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[ START OF RECORDI NG]

GI USEPPE PANTALEO:   Good  mor n i ng  l ad i es  and Gent l emen,

dea r  c o l l eagues.   My  name i s  Gi us eppe  Pan t al eo  and I  am co -

c ha i r i ng  t h i s  pl enar y  s ess i on wi t h  Ch r i s t i ne  Kat l ama .   The r e

a r e  t wo  t op i c s  t ha t  a r e  go i ng t o be c ove r ed .   One i s

ant i r e t r ov i r a l  t he r apy and  t he  ot her  i s  v ac c i ne .

The  f i r s t  s peake r  i s  Pr o f es s or  Pa t r i c k  Yen i .   Pat r i c k

Yen i  i s  Head o f  I n f ec t i ous  Di s eas es a t  t he Hop i t a l  Bi c ha t  i n

Par i s .   Hi s  ma i n  i nt e r es t s  a r e  an t i r e t r ov i r a l  t her apy  i n

c l i n i c a l  r esea r c h .   He’ s  a l s o Cha i r  o f  t he I nt e r na t i onal  AI DS

Soc i et y ,  USA,  Par nel l ,  p r oduc i ng  i n t e r na t i ona l  acc ommodat i on

f or  an t i r e t r ov i r a l  t her apy .

Pat r i c k ?

PATRI CK YENI :   Good  mor n i ng .   Thank y ou  v er y  much  f or

t he  sc i ent i f i c  p r ogr am,  f o r  t h i s  i nv i t at i on  t o  add r es s  new

ant i r e t r ov i r a l  d r ugs  and  t he r apeu t i c  s t r a t eg i es  at  t h i s

c on f er ence .

Wha t  a r e  t he c ha l l enges  f o r  an t i r e t r ov i r a l  t he r apy  i n

HI V i n f ec t ed pat i ent s ?  You  cou l d  summar i ze  t hem i n t o  t h r ee

c ha l l enges .   One  i s  an i mp r oved  c onv en i ence ,  s ec ond  one i s

dec r eas ed obs ess i t y  ( mi s spe l l ed?) ,  and  t h i r d  one  i s  i ncr eased

act i v i t y  bo t h  on  wi de - s i de  v i r us  ( mi s s pe l l ed?)  and  on  dr ug -

r es i s t an t  v i r us .   And  t he ques t i on  i s ,  how new d r ugs and  new

s t r a t eg i es  can  he l p t o mee t  t hese  cha l l enges .

I n t er ms  o f  new d r ugs  I  wi l l  g i ve  you  some examp l es  -
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f or  i mp r ov ed c onv eni enc e ,  f o r  dec r eas ed t ox i c i t y ,  and

ess ent i a l l y  f o r  i ncr eas ed ac t i v i t y  on  dr ug r es i s t an t  v i r us es .

But  t h i s  does  no t  summar i z e  al l  t he e f f o r t  i n d r ug  di s cov e r y

f or  HI V i n f ec t i on .

So t he  f i r s t  d r ug  I ’ d  l i ke  t o s ummar i z e f or  you  i s  T-

20,  and  I  r epo r t  her e  t hat  48 week s f u l l  r es ul t s  o f  t hor ough

one  and  t wo  s t ud i es .   Thes e  we r e –  I ’ d  a l so  say  t h r ee  s t ud i es

whe r e pa t i ent s  f a i l i ng a  number  o f  –  h i gh  number  o f  p r i o r  –

p r i o r  ant i r e t r ov i r a l s  and wi t h  a  l ow CD4  c e l l  c oun t  and a  h i gh

v i r a l  l oad ,  we r e  g i v en t he  bes t  t her apy pos s i b l e ,  whi c h was

opt i mi z ed bac k gr ound ,  OB,  and hal f  o f  t he  pa t i en t s  had  T- 20

added t o  t h i s  r eg i men .

And  t he  r es ul t s  s how t ha t  i n  t he p r es enc e  o f  T- 20 t he

per c en t age  of  t he  pa t i en t s  wi t h  unde t ect abl e  v i r al  l oad was

s i gn i f i c an t l y  hi gher  t han i n  t he abs ence  of  T- 20 .   And  t h i s  i s

a t  t he  expens e  o f  a r el a t i v e l y  hi gh number  o f  i n j ec t i on s i t e

r eac t i ons,  howev e r ,  t hes e r eac t i ons a r e not  sev e r e  and  do  no t

l ead  t o  t r eat men t  i n t er r up t i on  i n  mos t  o f  t he pa t i ent s .   And

obv i ous l y  t he r e’ s  al s o t he  f i nanc i al  c os t  o f  t h i s  t r ea t men t .

Now when  a  pa t i en t  i s  f a i l i ng T- 20  one  c an i den t i f y

mut a t i ons i n t he  GT41  ( mi s s pel l ed? )  enve l ope  gene,  wh i ch  a r e

ass oc i a t ed  wi t h r es i s t ance  t o T- 20 .   The r ef o r e  one  i mpor t ant

ques t i on  i s ,  do  t hese  mu t at i ons  pr ec l ude f ur t he r  ac t i v i t y  o f

nex t  gener a t i on f us i on i nh i b i t o r s ?

T- 20  49  i s  one  o f  t hese  nex t  gene r at i on f us i on
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i nh i bi t o r s .   And  a  s t udy  was  pe r f o r med  ev al uat i ng t he  ac t i v i t y

o f  t hi s  dr ug i n pa t i ent s  f a i l i ng T- 20 .   The  r es u l t s  we r e

r epo r t ed  a t  t he Bost on c on f e r ence .   At  base l i ne  t he r e  was  mor e

t han  a  hund r ed - f o l d i nc r eas e  i n  t he I C50  t o  T- 20  when  t he

pat i en t s  s wi t c hed  t o  T- 12 49 ,  whe r eas  t he r e  was  no  i nc r eas e i n

t he  I C50  t o  t he new T- 12  49  f us i on  i nh i b i t o r s .

And  i n  f ac t  when  pat i en t s  s wi t c h t he i r  f a i l i ng  f us i on

i nh i bi t o r  t o T- 12  49  wha t  was obs e r v ed  was 1 . 12  l og  HI V

( un i nt e l l i g i b l e)  dec r eas e wi t h i n 11 days .

So t hi s  r a i ses  hope t ha t  i t  wi l l  be poss i bl e  t o

s equenc e  d r ugs  wi t hi n  t h i s  c l as s  o f  d r ugs .   I n  a  way we hope

t ha t  f a l se  r es i s t anc e  wi l l  not  be  abs o l u t e wi t h i n t hi s  f ami l y

o f  d r ugs .

Ano t he r  ex amp l e o f  a  new d r ug i s  i n a  ve r y  d i f f e r en t

s et t i ng .   I t ’ s  t he  –  i t ’ s  At az anav i r .   At az anav i r  can  be  gi v en

–  i t ’ s  g i v en onc e  da i l y  and  i s  gi v en  wi t hou t  an  i nc emen t

( mi s spe l l ed?)  wi t h  Ri t onav i r ,  a t  l eas t  i n  t r ea t men t  na i v e

s ub j ec t s .

And  t he  – a l l  54  s t ud i es  was  a  b i v e r t a l  phas e  t h r ee

s t udy wher e  na i v e  pa t i en t s  wer e  g i ven  Combi v i r  p l us  e i t he r

At az anav i r  or  Ef av i r enz .   And t hi s  s ummar i z ed t he 48- week

r es u l t s  of  t h i s  s t udy  s howi ng t ha t  bo t h f or  400  cop i es  and  f o r

50 c op i es ,  t he  an t i v i r a l  ac t i v i t y  of  At az anav i r  and  Ef av i r enz

wer e  s i mi l a r .   And  t he r eas on why  Ef av i r enz  does n’ t  g i ve

r es u l t s  as  good  as  one  woul d  ex pec t  i n  t h i s  t r i a l  i s  c u r r en t l y



International AIDS Society
2nd IAS Conferences on HIV Pathogenesis and Treatment
7/15/03

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.

5

unde r  ev al uat i on .

I n t er ms  o f  s i de  e f f ec t s ,  one not i ceab l e  s i de e f f ec t  i s

i nc r eas e  i n  f r ee  b i l i r ub i n  i n pat i en t s  t r ea t ed  wi t h  At az anav i r .

And  t h i s  i s  ac t ua l l y  r e l at ed  t o  an  i nh i b i t i on o f  weak e r

i nunda t i on  of  bi l i r ub i n .   I t ’ s  l i k e a  ( un i n t el l i gi b l e )  d i s eas e

and  i n  f ac t  i t ’ s  not  t ox i c i t y  i n t he  s ens e t ha t  i t ’ s  not

c or r el a t ed  wi t h an  i ncr eas e  i n  ALT o r  AST i n  t h i s  s t udy.

Howeve r ,  i n  s ome  pat i en t s  t h i s  r es ul t s  i n  c l i n i c al  j aund i c e.

But  t he r e i s  –  t he r e  was  i n  t h i s  s t udy  no  e f f ec t  o f

At az anav i r  on  LDL  cho l es t e r o l  as  oppos ed  t o  Ef av i r enz .   And I

don ’ t  s how he r e t he r es u l t s  bu t  t her e  was  a l so  no e f f ec t  on

t r i g l y c e r i t es  r e l a t ed  t o  At az anav i r .

At  t hi s  con f e r enc e  t her e  wi l l  be s ev e r al  pr esen t at i ons .

One  on  t he  l i pody s t r ophy  i n  t h i s  s t udy .   And  t he r e  wi l l  be  a l so

p r es en t a t i ons  soon  on  t he ac t i v i t y  o f  At az anav i r  i n  t r ea t ment -

expe r i enced  pa t i en t s .

