on this
regi mens, whether — 60% of the patients being randonm zed for
the DAT conti nuum (m sspell ed?) could remain on the regi men.

Therefore it’'s not very clear in my m nd that doubl e PI
combination therapy without NRTI is as potent as can be the
mor e conventi onal therapy.

What is clear however is that in the compact regimen

wit h Ritonavir/Saqui navir only, the prevalence of |ipodystrophy
— no, I'"msorry. Wth D4T — in the presence of D4T the inc -
the preval ence of |ipodystrophy was much hi gher than it was

observed in the conpact armin the absence of D4T
So here again we have new drugs and we have nore

concern with this type of toxicity, therefore several studies
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are being performed to address the — the — to address the - the
use in the patients of double PI combi nation therapy
essentially enhanced with Ritonavir.

I will just mention one of the nobst popul ar event,
whi ch is the Saquinovir/Lopinavir combi nati on therapy, and the
results have been presented last year at TCAC by Spescetsi
(m sspel led?) et al.

In these patients — this is not a comparative study.

In these patients who were failing therapy they were given the
option to switch to Saquinovir/Loquin — Lopinavir, but they had
not NNRTI — NRTI given because actually the patients ran out of
options either for reasons of toxicity, either for reasons of
resi stance.

And what you see here is the activity. There was
treatment interruption for some of the patients and what you se
here is the change in HIV RNA showing that there is a
significant activity of this conbination therapy in these
patients, and also in ni — an increase in CD4 cell count.

What is not shown here is that there was no negative
i nteraction between — phar macol ogy speaki ng between Saquinovir
and Lopinavir and also there was no unexpected toxicity with
this combination.

Comi ng back to the activity, in fact the |ong

responders with this combi nati on were essentially the patients

with a high nunmber of primary Pl mutations or | ow CD4 cell
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count. So these are interesting results that need now to be
compared with other options.

But in fact if you |look at all the options that are -

t hat you can imagine, it’s inportant to be aware that there are
many | acki ng data or di screpancy between data as concern only
TK interaction. And I’ve shown this as question marks in this
slide. And this is also true, of course, if you consider new
Pls |li ke Atazanavir or Tipranavir.

So not even speaking of clinical activity one should be
aware that there is still a lot of work to do before we can use
with confidence this type of double Pl conbination therapy.

The last strategy |'d like to discuss with you this
morning is the STl strategy, and |I’'m not going to address the
segment of patients with undetectable viral |oad, but only
patients with nultiple treatnment cellar (m sspelled?). There
one can consider either a full treatment interruption before
sal vage or a partial treatment interruption in the absence of
(unintelligible), which is a rather newer concept.

You're aware of these results of the INRS 097
(m sspel led?) study where patients failing high number of
previous therapy were switched to nulti-drug rescue therapy
either i mmedi ately or following an ei ght-weeks treatment
interruption. And what you see here is that the antiviral

activity of Salvage 30 in terms of decreasing HI V RNA was there

in the patients who had undergone a treatnment interruption than
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anmong patients who were switched to salvage 30 without
treatment interruption.

And when you | ook at the primary end point in this
study, there was a significant difference both at week 12 and
also at week 24, although the difference was narrowing
somewhat .

But the CDCRA 064 study gave a very different results,
showing, in fact, no difference in antiviral activity whether a
pati ents at STl or not - four months STl or not before
switching to — to sal vage t herapy.

So why are these studies showing so different results?
And - and | forgot to say that noreover in the CDCRA study
there was an increased estimated i ncidence of progression of
di sease or death anmpbng t hose who had — were in the STl group as
compared to the new STl group.

So why are there so much — so many difference in -
bet ween these two studies? It nmay be that one of the
expl anations is — can be understood if one considers patient
characteristics and type of sal vage therapy. And we probably
hear more about that in the CBCRA 064 presentation later this
mor ni ng.

In this — in this slide you can see that in fact there
is no real difference in terms of treatment history between t he

two groups. However there is a very large difference in terms

of the CD4 cell count at baseline before treat — STI is
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initiated. And also there's a large difference in the type of
sal vage therapy, with multi-drug rescue therapy in the NRA
study versus conventional therapy in the CDCRA study

Therefore, whereas it is clear to me that patients in
this situation should not be given an STl opportunity before
going to salvage, it’'s not yet clear that such restriction
woul d apply to patients at the very | ate stage of HIV disease.