Ti p r anav i r  i s  al s o  p r ot eas e  i nh i b i t o r  bu t  wh i c h  i s  ve r y

d i f f er en t  f r om At az anav i r  bec aus e  i t ’ s  es s ent i al l y  –  i t ’ s  mai n

p r oper t y  i s  t hat  i t ’ s  ac t i v e  i n  v i t r o  and  i n  dev o  ( mi ss pel l ed? )

v i r uses  wh i ch  ar e  r es i s t an t  t o  many c u r r ent l y  l i censed  p r o t ease

i nh i bi t o r s .   The  d r ug  has t o  be  g i ven  t wi ce  a day and  mus t  be

enhanc ed  wi t h  Ri t onav i r .

And  t h i s  –  Phase  I I  dos e  r angi ng s t udy  has been

per f or med i n t hr ee  c l as s  ex per i enc ed  –  t wo PI  ex pe r i enced

pat i en t s  hav i ng mu t a t i on  i n  t he  p r ot ease  gene.   And  t h r ee
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d i f f er en t  c omb i na t i on  doses  of  Ti p r anav i r / Ri t onav i r  was  t es t ed .

At  bas e l i ne  t her e  was  an  i nc r ease  of  t he  I C50 t o  a l l

l i c ens ed  PI s ,  bu t  no t  f o r  Ti p r anav i r .   And  a f t e r  15 days  of

f unc t i onal  mono- t her apy  whe r e onl y  t he  p r ot eas e  i nh i b i t o r  was

c hanged  i n  t hese  pat i en t s  f o r  Ti p r anav i r / Ri t onav i r ,  one s ees

t ha t  f o r  t he t hr ee  c omb i na t i on  dos es  t ha t  we r e  t es t ed  t he r e was

app r ox i mat e l y  one  l oad dec r eas e  i n  HI V RNA wi t h i n t wo  week s.

And  t he r e was  no  r ea l  d i f f e r enc e bet ween  t he  t h r ee  ar ms i n

t er ms o f  ac t i v i t y .

But  bas ed on t hes e  r esu l t s  and  al s o on  t he TK

i nt e r ac t i on  r esu l t s  and  on  t ol e r ance ,  i t ’ s  t he  500 / 200

mi l l i g r am dos e  c ombi nat i on  t ha t  was f u r t her  se l ec t ed f or  Phas e

I I I  ev a l ua t i on ,  and y ou ’ r e  awa r e o f  t hes e  r es i s t  s t ud i es

c ur r en t l y  unde r go i ng .

Thi s  s l i de  i s  t o  s how y ou t hat  Ti p r anav i r  i s  no t  t he

onl y  d r ug wi t h  t ha t  pur pos e .   A l i t t l e  be f o r e and on t he

c l i n i c a l  ev al uat i on i s  TMC114.   Th i s  i s  a l s o  a  d r ug  wh i ch  i s

ac t i ve  i n v i t r o agai ns t  v i r uses  wi t h  r es i s t anc e  t o  many PI s .

And  I  s how you  he r e t he  r es u l t s  o f  t he  p r oo f  o f

c onc ep t s  s t udy  whe r e  pa t i en t s  –  mu l t i - ex per i enc ed pat i en t s  and

act ual l y  pa t i ent s  t ha t  t hr ee - quar t er s  – f or  t h r ee- qua r t e r s  o f

t hem had  on l y  one  or  ev en none  ac t i v e  PI  av a i l ab l e  at  bas e l i ne.

And  t hes e pat i en t s  we r e  swi t ched t o TMC114 ,  mi l l i on

( mi s spe l l ed?)  f u l l - c hange s usc ept i bi l i t y  t o  TMC114  was  no t

i nc r eas ed.   And what  you  s ee  he r e  i s  t ha t  f o r  a l l  c omb i na t i on
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dos es t hat  we r e t es t ed t he r e  was mor e  t han one  l oad  decr ease  i n

HI V RNA wi t hi n  14  day s o f  f unc t i onal  mono - t her apy wi t h  TMC114 .

So I  hav e s hown y ou s ome  ex amp l es  of  new dr ugs ,  and  f o r

p r o t eas e  i nhi b i t o r s  I  have  add r es s ed  t hr ee o f  t hem.   But  p l ease

be awar e  t hat  ot he r  d r ugs a r e c ur r en t l y  unde r  deve l opmen t .

Some  o f  t hem i n t he f i r s t  c l i n i ca l  s t age .

For  en t r y  i nh i bi t o r s  I  hav e  add r es sed  f us i on  i nh i b i t o r s

but  I  wi l l  al s o s ay a  f ew wo r ds  f o r  r ecep t o r  and  c o - r ecep t or

i nh i bi t o r s ,  and I  di dn’ t  ev en add r es s  t he  o t he r  c l ass  – d r ugs

f r om t he  o t he r  c l ass ,  e i t he r  i n  ex i s t i ng  c l ass es  s uch  as

nuc l eos i de  ana l ogs  –  and  as  you  k now t he r e a r e  many  d r ugs  i n

dev e l opmen t ,  but  s ome  o f  t hem I  c oul d  hav e s wi t c hed  t o  l a t e

dev e l opmen t  becaus e i n f ac t  t hey ’ v e j us t  been l i censed .   And

t he  same  ho l ds  t r ue f or  NNRTI s  and  f o r  i n t eg r at e  i nh i b i t o r s ,

and  al s o  f o r  o t he r  d r ugs .

So I ’ d  l i k e  now t o  addr ess  i n a  f ew s l i des r ec ep t o r  and

c o- r ec ep t o r  i nhi b i t o r s  bec ause  i t ’ s  amaz i ng  t o  s ee  how s t r ong

t he  di s c ov e r  r es ea r c h  i n  t h i s  c l as s  o f  d r ug  i s  now.

Thes e a r e d r ugs t hat  i nh i b i t  t he b i nd i ng  of  HI V ei t he r

t o t he  CD4  r ec ep t o r  o r  t o c o r e  r ec ep t o r s .   I n t e r ms  o f  CD4

r ec ept o r s  t he r e a r e a t  l eas t  t h r ee  d r ugs  i n  dev e l opmen t  f r om

t hr ee d i f f e r en t  phar mac eut i c al  compan i es .   Some  ar e  s mal l

mol ecu l es ,  ot her  a r e  no t .   Some  a r e ( uni n t e l l i g i bl e )  ava i l ab l e.

And  t he  ac t i v i t y  i n pat i en t s  i s  a l r eady demons t r at ed i n p r oo f

o f  c onc ept  s t udi es  f o r  s ome  of  t hese  d r ugs.
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The r e i s  a t  l eas t  one  d r ug  i n dev e l opmen t  t hat  i nh i bi t s

t he  bi nd i ng  o f  HI V t o  t he CXCR4  c o - r ec ep t or  and  we  don ’ t  k now

y et  i t s  ac t i v i t y  i n pat i en t s .   Bu t  t he r e  ar e  many d r ugs t hat

a r e  i n  dev e l opmen t  f o r  i nh i b i t i ng  t he  bi ndi ng o f  HI V t o t he

CCR5  –  4  –  5 c o- r ecep t o r .   They ’ r e  c omi ng  f r om d i f f er ent  d r ug

c ompan i es  and  mos t  o f  t hem a r e  sma l l  mol ecu l es .   Al l  o f  t hem

b i nd  t o  t he  CCF5  c o- r ec ept o r  bu t  p r obabl y  no t  a t  t he s ame  s i t e.

And  f o r  some o f  t hem t he r e  i s  c l i n i c a l  ac t i v i t y  demons t r a t ed  i n

pat i en t s  and f or  o t he r s  we  j us t  do  no t  y e t  hav e  t he  r esu l t s

t ha t  c l i ni c al  s t ud i es  a r e c u r r ent l y  ongo i ng .

So t hi s  i s  i n t er es t i ng bec ause  t he r e  was  i n i t i a l l y  some

c onc er n  wi t h t he  ac t i v i t y  and t he  t ox i c i t y  o f  d r ugs  t hat  wou l d

i nh i bi t  t he  b i nd i ng o f  HI V t o t he  CD4  r ec ep t or s  – a l l  t he  f ou r

r ec ept o r s ,  howev e r ,  t hi s  d i d  no t  p r es ent  a v er y  s t r ong  e f f or t

i n d r ug  di s cov er y  i n  t h i s  c l as s  o f  mo l ec u l es .

I  wi l l  now t u r n t o  new s t r a t eg i es .   How c an  new

s t r a t eg i es  he l p us  t o  meet  t he  cha l l enges  t hat  I  desc r i bed  i n

my f i r s t  s l i de?  For  conven i enc e i t ’ s  ce r t a i nl y  cued t o

r eg i mes ,  and as  y ou hea r d y est e r day,  i nduct i on  ( un i nt e l l i g i b l e)

s t r a t egy  mi gh t  need t o be r eas s es s ed  wi t h  t he new d r ugs we

hav e .

I n t er ms  o f  t ox i c i t y ,  c an NRGI  ( un i n t e l l i gi b l e )

r eg i mes ,  STI s ,  TTM,  he l p us  t o  decr ease  t he  t ox i c i t y  of  our  RI V

( mi s spe l l ed?)  r eg i mens?   And  i n  t e r ms  of  ac t i v i t y  on wi de - t op

( mi s spe l l ed?)  v i r us ,  ( un i n t e l l i gi b l e )  r eg i mens  - -  and  we ’ v e
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s een  ex amp l es  aga i n y es t er day - -  c an  i mp r ov e  t he  ac t i v i t y  at

l eas t  i n i t i al l y .   And  on  d r ug r es i s t an t  v i r uses  megaha r t

( mi s spe l l ed?)  HTI  quest i on  mar k ,  and  TDN quest i on mar k  mi ght

a l s o  he l p us  t o i ncr eas e  t he  ac t i v i t y  i n  mu l t i p l e –  i n  pa t i en t s

f ai l i ng  mu l t i p l e  t he r apy .