Now what about partial treatnment interruption? This
concept has been studied by Di xon (m sspelled?) et al and
presented at | ast retrovirus conference in Boston. These are
pati ents who take the drugs, who failing the therapy, but they
still have the recommended treatment they get the benefit, both
in terms of degrees in HIV RNA from set point, but also in
increase in CD4 cell count.

And these patients were given the opportunity of
interrupting either all Pls fromtheir treatnment, or all STIs.
And the choice of which segment of the treatnent to be
disconti nued was essentially based on toxicity.

And what Di xon (mi sspelled?) et all have shown is that
in patients interrupting their protease inhibitor, there was
actually not much change in H V RNA Only three out of 18
patients had an increasing virem a, but in the population the
mean change was no.

But this was not the case anmong patients who

interrupted their reverse transcriptive (m sspell ed?)
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i nhibitors and in all the six patients here there was an

i mmedi ate — i mmedi ate and durable increase in virem a.

We' re here speaking of a very small nunber of patients
and obviously these results have to be confirmed in | arge
studies. However, they're interesting because interruption of
the protease inhibitor segment in this population of patients
may prevent further toxicity also prevent the accumul ati on of
resi stant mutations that may jeopardi ze the use of future Pls
t hat we hope will be avail able on drug resistant viruses.

So in conclusion the STI strategy in patients with
mul tiple treatnment filler has shown for full interruption
i ncreased risk of clinical progression and also discordant
results that we have to better understand. Partial
interruption is interesting but we | ack data here.

And in patients with undetectable viral load — | didn’t
address that question but there are many questions here in
terms of the effectiveness, of risk of adherence, risk for
enmergence of resistant viruses, and there are still studies
ongoing to address this issue, including the CD4 cell count
base treat ment interruption.

Considering all this, STl should be used with caution
and probably essentially in the setting of clinical research
only.

And in my |last slide | would |like to acknowl edge all my

col | eagues and friends who provided me with their results, as
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wel | as the slides.

Thank you for your attention.

CHRI STI NE KATLAMA: Thank you very much, Patrick.
Everyone here in this room was noved yesterday by the very
powerful words of Nelson Mandel a. Some of us thought yesterday
night that it was time for an HIV scientist and physician to
move nmore actively.

This is why. On behalf of the organizer of the
conference | would |ike to invite you to sign this declaration
of support. These are the words of Nelson Mandela. |’'m very
proud and honored to wait for you.

We are saved to translate our scientific progress into
action where it is most needed — in the communities of the
devel opi ng world, the poorest region of the globe. This is the
global injustice which cannot be (unintelligible). It’'s a
travesty of human rights on a global scale. The world must do
more — much more on every front in the fight against AIDS.

Of course this means dramatically extendi ng our
prevention efforts. But the most lacking in equality is our
failure to provide the lifesaving treatment to the mllions of
people who need it most.

It is our belief that the single most important step we
must now take is to provide access to treatment throughout the

developing worlds. There is no excuse for del ay.

Our HV scientist, physician, and health practitioners
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attendi ng the seven-day |AS conference, we share M. Mandel a’s
view that science has given us powerful tools — tools to stop

HI V/ AI DS and that the world should be using these tools where

t hey are needed most. We reaffirmour comm tment to these

goal s and express our support for Al DS work.

If you agree on that, on behalf of the organizer

would Iike to invite you to sign this declaration of support.
To sign it you will have papers distributed. Give it back to
the staff people with the red t-shirts. Your signature will be

gat hered and presented at the closing ceremony, and al so at the
support conference of the Gl obal Fund.

For those of your friends who want to commt it there
will be possibility to sign all during the day. Go to the
people with the red t-shirts.

Thank you very much.

It’s now ny pleasure and a big honor to wel come Larry
Corey for the second talk on vaccine in this conference. Larry
Corey is a Professor of Medicine at the University of Seattle
and Head of the Program of Infectious Disease at the
(unintelligible).

Larry has led an active research programin the
pat hogenesi s and treatment of viral infections for over two
decades. From 87 to '91 he was a Chair of the ACTG -- the
AIDS Clinic and Trial Group -- during which both the 076 tri al

— the (unintelligible) addiction in mother and fetal
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transm ssion, and the trial of combination therapy.

In 1990 Larry turned his attention to vaccine
devel opments and has been involved in both the discovery and
the clinical trial aspect of vaccine for both (unintelligihble)
out bursts in HIV.

Larry has been the principal investigator of the HV
vaccine trial network since its establishnment in *99. The
(unintelligible) supported (unintelligible) initiated a gl obal
vaccine program and he's at present the | argest and most
comprehensive clinical trial in the world for testing and
eval uating (unintelligible) H 'V vaccines.

FEMALE VO CE: Ladi es and Gentl emen, as you exit we
will be — we'll be giving you the decl aration of Nelson
Mandel a. Pl ease sign the paper and return it to the
i nformation desk, which is located in the | obby.

If you didn't yet get a copy additional are available
at the information desk. Thank you for your attention.

LAWRENCE COREY: Oh, okay. Well, that’'s a hard
announcement to foll ow

Dr. Katl ama and Pantal eo, it’s an honor to present at
this conference in this beautiful city and venue. There have
been many references in the conference on the need to develop a
globally effective HI 'V vaccine. The science behind devel opi ng

such a reginmen is perhaps the ultimte synergismin our field

bet ween nol ecular virology, structural biology, human
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i munol ogy, clinical trials, public policy, and healthcare
econom CS.

One coul d discuss all of these but what the organi zers
asked of me is top provide some over-arching scientific review
with the field.

I will start with what | think is the clearest part of
the field — unequivocal safety of reconbi nant proteins and
vectors of candi date H V vacci nes that have entered clinical
trials.

Dr. Peter Gil bert and Sharon Frye (m sspelled?) have
recently reviewed the safety data from over 51 Phase /11
trials involving 3,189 volunteers foll owed for a median of 5.3
years. Except for one snmall Phase | trial involving 20
subj ects who received a peptide vaccine with i ncomplete Froins
(m sspel led?) adgevent (misspelled?), H V vaccines exhibit no
significant severe short or long-term adverse events. I n ot her
wor ds the reconbi nant vectors and proteins have proven to be
saf e.

The critical issue for the field of HIV vaccines is
developing the highly i mmunogenic vaccines or vaccine regi nens
that will be required to achieve benefit. The good news is
that there is increasing growh in the field in devel opi ng
novel immunogens. In the last 30 nonths nine new vaccines

involving 925 subjects entered clinical trials.

There were two Phase Il trials involving 570 subjects
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t hat were studied. One, a canary prospector (m sspelled?) in

combination with gpl20 and plate BE will advance to Phase ||
in a Phase Il trial soon to start in Thail and.
Two Phase 111 clinical trials of gpl20 were conduct ed,

but succeeding in their trial design and their conduct, and
i nvolved over 7,221 vol unteers.

Unfortunately, the bad news during this time period was
the failure of monomeric gpl20 to interrupt sexually
transmtted HIV in a trial of predom nantly nen who have sex
with men in the United States. And in addition, in recently
presented data, no effect on modi fyi ng di sease host
acquisition.

This slide synopsizes the results of this trial,

i nvolving over 5,000 persons, random zation of tw vaccines to
each placebo. And one can see, unfortunately, the infection
rate of 5.8 to 5.7% - no difference between the vacci ne and t he
placebo group.

Fortunately, the field of HIV vaccines is a resilient
one. In fact | think there is nore opti msm among scientists
in the field today than previously. As reviewed by several
people in the neeting yesterday, several novel vaccines are
under devel opment, especially those that elicit T-cel
responses to HIV proteins.

In fact in the next nine months, just within the HBTN

itself, nine different vaccines will be tested and these Phase
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| /Phase Il studies will involve over 1,450 subjects.

The three | eading approaches at the monent that are -
t hat have been | eadi ng approaches with respect to candidate
vaccines utilize attenuated or non-replicating vectors such
adenovirus replicons, pox virus vectors whether they be NVA
canary pox, or fowl pox, or modified vaccinia in and of itself.
Or alpha virus replicons such as VEE Sindbis or Semi ki Forest
virus.