So wha t  I ’ d  l i ke  t o do i s  g i ve  you  t wo  ex amp l es  of

t hes e s t r a t eg i es  by  add r es s i ng  f i r s t  NRTI - s par i ng r eg i mes ,  and

t hen  STI s  on  dr ug r es i s t an t  v i r us es .   Why  NRGI - s par i ng

s t r a t egy ?  Bec aus e  t her e  i s  a l ar ge i n t r ac l ass  p l us  c l as s

t ox i c i t y  t hat  al s o  c r os s - r es i s t anc e be t ween  t h i s  c l as s  o f

d r ugs.

Now i f  one  wan t s  t o mov e  t o  an  NRTI - s par i ng  s t r a t egy,

t hi s  means  es s en t i al l y  t o c hoos e bet ween  an  NNRTI  p l us  PI

c omb i na t i on  t her apy o r  a  doubl e  PI  c ombi nat i on  t he r apy .

Bec aus e  ot her  r eg i mens a r e  e i t her  di s appo i n t i ng ,  s uch  as  t he

doub l e  NNRTI  c omb i na t i on  - -  we  hav e t he exampl e  of  t he  t wo  NN

s t udy - -  o r  ex t r emel y  p r el i mi na r y  i n  t er ms o f  s i ng l e boos t ed  PI

r eg i mens .

I  wi l l  f i r s t  d i s c uss  t he  NNRTI  pl us  PI  c omb i na t i on

t he r apy .   The  f i r s t  exampl e  we  had  o f  t ha t  c ame  f r om t he  DNP06

s t ud i es  r e l eas ed  a  f ew y ea r s  ago.   I n  t h i s  s t udy  na ï v e  pa t i en t s

wer e  g i v en  ZDV p l us  3TC pl us  e i t he r  I ndi nav i r  o r  Ef av i r enz  and

y ou  hea r  o f  t he r esu l t s  i n  t hes e t wo  a r ms  o f  t he  s t udy ,  bu t

ac t ual l y  t her e  was  a  t h i r d  a r m combi n i ng  Ef av i r enz  wi t h

I nd i nav i r  wi t h  an t i v i r a l  ac t i v i t y  somewher e  i n  t he  mi ddl e
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bet ween  t he  t wo o t he r  a r ms .

Howeve r  at  t ha t  t i me  t he  c l ass  t ox i c i t y  f or  NRTI s  was

not  so  muc h  o f  a  c onc er n  and  t her e f o r e  t h i s  t y pe  o f  t ox i c i t y

has  no t  been i n- dept h  ev al ua t ed  i n  t h i s  –  i n  t h i s  s t udy.

Fur t he r mor e ,  we wi l l  no t  us e  I ndi nav i r  t he way  i t  has  been  us ed

i n t hi s  s t udy .   And y ou ’ ve  p r obab l y  hear d  t her e  i s  al s o t he

eas i er  s t udy y es t e r day s howi ng  t ha t  Ri t onav i r / I ndi nav i r  p l us

Ef av i r enz may  al s o  s how ac t i v i t y .

So f or  obv i ous  r easons o t he r  c omb i na t i ons  have  been

s t ud i ed  f o r  PI  p l us  NNRTI  wi t hout  NRTI .   And  t he r e  ar e  a  l ot  of

s t ud i es  – y ou ’ ve  hea r d t he  b i g  s t udy  y es t er day ,  bu t  t her e  ar e

o t he r  s t ud i es  and  es s en t i a l l y  mos t  o f  t hese  s t ud i es  a r e no t

c ompar a t i v e  wi t h  t he  ex c ep t i on  of  t he  – o f  t he  Ni k k a

( mi s spe l l ed?)  s t udy.   And t hey  hav e addr ess ed c omb i na t i ons  o f

e i t her  Ef av i r enz  o r  Nev i r ap i ne  pl us  Lopi nav i r  o r  I ndi nav i r  o r

Saqu i nav i r .

And  t hes e s t ud i es  we r e per f o r med i n v e r y  di f f e r ent

s et t i ngs  and ess en t i a l l y  wha t  t hey  hav e s hown i s  t hat  t he r e i s

a  s ubs t ant i al  ac t i v i t y  o f  s uch  combi na t i on t he r apy  bu t

s ome t i mes t hey ’ r e  al s o t ox i c i t y .   And  t he  e f f ec t  o f  NNRTI  c l ass

t ox i c i t y  -  f o r  t h i s  e f f ec t  t he r e c an  be v ar i ous  t r ade

a f f i ni t i ve  conc l us i on  wi t h  t hes e s t ud i es .

Howeve r ,  t hes e  s t udi es  hav e  se t  t he s t age  o f  f u r t he r

l ar ge c ompar a t i v e  t r i al s  t o  gi v e a  c l ear  ans wer  t o  t he  v a l ue  of

NRTI - s pa r i ng t he r apy  and  t he r e  ar e  s ev er a l  o f  t hes e  s t ud i es
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whi c h a r e ongo i ng  or  pl anned .   The r e  a r e  l a r ge  s t ud i es ,

r andomi z ed ,  mo r e  t han  100 pa t i ent s .   And  r a t he r  t han des c r i b i ng

t hem one  by  one I  j us t  wou l d  l i ke  t o  s ummar i ze  t he i r  –  t he

popu l a t i on  and  t he ,  uh,  t he  end  po i n t s  o f  t h i s  –  o f  t hes e

s t ud i es .

The r e a r e s t ud i es  pe r f o r med  ei t he r  i n  na ï ve  pa t i en t s  o r

i n pat i ent s  t r ea t ed i n hav i ng unde t ec t ab l e v i r a l  l oad .   And t he

r eg i mens  a r e e i t he r  c ompar i ng NRTI - s pa r i ng v er s us NRTI -

c on t ai n i ng  r eg i mens,  or  ( un i nt e l l i gi b l e)  pa t i en t s  s wi t ch

s t ud i es ,  e i t he r  c ont i nu i ng  v er s us  swi t ch i ng  f o r  NRTI - s pa r i ng

r eg i mens ,  o r  c ompar i ng d i f f e r en t  s wi t c hes  t o  NRTI  v er s us  PI -

s pa r i ng  r eg i mens .

And  wha t ’ s  i n t er es t i ng i s  t hat  i n  t e r ms o f  end - poi n t s ,

obv i ous l y  t he  ac t i v i t y  wi l l  be  ev a l ua t ed ,  bu t  a l so  t he r e  wi l l

be an i n - dept h  ev a l ua t i on o f  t he pot en t i a l  t ox i c i t y ,  espec i a l l y

f or  nuc l eos i de  –  nuc l eos i de  t i de t ox i c i t y  i n  t hese  s t udi es ,

bot h  f o r  l i podys t r ophy,  me t abo l i c  comp l i c at i ons ,  and t he  r at i o

o f  t he  mi t ochond r i al  t o  nuc l ea r  DNA c ont ent .

So wi t h i n a  f ew mont hs t o one o r  t wo  y ea r s  we wi l l

p r obab l y  have  a c l ea r  answer  o f  how t o  us e t hes e  PI  p l us  NNRTI -

s pa r i ng  r eg i  –  NRTI - s par i ng r eg i mens .

The  sec ond  op t i on  i s  a doub l e- PI  c omb i na t i on  t he r apy,

and  he r e  agai n  we  hav e r es u l t s  f r om a t  l eas t  t wo  l a r ge  s t udi es

and  I  wi l l  he r e g i ve  you  t he  ex amp l e  o f  t he  pr omi nent  s t ud i es ,

t he  r es u l t s  o f  wh i ch  we r e r epo r t ed  i n  2000.   I n  t ha t  s t udy
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pat i en t s  we r e  – na ï v e  pa t i en t s  we r e r andomi z ed  t o r ec e i v e

e i t her  Ri t onav i r  t o Saqu i nav i r  wi t h Ri t onav i r  a t  400 mi l l i gr ams

VI D,  o r  t he  s ame  d r ugs p l us  D4T.   And  i n  ( un i n t e l l i gi b l e )  48 -

week s t her e  was ac t ua l l y  no  di f f e r enc e  i n  t e r ms  of  an t i v i r al

ac t i v i t y .   Howev e r ,  a t  12 week s  pa t i en t s  may  –  wer e  a l l owed t o

add  D4T i n  t he  –  i n t he  ar m wi t hou t  D4T i ni t i a l l y .

And  when  y ou l ook  at  t he  r es ul t s  a t  12  week s  t he r e

mi gh t  be  a  di f f e r enc e  t her e  and  i f  y ou  f ocus  on  t he  pa t i en t s

wi t h  v e r y  h i gh  v i r al  l oads  t he r e was  ac t ual l y  a  di f f e r enc e  a t

12 week s .

Now at  t he  ot her  s i de  o f  t he  s t udy ,  a t  n i ne  t o  s i x

week s,  ac t ual l y  on l y  24% o f  t he  pa t i en t s  i n i t i a l l y  on  t he i r  –

t he  Ri t onav i r / Saqu i nav i r  on l y  r eg i men  cou l d  r ema i n  on  t h i s

r eg i mens ,  whe t he r  – 60% of  t he  pa t i en t s  bei ng r andomi z ed  f or

t he  D4T con t i nuum ( mi ss pel l ed? )  c oul d  r emai n  on  t he  r egi men.

The r ef o r e i t ’ s  no t  v e r y  c l ea r  i n my mi nd  t ha t  doub l e PI

c omb i na t i on  t her apy wi t hou t  NRTI  i s  as  po t en t  as  c an be t he

mor e  c onven t i ona l  t he r apy.