I will first review the adenovirus replicon story.
Here two major approaches are under study. Both are based on
an adenovirus type five backbone. One approach, devel oped by
Merck, is based on inserting gag genes, and nore recently a gag
poll neff (m sspelled?) genes into the replicon.

The other is a nmulti-valen (msspelled?) approach
devel oped by Gary Nable (mi sspelled?) at the Vaccine Research
Center at the N H, using the envel ope of clay (msspelled?) A,
B, and C consensus envel opes and the gag poll neff
(m sspelled?) fusion of a clay (m sspelled?) B construct

Now the advant age of the adenovirus replicon system has
been so far the ability to produce vaccines that up to 10 to
the 11t h particles per M., which at the moment is two to four
| ogs hi gher than what one sees with the canary pox vectors that
(unintelligible) studied extensively in the last five years

whi ch are usually at around 10 to the 7th. O MVAs, which

appear in most publications to be 10 to the 8t h and 10 to the
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9th.

I n non-human primates these adenovirus replicon
vaccines control virem a post-acquisition against hitidership
(m sspel led?) challenge.

And they have a |l onger ability of protection. In fact,
according to some data presented back to (unintelligible) today
over 900 days of protection, and bre — and essentially no
breakt hrough from escape variance in most of the studies.

Dr. Emlio Eminni (msspelled?) reviewed the early
Phase | program of the Merck program yesterday. As such | will
only highlight a few concepts. These adenovirus replicon
vaccines appear substantially more i mmunogenic than prior
canary pox vaccines. However, this immunogenicity is
i nfluenced by the host prior adenovirus anti body responses as
wel | as the concentration of the vacci ne.

This latter point is illustrated in the next slide,
also given to be by Dr. Enminni (msspelled?) and Shiver
(m sspelled?). This slide illustrates the inmune response as
measured by gamma inter-(unintelligible) producing T-cells by
pre-existing adenovirus anti body tider (m sspelled?).

I would like you to focus on the third column, person
to receive two doses of the 10 to the 10th dose of the vectors.
Now | would |ike you to note, even though the nunbers are

smal |, the decreasing percent of responses to the vaccine with

pre-existing high antibody titers to adenovirus — from 88% down
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to 29% All these nunbers are small. It appears these trends
appear to be continuing in — in continuing studies.

The next slide shows another important concept. These
vaccines produce cross plate T-cell responses. This slide
compares plate B versus plate A and C responses among those who
received the gag adenovirus by vacci ne.

One can see that whereas there is a de — somewhat of a
decreased response, these are people who received the plate B
t anogen (m sspelled?) and | ooking at their inmune CTL responses
agai nst plate A and plate C antigens. One does see sone
decrease and also some slightly | oss of magnitude. But the
response in cross plate T-cell responses is substantive, a
concept that has also been established with other pox virus
syst ems.

The next concept in vaccine design comes with the issue
of breakthrough recur — CTL escape as - and expand the breadth
of the i mmne response. Conceptually this has been
acconpl i shed by addi ng additional H V vaccines to — or HIV
genes to the vector.

As mentioned earlier, for the Merck vaccine, this is
addi ng poll and neff (m sspelled?), and for the vac - PRC
program it is add - adding comple (m sspelled?).

The Vaccine Research Center has devel oped perhaps the
first substantive nulti-valen (msspelled?) vaccine, which

constitutes a m xture of GP140 envel ope from consensus strains
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of both plates of plates A, B, and C, combined with a gag poll
neff (m sspelled?) fusion protein from plate D.

The VRC adenovirus replicon is designed to suffous
(m sspelled?) after a DNA prime with a simlar imuni — with a
sim lar gene products. The DNA vaccine enters human Phase
clinical trials at the Vacci ne Research Center in May of 2003,
and expanded Phase |I trials could be started in September of
2003. The adenovirus replicon boost is schedul ed for January
of 2004.

Now, the potential issues with the adenovirus
replicons, | think, are that popul ations in many regi ons of the
worl d have a much hi gher preval ence of high targets of adeno-
five than either the U S. or Europe, which is split about a
third, a third, a third into people with no adenovirus titers,
modest adenovirus titers, and reasonably hi gh adenovirus
titers.

But there's sone prelim nary data suggests both in
Thai l and and in African-American many persons have adenovirus
five titers greater than one to 1,000. There would be concern
about the i munogenicity of these vaccines in such popul ations.

WIlIl the vacci nes be immunogeni ¢ at doses that can be
adm ni stered and manufactured? Or will other strategies have
to occur? There are two trials that are set to start -- HBP

and 050 -- with Merck that are set to start this summer, and a

trial that's planned with the Vaccine Research Center for
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construct — design for early next year that are designed to
answer this.

Now what are the strategies to overcome this issue?
The obvious one is to either prime or boost with anot her
vector. \Whether that’s a DNA prine and an adeno boost, or an
adeno prime with a canary pox or poxvirus boost. And the ot her
one is to design alternative adenovirus serotypes. Adenovirus
24, 34, and 35 have a |l ow seral prevalence in nearly all
populations. The issue is can you make t hese backbones express
HI'V genes sort of tighter in the consistency and manufacturing
ability as you can to adeno five?

This slide, again from Dr. Shiver (m sspelled?),
illustrates the concept of boosting with a poxvirus after
(unintelligible) previously prined with an adeno five virus
vaccine. The blue is the CTL response to the ganma interferon
producing cells after the adenovirus prime, and one can clearly
see both with (unintelligible) canary pox gag and an NVA bag -
gag, afford a full increase in T-cell responses after boosting
with essentially a heterol ogous construct.

The next slide is another interesting piece of data,
whi ch i ndicates that — and shows the issues that what we’ve
primed with versus what we boost with, the sequence, influences
the immune response and compares primng with a pox virus

vector and boosting with adenovirus vector, versus primng with

an adenovirus vector and boosting with a pox virus vector. And
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at least in this McCack (m sspelled?) experiment one clearly
can see that the overall response is better with an adenovirus
prime followed by an NVA boost than a poxvirus prime foll owed
by an adenovi rus boost.

So the concepts to start taking away i s what vacci nes
given first may matter. Now both the Vacci ne Research Center
product and the Merck product offer sone very interesting
approaches to some i mportant conpl ementary strategies, which I

think are critical for the HIV vaccine field to answer, which

is one reason that we would like to try and hope that these

vaccines woul d nmove forward both at the Phase I11 clinical
trials.

They will answer does the addition of envel ope offer an
advant age over just internal structural proteins, in both

acquisition of infection and agai nst post-acquisition. The
plate specific vaccines really make a difference. Cross plate
T-cell memory is elicited by plate B vaccines. Is there
substantive i ncrease by having plate specific vaccines and does
a DNA prime make a difference.

l'd next like to turn our attention to the poxvirus
vector system  Twelve to fourteen such vaccines are under
devel opment and about to enter clinical trials. This slide
just gives a listing in which both the background of the
vectors and the inserts differ enough to call each one a

separate product.
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There are vaccinia using envel opes. There are canary
pox vaccines. There are a series of NVAs that differ in their
inserts both in respect to plate as well as whet her they have
full genes or CTL apotopes (msspelled?). There are vaccines
t hat have plate B, plate A, plate C and whether they have fowl
pox or NVA or nodified vaccini as.

The list is long. At the monent the data in humans are
short. There is questions whether one can manufacture these
vaccines at high enough tider (m sspelled?) to continually be
saf e and consi stently i mmunogenic. And for the field, how will

we define concepts concerning how to optim ze the vector versus

the insert that’s not.

As | look at this there nust be a shakeout in the
poxvirus vacci ne field. I’ m hoping that this will be data
driven and decisions will require an open eval uati on and

sharing of specimens in the various clinical trials between the
ven - clinical trial groups evaluating this vaccine and an open
eval uation of the comparative safety and i mmunogenicity to
defi ne which one of these products or series of products are
wor t hy of moving forward.

The questi ons of does the insert, whether the plate or
the string or the vector and its promoter influence the
i munogenicity. And for us working in this field, can we
develop the tools to neasure differences if these things do

mat t er .
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As with the adenovirus replicons, will enhanced
i munogeni city be achieved by altering the prime of DNA or by
usi ng a heterol ogi st boost, for example and NVA versus a fow
pox? And will the human data be |like the primate data and will
all these vectors be better boosts than actual primes?