Wha t  i s  c l ear  howeve r  i s  t ha t  i n t he  c ompac t  r eg i men

wi t h  Ri t onav i r / Saqui nav i r  on l y ,  t he p r ev a l ence  o f  l i pody s t r ophy

–  no ,  I ’ m s or r y .   Wi t h D4T –  i n  t he p r es enc e  o f  D4T t he i nc  –

t he  pr ev al enc e  o f  l i pody st r ophy  was much  hi ghe r  t han i t  was

obs e r v ed  i n  t he c ompact  ar m i n  t he  abs enc e o f  D4T.

So her e  aga i n  we  hav e  new d r ugs  and we  have  mor e

c onc er n  wi t h t hi s  t y pe o f  t ox i c i t y ,  t her e f o r e s eve r al  s t ud i es
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a r e  be i ng per f or med t o add r ess  t he  –  t he  – t o addr ess  t he  – t he

use  i n  t he  pa t i en t s  o f  doub l e PI  c omb i na t i on  t he r apy,

ess ent i a l l y  enhanc ed  wi t h Ri t onav i r .

I  wi l l  j us t  ment i on one  of  t he  mos t  popu l ar  even t ,

whi c h i s  t he Saqu i nov i r / Lop i nav i r  combi na t i on t he r apy ,  and t he

r es u l t s  hav e been  pr esen t ed  l as t  y ea r  at  TCAC by  Spes ce t s i

( mi s spe l l ed?)  et  a l .

I n t hes e  pa t i ent s  – t hi s  i s  no t  a  compar a t i v e s t udy .

I n t hes e  pa t i ent s  who  we r e  f ai l i ng  t he r apy t hey  we r e g i v en  t he

opt i on  t o s wi t ch  t o Saqu i nov i r / Loqu i n  –  Lopi nav i r ,  but  t hey  had

not  NNRTI  –  NRTI  g i v en bec ause  ac t ua l l y  t he  pa t i en t s  r an  out  of

opt i ons  ei t he r  f o r  r eas ons  o f  t ox i c i t y ,  e i t her  f or  r easons  o f

r es i s t ance .

And  wha t  y ou s ee  her e  i s  t he  ac t i v i t y .   The r e was

t r ea t men t  i nt e r r up t i on f or  s ome  o f  t he  pa t i ent s  and  what  y ou  se

her e  i s  t he  c hange  i n  HI V RNA s howi ng  t ha t  t he r e  i s  a

s i gn i f i c an t  ac t i v i t y  of  t h i s  c omb i na t i on  t he r apy  i n  t hes e

pat i en t s ,  and  al s o  i n  n i  –  an i nc r eas e  i n  CD4 c e l l  count .

Wha t  i s  no t  s hown  he r e i s  t hat  t he r e  was  no  nega t i v e

i nt e r ac t i on  be t ween –  phar maco l ogy  s peak i ng  be t ween  Saqu i nov i r

and  Lop i nav i r  and  al s o t he r e  was no unex pec t ed  t ox i c i t y  wi t h

t hi s  c omb i na t i on .

Comi ng  bac k  t o  t he  ac t i v i t y ,  i n  f ac t  t he  l ong

r es ponde r s  wi t h t h i s  combi na t i on wer e  es s en t i a l l y  t he  pa t i en t s

wi t h  a  h i gh  number  o f  p r i ma r y  PI  mut a t i ons o r  l ow CD4  ce l l
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c oun t .   So  t hese  a r e  i n t er es t i ng r es u l t s  t ha t  need  now t o  be

c ompar ed  wi t h  ot he r  opt i ons .

But  i n  f ac t  i f  y ou  l ook  at  a l l  t he  op t i ons t ha t  ar e  –

t ha t  y ou  c an i mag i ne ,  i t ’ s  i mpo r t ant  t o be awar e  t hat  t he r e a r e

many  l ac k i ng dat a  or  di s cr epanc y bet ween  da t a as  c onc e r n  onl y

TK i nt e r ac t i on .   And  I ’ v e s hown  t h i s  as  ques t i on  mar k s  i n  t h i s

s l i de.   And  t h i s  i s  a l s o  t r ue,  of  cou r se ,  i f  y ou  c ons i de r  new

PI s  l i k e  At az anav i r  or  Ti p r anav i r .

So not  even  s peak i ng  of  c l i n i c a l  ac t i v i t y  one s hou l d be

awar e t hat  t he r e  i s  s t i l l  a  l o t  o f  wo r k  t o do be f o r e we c an use

wi t h  c on f i denc e t h i s  t y pe o f  doub l e PI  c omb i na t i on  t he r apy .

The  l as t  s t r a t egy  I ’ d  l i ke  t o d i s c us s  wi t h y ou  t hi s

mor n i ng  i s  t he  STI  s t r a t egy ,  and I ’ m not  go i ng  t o add r es s  t he

s egmen t  of  pa t i en t s  wi t h  undet ect abl e  v i r al  l oad ,  but  on l y

pat i en t s  wi t h  mu l t i p l e t r ea t men t  c el l a r  ( mi s spe l l ed?) .   Ther e

one  can  cons i der  e i t her  a f u l l  t r eat ment  i n t er r upt i on  be f o r e

s al v age  or  a par t i al  t r eat ment  i n t er r upt i on  i n  t he  abs enc e  o f

( un i nt e l l i g i b l e) ,  wh i ch  i s  a  r a t he r  newer  c onc ep t .

You ’ r e  awa r e o f  t hes e  r esu l t s  o f  t he  I NRS 097

( mi s spe l l ed?)  s t udy whe r e pa t i ent s  f a i l i ng h i gh  number  o f

p r ev i ous  t her apy  wer e  s wi t c hed  t o  mu l t i - d r ug  r es cue  t her apy

e i t her  i mmedi a t e l y  o r  f o l l owi ng  an  e i ght - weeks  t r ea t ment

i nt e r r up t i on.   And  what  you  see  he r e  i s  t ha t  t he  an t i v i r a l

ac t i v i t y  o f  Sa l v age 30 i n t e r ms  o f  dec r eas i ng HI V RNA was  t he r e

i n t he  pat i en t s  who had  unde r gone  a t r ea t men t  i n t e r r up t i on  t han
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among pa t i ent s  who  we r e  swi t ched t o s a l v age  30  wi t hou t

t r ea t men t  i nt e r r up t i on.

And  when  y ou l ook  at  t he  p r i ma r y  end  poi n t  i n t h i s

s t udy,  t he r e was  a  s i gn i f i c ant  di f f e r enc e  bo t h  a t  week  12  and

a l s o  a t  week 24,  a l t hough t he d i f f er ence  was  na r r owi ng

s omewha t .

But  t he  CDCRA 064  s t udy  gav e  a  ve r y  d i f f e r en t  r esu l t s ,

s howi ng ,  i n  f ac t ,  no  di f f e r enc e  i n  an t i v i r a l  ac t i v i t y  whe t he r  a

pat i en t s  a t  STI  o r  no t  -  f ou r  mon t hs  STI  or  no t  be f or e

s wi t ch i ng t o –  t o  sa l vage t her apy .

So why  a r e  t hese  s t ud i es  s howi ng s o d i f f e r en t  r esu l t s ?

And  – and I  f o r go t  t o  s ay t hat  mo r eov e r  i n t he  CDCRA s t udy

t he r e was an i nc r eas ed est i mat ed i nc i denc e o f  p r og r es s i on  of

d i s eas e  or  dea t h  among t hos e  who had  –  we r e  i n  t he  STI  g r oup  as

c ompar ed  t o  t he new STI  gr oup.

So why  a r e  t he r e  s o muc h  –  s o many  d i f f e r enc e i n  –

bet ween  t hese  t wo  s t udi es?   I t  may  be  t ha t  one  o f  t he

exp l ana t i ons i s  –  can  be  under s t ood i f  one c ons i de r s  pat i ent

c ha r ac t e r i s t i c s  and t ype  o f  sa l vage t her apy .   And we p r obabl y

hea r  mor e abou t  t hat  i n  t he  CBCRA 064  pr esen t a t i on  l a t er  t hi s

mor n i ng .

I n t hi s  – i n t hi s  s l i de  you  can  s ee t hat  i n  f ac t  t her e

i s  no r eal  di f f e r enc e  i n  t e r ms  of  t r ea t ment  hi s t or y  be t ween t he

t wo  gr oups .   Howev er  t he r e  i s  a  v e r y  l ar ge d i f f e r ence  i n  t er ms

o f  t he  CD4  ce l l  c oun t  a t  bas el i ne  be f o r e  t r eat  –  STI  i s
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i ni t i a t ed.   And a l so  t he r e ’ s  a  l a r ge  d i f f er enc e  i n  t he  t y pe o f

s al v age  t he r apy,  wi t h  mu l t i - dr ug r es c ue t he r apy  i n  t he  NRA

s t udy v e r s us c onv ent i ona l  t her apy  i n  t he  CDCRA s t udy.

The r ef o r e,  whe r eas  i t  i s  c l ear  t o  me  t ha t  pa t i en t s  i n

t hi s  s i t ua t i on  s houl d  no t  be  g i ven  an  STI  oppo r t un i t y  be f o r e

goi ng t o  s a l v age ,  i t ’ s  not  y et  c l ear  t ha t  s uch  r es t r i c t i on

wou l d appl y  t o  pa t i en t s  at  t he  ve r y  l a t e  s t age  o f  HI V di s eas e .

Now wha t  abou t  pa r t i a l  t r ea t men t  i nt e r r up t i on?   Th i s

c onc ep t  has  been  s t ud i ed  by  Di x on  ( mi s spe l l ed? )  et  al  and

p r es en t ed a t  l as t  r e t r ov i r us  c onf e r enc e i n Bos t on.   Thes e  ar e

pat i en t s  who t ak e  t he  d r ugs ,  who f ai l i ng  t he  t he r apy,  bu t  t hey

s t i l l  have  t he  r ec ommended  t r ea t ment  t hey  ge t  t he bene f i t ,  bo t h

i n t er ms  o f  degr ees i n HI V RNA f r om s e t  poi n t ,  but  al s o i n

i nc r eas e  i n  CD4 c e l l  count .

And  t hes e pat i en t s  we r e  gi v en t he  oppo r t uni t y  o f

i nt e r r up t i ng e i t he r  a l l  PI s  f r om t he i r  t r ea t men t ,  o r  a l l  STI s .

And  t he  cho i c e  o f  wh i ch  segmen t  o f  t he  t r ea t men t  t o  be

d i s c on t i nued was  ess ent i al l y  based  on  t ox i c i t y .

And  wha t  Di xon  ( mi ss pel l ed? )  e t  a l l  have  shown  i s  t ha t

i n pat i ent s  i n t e r r up t i ng  t he i r  pr o t eas e i nh i bi t o r ,  t he r e  was

act ual l y  no t  muc h  change  i n  HI V RNA.   Onl y  t h r ee  ou t  o f  18

pat i en t s  had an i ncr eas i ng  v i r emi a ,  bu t  i n t he  popu l a t i on  t he

mean  c hange  was no .

But  t h i s  was not  t he  cas e among  pa t i en t s  who

i nt e r r up t ed  t hei r  r ev er s e t r ansc r i pt i ve  ( mi s spe l l ed? )
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i nh i bi t o r s  and  i n  al l  t he s i x  pat i en t s  he r e  t he r e was  an

i mmedi a t e –  i mmed i at e  and du r ab l e  i nc r eas e i n v i r emi a .

We’ r e he r e  speak i ng o f  a  v e r y  s ma l l  number  o f  pa t i ent s

and  obv i ous l y  t hes e r es u l t s  hav e t o be  c onf i r med  i n  l a r ge

s t ud i es .   Howeve r ,  t hey ’ r e  i nt e r es t i ng  because  i nt e r r upt i on o f

t he  pr o t eas e i nh i b i t o r  s egment  i n  t h i s  popu l at i on o f  pat i ent s

may  pr ev en t  f u r t he r  t ox i c i t y  a l so  pr ev en t  t he ac cumul a t i on  o f

r es i s t an t  mut a t i ons t ha t  may  j eopa r d i z e t he  us e  of  f u t ur e  PI s

t ha t  we  hope wi l l  be  av a i l ab l e  on  dr ug  r es i s t an t  v i r us es .

So i n c onc l us i on  t he  STI  s t r at egy  i n  pat i en t s  wi t h

mul t i p l e  t r ea t men t  f i l l e r  has s hown f o r  f ul l  i n t er r up t i on

i nc r eas ed r i s k  o f  c l i ni c al  p r og r es s i on  and a l s o  di s co r dan t

r es u l t s  t ha t  we have  t o  be t t er  under s t and .   Pa r t i a l

i nt e r r up t i on i s  i n t e r es t i ng  bu t  we  l ac k  dat a  he r e.

And  i n  pat i en t s  wi t h  undet ec t ab l e  v i r a l  l oad  –  I  d i dn ’ t

add r es s  t ha t  ques t i on  bu t  t her e  a r e many  quest i ons  he r e i n

t er ms o f  t he e f f ec t i v eness ,  of  r i s k  o f  adhe r enc e ,  r i s k  f o r

emer genc e o f  r es i s t an t  v i r us es ,  and t her e  a r e s t i l l  s t ud i es

ongo i ng  t o  add r es s  t h i s  i s s ue,  i nc l ud i ng  t he  CD4  c e l l  coun t

bas e  t r eat men t  i n t er r up t i on .

Cons i de r i ng  a l l  t h i s ,  STI  s hou l d be us ed  wi t h c aut i on

and  pr obab l y  ess en t i a l l y  i n  t he  s e t t i ng o f  c l i n i ca l  r esea r ch

onl y .

And  i n  my l as t  s l i de  I  wou l d  l i ke  t o  ack nowl edge  a l l  my

c ol l eagues  and  f r i ends who  p r ov i ded me  wi t h  t he i r  r es u l t s ,  as
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wel l  as  t he  s l i des .

Thank y ou f or  you r  a t t en t i on .

CHRI STI NE KATLAMA:   Thank  you  v e r y  muc h ,  Pat r i ck .

Eve r yone  he r e  i n  t hi s  r oom was  mov ed  y es t er day  by  t he  ve r y

power f u l  wo r ds  o f  Ne l son  Mandel a .   Some  o f  us  t hough t  y est e r day

n i gh t  t hat  i t  was  t i me f or  an HI V sc i ent i s t  and  phy s i c i an  t o

mov e  mor e ac t i ve l y .

Thi s  i s  why .   On  beha l f  of  t he  or gan i z er  of  t he

c on f er ence  I  wou l d  l i ke  t o  i nv i t e  you  t o  s i gn t h i s  dec l a r a t i on

o f  s uppo r t .   Thes e  a r e t he  wor ds o f  Ne l s on Mandel a .   I ’ m ve r y

p r oud and hono r ed  t o  wa i t  f o r  y ou .

We a r e  s av ed t o t r ans l a t e ou r  s c i ent i f i c  pr ogr es s i nt o

act i on  whe r e i t  i s  most  needed  – i n t he c ommun i t i es  o f  t he

dev e l op i ng  wo r l d ,  t he  poor es t  r eg i on  o f  t he  gl obe.   Th i s  i s  t he

g l obal  i nj us t i c e whi c h c anno t  be ( uni n t e l l i g i bl e ) .   I t ’ s  a

t r av es t y  o f  human  r i ght s  on  a g l obal  s ca l e.   The  wo r l d  mus t  do

mor e  –  muc h  mor e  on eve r y  f r on t  i n  t he  f i gh t  aga i ns t  AI DS.

Of  c ou r s e t hi s  means  dr ama t i ca l l y  ex t end i ng  ou r

p r ev en t i on  ef f or t s .   Bu t  t he  most  l ac k i ng  i n  equal i t y  i s  our

f ai l ur e  t o  pr ov i de  t he l i f es av i ng  t r ea t ment  t o  t he  mi l l i ons  o f

peop l e  who  need i t  most .

I t  i s  ou r  bel i ef  t ha t  t he s i ng l e mos t  i mpor t an t  s t ep we

mus t  now t ake  i s  t o p r ov i de  ac c es s  t o  t r eat men t  t h r oughou t  t he

dev e l op i ng  wo r l ds .   The r e i s  no  ex cus e  f o r  del ay .

Our  HI V sc i en t i s t ,  phys i c i an ,  and  hea l t h  pr ac t i t i oner s
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a t t end i ng t he  sev en- day  I AS con f e r enc e ,  we s ha r e  Mr .  Mandel a ’ s

v i ew t ha t  s c i enc e  has  g i ven  us  power f u l  t oo l s  –  t oo l s  t o  s t op

HI V/ AI DS and t ha t  t he  wo r l d  shoul d  be  us i ng  t hes e t oo l s  wher e

t hey  a r e  needed most .   We r eaf f i r m ou r  c ommi t men t  t o t hes e

goa l s  and exp r es s  ou r  s uppo r t  f or  AI DS wo r k .

I f  y ou  agr ee on t hat ,  on  behal f  o f  t he  o r gan i z e r  I

wou l d l i ke  t o  i nv i t e  you  t o  s i gn t hi s  dec l a r at i on o f  s uppo r t .

To s i gn  i t  you  wi l l  hav e  paper s  d i s t r i bu t ed .   Gi ve  i t  bac k  t o

t he  s t a f f  peop l e  wi t h  t he r ed t - s h i r t s .   You r  s i gna t u r e wi l l  be

gat her ed  and p r es ent ed a t  t he c l os i ng  ce r emony ,  and  a l so  a t  t he

s uppor t  con f e r enc e  o f  t he Gl oba l  Fund .

For  t hos e o f  y ou r  f r i ends who wan t  t o  commi t  i t  t he r e

wi l l  be  pos s i b i l i t y  t o s i gn  al l  du r i ng  t he day .   Go  t o  t he

peop l e  wi t h  t he r ed t - s h i r t s .

Thank y ou v er y  muc h.

I t ’ s  now my  p l eas u r e  and  a  b i g  honor  t o wel c ome  La r r y

Cor ey f o r  t he  sec ond  t a l k  on  v acc i ne  i n t hi s  c on f e r enc e.   La r r y

Cor ey i s  a  Pr o f es s or  of  Med i c i ne a t  t he Uni v er s i t y  of  Sea t t l e

and  Head  o f  t he Pr og r am of  I nf ec t i ous  Di s eas e a t  t he

( un i nt e l l i g i b l e) .

Lar r y  has l ed  an  ac t i ve  r es ear c h p r og r am i n  t he

pat hogenes i s  and  t r ea t ment  o f  v i r a l  i n f ec t i ons  f or  ov e r  t wo

dec ades .   Fr om ’ 87  t o  ’ 91 he  was a  Cha i r  of  t he  ACTG - -  t he

AI DS Cl i ni c  and Tr i a l  Gr oup  - -  du r i ng  wh i ch  bo t h  t he 076  t r i a l

–  t he ( uni n t e l l i g i bl e )  add i c t i on i n mo t he r  and  f et a l
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t r ansmi s s i on,  and  t he  t r i a l  of  combi na t i on t he r apy .

I n 1990  La r r y  t u r ned  hi s  a t t en t i on  t o  vac c i ne

dev e l opmen t s  and  has  been i nvo l ved  i n  bo t h t he  d i s c ov e r y  and

t he  c l i n i c a l  t r i a l  as pec t  o f  v acc i ne  f or  bo t h ( uni n t e l l i g i bl e )

out bur s t s  i n HI V.