WIlIl the conbination of two pox virus vectors, such as
an NVA fowl pox or a DNA prinme followed by an NVA boost

essentially be as good as a DNA prime and an adenovirus boost?

Or and adenovirus prinme and a poxvirus boost?

These questions will need to be answered in Phase |1
programs. Rational combinations need to be conceived and
efficient clinical trials will need to be conducted. And the
par ochi ali sm of each inventor and nmanufacturer will need to be

acceded in ny opinion to the greater good.

Now, there are a couple other additional viral vector
approaches. The | eading ones are the al pha virus vectors,
whet her they be VEE replicons or Sem iki Forest virus or
Sindbis virus. And there is also another vector, rapid
(m sspelled?) virus VSB vectors that are being devel oped.

"Il briefly discuss the al pha virus replicons because
they offer some interesting concepts. Al pha viruses replicate
exclusively in the cytoplasm and won’t alter the host geno,
simlar to the poxvirus vectors. One interesting aspect of the
replicon is that high | evels are expressed so the heterol ogi st

gene by inserting it downstream of the viral genom ¢ RNA
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promot er, and hence high copy numbers and expression of the HV
genes of interest that are packaged are expected.

Al pha virus |lipoproteins target andrydic (m sspell ed?)
cells and there are | ow levels of preexisting immunity to these
agents. So they offer potentially attractive vectors. The
i ssue is, how imunogenic will they be?

HBUTM prot ocol 040 is the first human trial of the VEE
concept as a replicon using a gag plate C insert. It is also
an i nportant trial because the trial that’'s simultaneously
taking a vector for the first time use in humans and doi ng
studies both in the United States and in South Africa. Ni nety-
Ssix patients are — subjects are scheduled to enroll. This
trial is starting next week in the United States and we expect
in the next three weeks in the Republic of South Africa.

What's happened to DNA vaccines? Certainly the first
iteration of DNA vaccines were somewhat di sappointing. They’'ve
been essentially largely inert. There's been redesign of the
se — of the second generati on of DNA vaccines and they are just
entering clinical trials. Like pox vectors there are
considerable varieties, differing in their plate, the genes,
mul ti-(unintelligible) plasm ds, CTL epitope vaccines, and
plasm ds containing cytokines.

So far DNA vacci nes have been i mmunogenic mainly in

ani mal s and not in humans. They seem to have ineffec -

i nefficient uptake in muscles and APCs. And while the data are
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few what is avail able in human suggests better primng of CD4
t han CD8 menory from DNA vaccines. That’'s not to say that
that's bad. That's just - is what the data seems to be sha -
showi ng.

At the moment the field is concentrating on developing
agenents (m sspelled?) to enhance the immunogenicity of DNA
vaccines. Some of them are - use physical micro-particles and
the other ones are addi ng cytokine genes.

My own feeling is that DNA vaccines are unlikely to be
a sole imunogen. Their utility may be in combination either
as a prime for a vector-based vaccines, or really perhaps as a
boost after vector-based vaccines. And the guestion is can
they be used to add breadth or durability to viral vectors?

DNA gi ven with cytokines such as IL-2, IL-12, and |IL-15
or other adgevents (m sspelled?) have enhanced i mmunogenicity
in ani mal s. There is, however, concern about |ong-term
toxicity of giving DNA with these human cyt oki nes. And while
clinical trials programs are occurring, they will occur in
guite, | think, a step-wise and pretty cautious fashi on.

There are other ideas in the field using live
attenuated factors such as replication conpetent adenoviruses
and bacterial vectors. These are really very early issues and
we do not have time to foll ow them now.

Now, |’ ve been tal king about CTL vacci nes, vacci nes

essentially that we do not expect to prevent infection, but to
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modi fy viral replication. It is perhaps conceptually easy to
see that a vaccine that reduces viral set point would help the
i ndi vi dual . It would increase the time to AIDS, it would
reduce the need for the number of antivirals, it mght improve
the ethicacy of antiretrovirals and reduce the frequency of
transm ssi on.