Lar r y  has been  t he  p r i nc i pa l  i nves t i ga t o r  o f  t he  HI V

v ac c i ne  t r i al  ne t wor k  s i nc e  i t s  es t ab l i s hmen t  i n  ’ 99.   The

( un i nt e l l i g i b l e)  s uppor t ed  ( un i nt e l l i g i b l e)  i n i t i a t ed  a g l oba l

v ac c i ne  pr ogr am and he’ s  a t  pr esen t  t he l ar ges t  and  most

c ompr ehens i ve  c l i n i c a l  t r i a l  i n  t he wo r l d  f o r  t es t i ng  and

eva l ua t i ng  ( un i n t e l l i gi b l e )  HI V v acc i nes .

FEMALE VOI CE:   Ladi es  and Gen t l emen,  as  y ou  ex i t  we

wi l l  be  – we’ l l  be  g i v i ng y ou t he  dec l ar a t i on o f  Ne l s on

Mandel a .   Pl ease  s i gn  t he pape r  and r e t u r n i t  t o  t he

i nf o r ma t i on  desk ,  wh i ch  i s  l oc a t ed  i n  t he  l obby .

I f  y ou  d i dn ’ t  ye t  ge t  a  copy  addi t i ona l  a r e  av a i l ab l e

a t  t he  i nf o r ma t i on  desk .   Thank  y ou f o r  y ou r  a t t en t i on .

LAWRENCE COREY:   Oh ,  ok ay .   Wel l ,  t hat ’ s  a  ha r d

announc emen t  t o f o l l ow.

Dr .  Kat l ama  and  Pan t al eo ,  i t ’ s  an  honor  t o  p r es en t  a t

t hi s  c on f e r enc e i n  t h i s  beau t i f ul  c i t y  and v enue .   The r e  hav e

been  many r ef e r enc es  i n  t he  con f e r enc e  on  t he need  t o  dev e l op  a

g l obal l y  e f f ec t i v e  HI V v ac c i ne .   The  s c i enc e  beh i nd  deve l opi ng

s uc h  a  r eg i men  i s  pe r haps t he u l t i ma t e  s y ne r gi s m i n  ou r  f i el d

bet ween  mo l ec u l a r  v i r ol ogy ,  s t r uc t ur a l  b i ol ogy ,  human
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i mmuno l ogy ,  c l i n i c al  t r i al s ,  publ i c  po l i c y ,  and  hea l t hca r e

economi c s .

One  cou l d d i s c us s  al l  o f  t hese  bu t  wha t  t he  or gani z er s

ask ed o f  me  i s  t op  p r ov i de  s ome  ov er - a r c h i ng  s c i en t i f i c  r ev i ew

wi t h  t he  f i el d .

I  wi l l  s t a r t  wi t h  wha t  I  t h i nk  i s  t he  c l ear est  par t  o f

t he  f i e l d –  unequ i voc al  sa f e t y  of  r ec omb i nan t  p r ot e i ns  and

v ec t or s  of  candi da t e  HI V v ac c i nes  t ha t  have  en t e r ed  c l i n i c al

t r i a l s .

Dr .  Pe t e r  Gi l ber t  and  Shar on  Fr y e  ( mi ss pel l ed? )  have

r ec ent l y  r ev i ewed  t he  s a f e t y  da t a  f r om ov er  51  Phas e I / I I

t r i a l s  i nv o l v i ng  3 , 189 v ol un t ee r s  f o l l owed f or  a  medi an o f  5 . 3

y ea r s .   Ex c ep t  f o r  one s ma l l  Phas e  I  t r i a l  i nv o l v i ng 20

s ub j ec t s  who r ec e i ved  a  pep t i de  v acc i ne wi t h  i nc omp l e t e Fr o i ns

( mi s spe l l ed?)  adgeven t  ( mi s s pe l l ed? ) ,  HI V vac c i nes  exh i bi t  no

s i gn i f i c an t  s eve r e  s hor t  o r  l ong- t er m adv er s e ev en t s .   I n  ot her

wor ds t he r ec omb i nan t  v ect o r s  and  pr o t ei ns  hav e  pr oven  t o  be

s af e .

The  cr i t i c a l  i ss ue  f o r  t he  f i e l d o f  HI V v ac c i nes  i s

dev e l op i ng  t he  h i ghl y  i mmunogen i c  vac c i nes o r  v acc i ne  r eg i mens

t ha t  wi l l  be r equ i r ed  t o  ac h i ev e bene f i t .   The  good  news  i s

t ha t  t he r e  i s  i nc r eas i ng  g r owt h  i n  t he  f i el d  i n  dev el opi ng

nov e l  i mmunogens .   I n  t he l as t  30  mon t hs  ni ne new v ac c i nes

i nv o l v i ng 925  sub j ec t s  ent e r ed  c l i ni c a l  t r i a l s .

The r e we r e  t wo  Phase  I I  t r i a l s  i nv ol v i ng  570  s ub j ec t s
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t ha t  we r e s t ud i ed .   One ,  a  c ana r y  pr os pec t o r  ( mi ss pel l ed? )  i n

c omb i na t i on  wi t h  gp120 and  p l a t e BE wi l l  adv anc e  t o  Phas e  I I I

i n a  Phase  I I I  t r i al  soon t o  s t ar t  i n  Tha i l and .

Two  Phas e I I I  c l i n i c a l  t r i a l s  o f  gp120  we r e  conduc t ed ,

but  suc c eed i ng  i n  t he i r  t r i a l  des i gn  and  t he i r  c onduc t ,  and

i nv o l v ed  ov er  7, 221 v ol unt ee r s .

Unf o r t unat e l y ,  t he  bad news  du r i ng  t h i s  t i me  pe r i od  was

t he  f a i l ur e  o f  monomer i c  gp120  t o  i n t e r r upt  sex ual l y

t r ansmi t t ed  HI V i n  a  t r i al  o f  p r edomi nan t l y  men  who  have  s ex

wi t h  men  i n  t he Un i t ed St a t es .   And i n  addi t i on ,  i n  r ecen t l y

p r es en t ed dat a ,  no  e f f ec t  on  modi f y i ng  d i sease  hos t

acqu i s i t i on .

Thi s  s l i de  s ynops i z es  t he  r es ul t s  o f  t h i s  t r i al ,

i nv o l v i ng ove r  5 , 000  pe r sons ,  r andomi z at i on  of  t wo  vac c i nes t o

eac h  p l acebo.   And  one c an  s ee ,  un f o r t una t e l y ,  t he  i n f ec t i on

r at e  o f  5. 8  t o  5 . 7% -  no  d i f f e r enc e be t ween  t he  vac c i ne and t he

p l ac ebo  gr oup .

For t una t el y ,  t he  f i e l d o f  HI V v ac c i nes  i s  a  r es i l i ent

one .   I n  f ac t  I  t h i nk  t her e  i s  mo r e op t i mi s m among  sc i en t i s t s

i n t he  f i e l d t oday  t han  pr ev i ous l y .   As  r ev i ewed  by  s eve r a l

peop l e  i n t he  mee t i ng  y est e r day ,  s ev e r al  nov el  v ac c i nes a r e

unde r  deve l opmen t ,  es pec i a l l y  t hos e t hat  el i c i t  T- c el l

r es pons es t o HI V p r o t ei ns .

I n f ac t  i n  t he  nex t  n i ne  mon t hs ,  j us t  wi t hi n  t he  HBTN

i t s e l f ,  ni ne d i f f e r en t  v ac c i nes  wi l l  be t es t ed  and  t hese  Phas e
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I / Phas e  I I  s t udi es  wi l l  i n v o l v e  ov er  1 , 450 s ub j ec t s .

The  t h r ee l ead i ng  app r oaches  a t  t he momen t  t ha t  ar e  –

t ha t  hav e been  l eadi ng app r oac hes  wi t h  r espect  t o c and i da t e

v ac c i nes  u t i l i ze  a t t enua t ed  or  non - r ep l i c at i ng  v ec t or s  s uc h

adenov i r us  r ep l i c ons ,  pox v i r us  v ect o r s  whe t he r  t hey be NVA,

c ana r y  pox ,  o r  f owl  pox ,  o r  mod i f i ed  v ac c i n i a i n  and o f  i t se l f .

Or  a l pha  v i r us  r ep l i c ons  s uc h as  VEE Si ndbi s  o r  Seml i k i  Fo r es t

v i r us .

I  wi l l  f i r s t  r ev i ew t he  adenov i r us  r ep l i c on  s t o r y .

Her e  t wo  ma j o r  app r oaches a r e unde r  s t udy .   Bo t h  a r e bas ed  on

an adenov i r us  t y pe  f i ve  bac k bone.   One  appr oac h ,  deve l oped  by

Mer c k,  i s  bas ed on  i nse r t i ng  gag genes ,  and  mor e  r ecen t l y  a gag

pol l  nef f  ( mi ss pel l ed? )  genes  i n t o t he  r ep l i c on.

The  ot he r  i s  a  mu l t i - v al en ( mi s s pe l l ed? )  app r oac h

dev e l oped by Gar y  Nab l e ( mi s s pe l l ed? )  a t  t he  Vac c i ne  Res ea r ch

Cen t er  a t  t he  NI H,  us i ng  t he  enve l ope  of  c l ay  ( mi s s pe l l ed? )  A,

B,  and  C c ons ens us  enve l opes  and t he  gag  po l l  nef f

( mi s spe l l ed?)  f us i on  o f  a  c l ay  ( mi s spe l l ed?)  B c ons t r uc t .

Now t he  adv an t age  of  t he  adenov i r us  r epl i con  s y s t em has

been  s o  f a r  t he ab i l i t y  t o  p r oduc e  v ac c i nes  t ha t  up  t o  10  t o

t he  11 t h  pa r t i c l es  pe r  ML,  whi c h a t  t he moment  i s  t wo  t o  f ou r

l ogs  h i ghe r  t han  wha t  one s ees  wi t h t he c ana r y  pox  vec t o r s  t hat

( un i nt e l l i g i b l e)  s t ud i ed  ex t ens i v e l y  i n t he  l as t  f i ve  yea r s ,

whi c h a r e usua l l y  at  ar ound  10  t o  t he  7t h .   Or  MVAs ,  wh i c h

appear  i n mos t  pub l i c at i ons  t o  be  10  t o t he  8t h  and  10  t o  t he
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9 t h .

I n non - human p r i ma t es  t hes e  adenov i r us  r epl i con

v ac c i nes  c ont r ol  v i r emi a  pos t - acqu i s i t i on  agai ns t  h i t i de r s hi p

( mi s spe l l ed?)  cha l l enge .

And  t hey  have  a l onge r  abi l i t y  of  pr o t ec t i on .   I n f ac t ,

acc o r d i ng t o s ome  da t a p r es ent ed bac k  t o  ( un i n t e l l i gi b l e )  t oday

ove r  900  days  of  p r o t ec t i on ,  and b r e  – and ess ent i a l l y  no

b r eakt h r ough f r om es c ape  v a r i ance  i n  mos t  o f  t he  s t ud i es .

Dr .  Emi l i o  Emi nni  ( mi s spe l l ed?)  r ev i ewed t he  ea r l y

Phas e I  pr ogr am o f  t he Mer c k  p r og r am y es t er day .   As  s uch  I  wi l l

onl y  h i ghl i gh t  a  f ew concep t s .   Thes e  adenov i r us  r epl i con

v ac c i nes  appea r  s ubs t an t i a l l y  mor e  i mmunogen i c  t han  p r i o r

c ana r y  pox  vac c i nes.   Howev e r ,  t h i s  i mmunogeni c i t y  i s

i nf l uenc ed  by  t he  hos t  p r i o r  adenov i r us  ant i body  r espons es  as

wel l  as  t he  c onc en t r a t i on o f  t he v ac c i ne .

Thi s  l a t t e r  po i n t  i s  i l l us t r at ed i n t he nex t  s l i de ,

a l s o  g i v en  t o  be  by  Dr .  Emi nni  ( mi s spe l l ed?)  and  Sh i ve r

( mi s spe l l ed?) .   Th i s  s l i de  i l l u s t r at es  t he i mmune r es pons e  as

meas ur ed  by  gamma i n t er - ( un i n t e l l i gi b l e )  pr oduc i ng  T- c el l s  by

p r e - ex i s t i ng adenov i r us  an t i body t i de r  ( mi s s pe l l ed? ) .

I  woul d  l i k e y ou  t o f oc us on  t he t hi r d  c o l umn,  per s on

t o r ec e i ve  t wo  dos es  of  t he  10  t o  t he  10 t h dos e  of  t he  v ec t o r s .

Now I  woul d  l i ke  y ou  t o  no t e ,  even  t hough  t he number s  ar e

s ma l l ,  t he  dec r eas i ng  pe r c en t  o f  r es pons es t o t he v ac c i ne  wi t h

p r e - ex i s t i ng h i gh  an t i body  t i t e r s  t o  adenov i r us  – f r om 88% down
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t o 29%.   Al l  t hes e  number s  a r e  sma l l .   I t  appea r s  t hes e t r ends

appear  t o be c on t i nu i ng  i n  –  i n  c ont i nui ng s t ud i es .

The  nex t  s l i de  s hows  ano t he r  i mpo r t an t  c onc ept .   Thes e

v ac c i nes  p r oduce  c r os s p l a t e  T- ce l l  r espons es.   Th i s  s l i de

c ompar es  p l at e  B v er s us  pl a t e A and C r es ponses  among  t hos e who

r ec e i v ed  t he gag  adenov i r us  by  vac c i ne .

One  can  see  t hat  whe r eas  t he r e  i s  a de  –  somewha t  o f  a

dec r eas ed r es pons e ,  t hes e a r e peop l e  who  r ec ei v ed t he  pl a t e B

t anogen  ( mi ss pel l ed? )  and l ook i ng  at  t he i r  i mmune CTL  r es pons es

aga i ns t  pl a t e  A and p l a t e C an t i gens .   One does  see  s ome

dec r eas e  and a l s o  some s l i gh t l y  l oss  o f  magn i t ude.   Bu t  t he

r es pons e  i n  c r os s  pl a t e  T- c e l l  r es pons es  i s  subs t an t i v e,  a

c onc ep t  t ha t  has  a l s o  been  est abl i shed  wi t h  ot he r  pox  v i r us

s ys t ems .

The  nex t  c onc ept  i n v ac c i ne  des i gn  c omes  wi t h t he i ss ue

o f  b r eak t h r ough r ecu r  –  CTL  es c ape  as  – and  ex pand  t he  b r ead t h

o f  t he  i mmune  r es pons e.   Concep t ua l l y  t hi s  has  been

acc omp l i shed by  addi ng add i t i onal  HI V vac c i nes  t o –  o r  HI V

genes t o  t he v ec t o r .

As men t i oned ear l i er ,  f o r  t he Mer c k  v acc i ne ,  t h i s  i s

add i ng  pol l  and nef f  ( mi ss pel l ed? ) ,  and  f o r  t he  v ac –  PRC

pr og r am i t  i s  add  – add i ng  c omp l e  ( mi s spe l l ed?) .

The  Vac c i ne  Resea r ch  Cen t e r  has  deve l oped  pe r haps t he

f i r s t  s ubs t an t i v e  mu l t i - v al en ( mi s s pe l l ed? )  v ac c i ne ,  wh i c h

c ons t i t u t es  a  mi x t ur e  o f  GP140  env el ope f r om c onsensus  s t r ai ns
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o f  bot h  pl a t es  o f  pl a t es  A,  B,  and  C,  combi ned  wi t h  a  gag  po l l

nef f  ( mi ss pel l ed? )  f us i on p r ot e i n  f r om p l at e  D.

The  VRC adenov i r us  r epl i con  i s  des i gned t o s uf f ous

( mi s spe l l ed?)  af t e r  a  DNA p r i me  wi t h  a  s i mi l ar  i mmuni  –  wi t h  a

s i mi l a r  gene p r oduct s .   The  DNA v acc i ne ent e r s  human Phas e  I

c l i n i c a l  t r i a l s  a t  t he Vac c i ne  Res ea r c h Cen t er  i n May  of  2003 ,

and  ex panded Phas e I  t r i al s  c ou l d  be  s t a r t ed  i n  Sep t ember  o f

2003 .   The  adenov i r us  r epl i c on  boost  i s  s chedu l ed f or  Januar y

o f  2004 .

Now,  t he  po t en t i a l  i s sues wi t h  t he  adenov i r us

r ep l i c ons,  I  t hi nk ,  a r e  t ha t  popu l at i ons  i n  many  r egi ons  o f  t he

wor l d have  a muc h  hi ghe r  p r eva l enc e o f  h i gh  t a r get s  o f  adeno -

f i v e  t han e i t her  t he  U. S.  o r  Eu r ope,  whi c h i s  s p l i t  abou t  a

t hi r d,  a  t h i r d ,  a  t h i r d  i n t o  peop l e wi t h  no  adenov i r us  t i t er s ,

modest  adenov i r us  t i t er s ,  and r eas onab l y  hi gh adenov i r us

t i t e r s .

But  t he r e’ s  s ome  p r e l i mi na r y  da t a  sugges t s  bot h  i n

Tha i l and  and i n Af r i c an - Amer i c an many  pe r sons have  adenov i r us

f i v e  t i t er s  g r ea t e r  t han  one  t o  1 , 000 .   The r e woul d  be  c once r n

abou t  t he i mmunogeni c i t y  o f  t hese  vac c i nes i n s uch  popul a t i ons.

Wi l l  t he  v acc i nes  be  i mmunogen i c  a t  doses  t hat  c an  be

admi ni s t er ed and  manu f ac t u r ed?   Or  wi l l  o t he r  s t r a t eg i es  hav e

t o occ u r ?  The r e  a r e  t wo  t r i al s  t hat  a r e  se t  t o  s t a r t  - -  HBP

and  050  - -  wi t h Mer c k  t hat  a r e  se t  t o  s t a r t  t h i s  s ummer ,  and  a

t r i a l  t hat ’ s  p l anned  wi t h t he Vac c i ne  Res ea r ch  Cen t er  f o r
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c ons t r uc t  –  des i gn  f o r  ear l y  next  yea r  t hat  ar e  des i gned  t o

ans wer  t hi s .

Now wha t  a r e t he  s t r a t eg i es  t o  ov e r c ome t hi s  i s s ue?

The  obv i ous  one i s  t o  e i t he r  p r i me  o r  boost  wi t h  anot her

v ec t or .   Whe t he r  t ha t ’ s  a  DNA pr i me  and  an  adeno boos t ,  o r  an

adeno p r i me  wi t h  a  c ana r y  pox o r  pox v i r us  boos t .   And  t he  ot her

one  i s  t o des i gn  a l t e r na t i v e  adenov i r us  s er o t y pes.   Adenov i r us

24,  34 ,  and  35  hav e a  l ow s er a l  p r ev a l ence  i n nea r l y  a l l

popu l a t i ons .   The  i s s ue  i s  c an  you  mak e t hes e back bones ex pr ess

HI V genes s or t  o f  t i ght e r  i n  t he c ons i s t enc y  and  manu f ac t u r i ng

abi l i t y  as  you  c an  t o  adeno  f i v e?