Now this cartoon clearly showi ng that our — showing
t hat - what would happen if this kind of post-infection
anmelioration of what one would change the set point of a
vaccine that does this.

But this is a new concept for vaccine design and
licensure. They offer a number of new chall enges for us as
clinical investigators and for public policy and regul ati on.
What | evel of set point virilia would be adequate for
licensure of a vaccine? How Il ong nust we observe this effect?

The durability of virem a control is the nmjor
determ nate in clinical as well as the epidem ol ogi cal effects
of such vacci nes. Late breakthroughs associated with |ow-grade
replication and escape mutations from CTL control have been
docunented in non-human primates, and we certainly see |ate
breakt hrough i n humans all the time.

The key issue is would such a vaccine reduce
transmi ssion? There are certainly indirect data that suggest

the case but we probably will need to directly observe and

conduct such studi es.
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Now what about neutralizing anaphi nes (m sspelled?)?
There certainly has been major frustration in devel oping
vaccines that elicit broadly reactive neutralizing antibodies
for circulating strains of HIV I. The vaccine Phase 1l trial
tells us that for sexually acquired HIV I vaccines that elicit
only high (unintelligible) of binding antibodi es are not goi ng
to work.

Now there is one idea actually in the bottle - and
oligomeric TP140 that has been made both from plate B and pl ate
C by reconmbinant techni que by Chiron (m sspelled?). It’s a
recombi nant envel ope protein that is designed to unmask cryptic
conserved neutralizing epitopes by deletion, not detection, of
the second variable | oop and has (unintelligible) the envelope.

This slide, given to nme by Susan Barnett (m sspelled?),
shows the neutralizing anti body response to this oligoneric
gpl40 as conpared to a nonomeric gpl20 and shows much greater
cross plate neutralizing responses pretty conparable to sone of
t he monocl ony (nisspelled?) anti bodies.

In the Kapp (misspell ed?) experiments this gpl40 al so
| ooks protected in conmbination with DNA.  And this will start
clinical trials in the next year.

The issue is can we develop vacci nes that produce
neutralizing anti bodies to primary isolates? There are several

concepts out there. One is to stabilize gpl20 or gpl20 cell

binding in way that exposes vul nerable or broadly reactive
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neutralizing sites.

The problemis is that not that many broadly reactive
anti bodies are available for study. The good news is a few are
and sterilizing immunity can be achi eved in non-human pri mates
with combi nati ons of broadly reactive monochronal (misspelled?)
anti bodi es. Concepts you'll hear about with Rupert’s group.

One approach is to | ook at gpl20 CD4 conplex. This
complex forms a viral attachnment and is anestenically
(m sspelled?) distinct from 3gpl20.

Anti bodies with a conpl ex generally — generated in
animal s can neutralize primary isolates, and i mmuni zation

(unintelligible achi eves pretty broad neutralization, both CCR5

and CXCR4 viruses. Although antibodies with specific

(unintelligible) of CD4 do occur. And the issue of safety has
been raised and will again be an issue in human clinical
trials.

There are other concepts out there for devel oping
neutralizing an — i mmunogens. ©One is to — for themto delete
the glycosol ation sites. The problemis, which ones. H VvV
averages 21 to 30 glycosolation sites and renpoval of two to
three sites heals new envel ope configurations that result in
escape and neutralization.

One concept would be to study this, Iearn from what the
virus needs, and then back out those glycosolation sites and

see if you could produce i mmunogens that are more i mmunogeni c.
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One can remove variable regions of the envel ope. One
can tal k about constructing trineric gpl20 or mani pul ate gp41l
to expose its critical determ nates, |like the entry inhibitors
So in summary there has been a perceptual awakening and

rumbling in the HIV vaccine field in the last 12 mont hs.

Several novel vaccine designs are entering clinical trials and

will generate provocative data on what primes best and what
boosts effectively. The field will enroll more subjects into
Phase I/11 clinical trials in the next six months than in the

prior 30 mont hs and the diversity of candidate vaccines being
studied is nmuch greater.

How wi I | these divergent products differ in
i munogenicity by dose, by breadth, by magnitude, by

preexisting i munity to the vector and the popul ations in that

will be of major inportance to the vaccine field?

And I'Il say, finally, the scientific community
involved in HI'V vaccine trials will have something really fun
to do.

We have nmade enormous strides in a | arge number of
countries in overcomng the | must wait for my own country
specific vaccine mentality. | think people are — health
aut horities are recogni zing that waiting for country specific
vaccines may be happily waiting for Godot.

Recognition that CTL responses between strains of HIV

may not differ greatly and even if there are some differences
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the influence these will have on overall vaccine effectiveness
in controlling virema is a scientific question worthy of
answeri ng.

We have al so started the process of devel oping a gl obal
HI'V vaccine trials program Phase I/11 trials of candidate

vaccines have been initiated sinultaneously in the U S. and

Africa, the UK and Africa by - and the U. S. and South America.

And a Phase Il global vaccine trial of the Merck adenovirus
five vaccine enrolling subjects fromthe U S., Haiti, Thailand
Brazil, Peru, and Sub-Saharan Africa, will actually be

initiated in the next 30 days.

The di al og between treatnent and vacci ne research has
also been open. HPTN I nternational investigators led by Bill
Poplin (m sspelled?) fromHaiti, Linda Gray (m sspelled?) from
Sout h Africa, have initiated a policy and designed a programto
provide antiretroviral therapy for persons who develop HIV on
vaccine trials in resource poor settings.

Current HPTN Phase |11l trials utilize standardi zed ART
as part of the design for CTL based vaccines. And this policy
has made it possible to start initiating vaccine trials in |ow
resource settings.

There is, however, much to be done. Devel oping a
global effective HIV vaccine requires nore resources
Answer i ng questions requires experiments. Per f orm ng

experi ments requires reagents. And produci ng more reagents
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requires changing some of the structural inefficiencies in the
current system for devel opi ng vaccines.

A wi de spectrum of persons involved in HIV vaccine
devel opment have been concerned about these issues and have
initiated discussi on about how we m ght substantial quicken the
pace of HI V vaccine research. While | have outlined field that
is clearly noving forward, this pandemic waits for no group or
scientific insight.

Devel opi ng ef fective vacci ne strategies, especially
ones designed to elicit neutralizing anti bodies, requires
several different structural alterations in our current
approach. In nmy opinion the public sector must nmarkedly
i ncrease the investment in vaccine discovery and devel opment.
We need npbre vacci ne di scovery centers and prograns. In my
opi nion they are best bricks and mortar vertically integrated,
scientific communities and designs and buildings, simlar to
the original cancer centers and essentially nodeled after the
NI AD Vacci nes Research Center. W need to increase the nunber
of vaccines entering into the pool.

Second is to engage private industry in expanding its
knowl edge and resources in vaccine manufacturing. W need
manufacturing facilities totally commtted to creating HIV
vaccines. W need to create enough i mmunogens to stop calling

each product a vaccine, but to call it a reagent. A reagent

desi gned to answer a specific scientific question, to refine
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the grid of immunological assays and studies needed to success
— to make successful vaccine devel opment.

We currently are too dependent upon gamma interferon
produci ng cells of sonme breeder mark-out of differentiating
bet ween vaccines. Other i mune responses, proliferation,
chemoki ne i nducti on, and innate responses are clearly salient
to vacci ne devel oprment.

The entire iterative process of designing tonorrow s
experi ments on today’'s data needs to be qui ckened. We should
be generating enough products and studies to strain our
clinical trials network. That is a vision |l’'d like to see.

In closing, it is clear we must all work together to
maxi m ze our efforts in developing a globally effective
vaccine. It is gratifying to me to see these issues being
discussed and ways to coordi nate our efforts globally being
initiated.

I'd like to thank the many, many peopl e who hel ped ne
in constructing this talk, especially ny colleagues at the ATTN
and work research labs, uh, Em - Dr. Anmenian Shiver
(m sspelled?) from Chiron, Dr. Barnett (m sspelled?) fromthe
BRC, Dr. Nable Graham (m sspelled?), (unintelligible). So
t hank you very much.

Gl USEPPE PANTALEO: On behalf - on behalf of ny co-

chair also, Dr. Katlama, | would like to thank the two speakers

for your outstanding contribution and to thank also the
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del egates for attending this session. Thank you.

[ END OF RECORDI NG|
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