Thi s  s l i de ,  agai n  f r om Dr .  Shi v er  ( mi s spe l l ed? ) ,

i l l u s t r a t es  t he c onc ept  of  boos t i ng wi t h  a pox v i r us  a f t e r

( un i nt e l l i g i b l e)  p r ev i ous l y  pr i med  wi t h an adeno  f i v e  v i r us

v ac c i ne .   The  bl ue  i s  t he CTL r es pons e  t o  t he gamma i nt e r f e r on

p r oduc i ng c el l s  a f t e r  t he adenov i r us  p r i me,  and  one  c an c l ea r l y

s ee  bo t h  wi t h  ( un i nt e l l i gi b l e)  canar y  pox  gag and an NVA bag  –

gag ,  a f f or d  a  f u l l  i n cr eas e  i n  T- c el l  r es ponses  af t er  boos t i ng

wi t h  es s en t i a l l y  a  he t e r ol ogous  c ons t r uc t .

The  nex t  s l i de  i s  ano t he r  i n t e r es t i ng  pi ece  of  dat a ,

whi c h i ndi c at es  t hat  – and  s hows t he  i ss ues  t ha t  what  we ’ v e

p r i med  wi t h  v e r s us  what  we  boos t  wi t h ,  t he s equenc e ,  i nf l uenc es

t he  i mmune  r es pons e and  compar es p r i mi ng  wi t h a  pox  v i r us

v ec t or  and  boost i ng wi t h  adenov i r us  v ect o r ,  ve r s us  pr i mi ng  wi t h

an adenov i r us  vec t or  and  boost i ng  wi t h  a  pox  v i r us  vec t o r .   And
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a t  l eas t  i n  t h i s  McCack  ( mi s spe l l ed?)  ex per i men t  one c l ea r l y

c an  see  t ha t  t he  ove r al l  r es ponse  i s  bet t er  wi t h  an  adenov i r us

p r i me f o l l owed  by  an  NVA boost  t han a  pox v i r us  p r i me f ol l owed

by an adenov i r us  boos t .

So t he  c onc ep t s  t o  s t ar t  t ak i ng  away i s  wha t  vac c i nes

g i v en f i r s t  may ma t t e r .   Now bo t h  t he  Vac c i ne Resea r c h  Cen t e r

p r oduc t  and  t he Mer c k  p r oduc t  o f f e r  s ome  ve r y  i n t e r es t i ng

app r oac hes  t o  some  i mpo r t an t  c omp l emen t a r y  s t r a t eg i es ,  wh i ch  I

t hi nk  a r e c r i t i c a l  f o r  t he  HI V vac c i ne  f i el d  t o  ans wer ,  wh i c h

i s  one  r eas on  t ha t  we  woul d  l i k e t o t r y  and  hope  t hat  t hes e

v ac c i nes  woul d  mov e f or war d  bo t h a t  t he Phas e I I I  c l i n i c a l

t r i a l s .

They  wi l l  ans wer  does  t he addi t i on  o f  env el ope  o f f e r  an

adv ant age ove r  j us t  i nt e r na l  s t r uc t u r a l  p r o t ei ns ,  i n bot h

acqu i s i t i on  o f  i n f ec t i on  and  agai ns t  pos t - ac qu i s i t i on .   The

p l a t e s pec i f i c  v ac c i nes  r ea l l y  mak e a  di f f e r enc e .   Cr oss  p l a t e

T- c e l l  memor y  i s  e l i c i t ed by  p l at e  B v ac c i nes.   I s  t he r e

s ubs t an t i v e  i ncr ease  by  hav i ng  pl a t e  s pec i f i c  v acc i nes  and  does

a  DNA p r i me  make  a  d i f f e r enc e.

I ’ d  nex t  l i ke  t o  t ur n  ou r  a t t en t i on t o  t he pox v i r us

v ec t or  s ys t em.   Twel v e t o f our t een  s uc h v ac c i nes  a r e unde r

dev e l opmen t  and abou t  t o  en t er  c l i ni c a l  t r i a l s .   Th i s  s l i de

j us t  g i v es  a l i s t i ng  i n  wh i c h bot h  t he  back g r ound o f  t he

v ec t or s  and  t he i nse r t s  di f f er  enough  t o  ca l l  each  one  a

s epa r a t e  p r oduct .
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The r e a r e  vac c i n i a us i ng  enve l opes .   The r e  a r e  canar y

pox  vac c i nes.   The r e  ar e  a  s er i es  of  NVAs  t ha t  d i f f er  i n t he i r

i ns e r t s  bo t h i n r espect  t o  p l a t e as  we l l  as  whe t he r  t hey  hav e

f ul l  genes  or  CTL  apo t opes  ( mi s s pe l l ed? ) .   The r e  ar e  v ac c i nes

t ha t  hav e p l a t e B,  p l at e  A,  p l a t e  C and  whe t he r  t hey  hav e f owl

pox  or  NVA or  mod i f i ed v ac c i ni as .

The  l i s t  i s  l ong .   At  t he momen t  t he  dat a  i n  humans  a r e

s ho r t .   The r e  i s  ques t i ons whe t her  one  c an  manu f ac t u r e  t hese

v ac c i nes  a t  h i gh  enough  t i de r  ( mi s s pe l l ed? )  t o c on t i nua l l y  be

s af e  and  c ons i s t en t l y  i mmunogen i c .   And f or  t he  f i e l d ,  how wi l l

we def i ne c onc ep t s  c onc e r n i ng how t o  opt i mi z e t he v ec t or  v er s us

t he  i ns e r t  t ha t ’ s  no t .

As I  l ook a t  t hi s  t he r e  mus t  be  a  shak eou t  i n t he

pox v i r us  v acc i ne  f i e l d.   I ’ m hopi ng t hat  t h i s  wi l l  be  da t a

d r i v en  and  dec i s i ons  wi l l  r equ i r e  an  open  ev al ua t i on and

s ha r i ng  of  spec i mens  i n  t he  va r i ous c l i n i ca l  t r i al s  be t ween t he

v en  -  c l i n i ca l  t r i al  gr oups  ev a l ua t i ng  t h i s  vac c i ne  and an  open

eva l ua t i on  of  t he  compar at i v e s af e t y  and  i mmunogen i c i t y  t o

def i ne  whi c h one  o f  t hes e p r oduct s  o r  se r i es  o f  pr oduc t s  a r e

wor t hy  o f  mov i ng  f or war d .

The  ques t i ons o f  does  t he  i nse r t ,  whe t he r  t he  p l at e  or

t he  s t r i ng  or  t he  vec t o r  and  i t s  p r omo t e r  i n f l uenc e  t he

i mmunogeni c i t y .   And  f o r  us  wo r k i ng i n  t h i s  f i e l d,  can  we

dev e l op  t he  t ool s  t o  measu r e  d i f f e r enc es  i f  t hes e t hi ngs  do

mat t er .
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As wi t h  t he  adenov i r us  r ep l i cons,  wi l l  enhanced

i mmunogeni c i t y  be  ac h i ev ed  by  a l t e r i ng  t he p r i me  o f  DNA o r  by

us i ng a  het e r o l ogi s t  boos t ,  f or  ex ampl e  and NVA v er s us  a  f owl

pox ?   And wi l l  t he  human  da t a be l i k e  t he  p r i ma t e dat a  and  wi l l

a l l  t hes e v ec t or s  be  be t t e r  boost s  t han ac t ual  p r i mes ?

Wi l l  t he  c omb i na t i on  of  t wo  pox  v i r us  vec t o r s ,  s uc h  as

an NVA f owl  pox o r  a  DNA p r i me  f o l l owed by an NVA boos t

ess ent i a l l y  be  as  good as a  DNA p r i me  and  an  adenov i r us  boos t ?

Or  and  adenov i r us  pr i me  and  a pox v i r us  boos t ?

Thes e ques t i ons wi l l  need t o  be  answer ed  i n  Phas e I I

p r og r ams .   Ra t i ona l  c omb i na t i ons need  t o  be  conc ei v ed  and

e f f i c i en t  c l i n i c a l  t r i a l s  wi l l  need t o  be  c onduc t ed .   And  t he

par och i a l i s m o f  each  i nv en t o r  and  manu f ac t u r er  wi l l  need  t o be

acc eded  i n  my  op i n i on  t o  t he  g r ea t er  good .

Now,  t he r e  ar e  a  c oup l e  ot he r  add i t i onal  v i r al  v ec t or

app r oac hes .   The  l ead i ng  ones a r e  t he  al pha  v i r us  v ec t or s ,

whe t he r  t hey be VEE r ep l i c ons  o r  Seml i k i  Fo r es t  v i r us  or

Si ndbi s  v i r us .   And t he r e i s  a l so  ano t he r  v ect o r ,  r ap i d

( mi s spe l l ed?)  v i r us  VSB vec t or s  t hat  a r e  be i ng  dev e l oped .

I ’ l l  b r i ef l y  d i s c uss  t he  a l pha  v i r us  r ep l i c ons  bec aus e

t hey  o f f er  some i n t e r es t i ng  concep t s .   Al pha  v i r us es r ep l i ca t e

exc l us i v el y  i n  t he  c y t op l as m and won ’ t  a l t e r  t he  host  geno ,

s i mi l a r  t o  t he  pox v i r us  vec t or s .   One  i n t er es t i ng aspect  o f  t he

r ep l i c on  i s  t hat  h i gh  l eve l s  a r e exp r ess ed s o t he het e r o l ogi s t

gene  by  i ns er t i ng  i t  downs t r eam o f  t he  v i r a l  genomi c  RNA
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p r omot e r ,  and  henc e h i gh  c opy number s  and  ex pr es s i on o f  t he HI V

genes o f  i n t e r es t  t ha t  a r e  pac k aged a r e expect ed .

Al pha v i r us  l i pop r ot e i ns  t a r ge t  and r yd i c  ( mi s s pe l l ed? )

c el l s  and t he r e a r e l ow l ev e l s  of  pr eex i s t i ng i mmun i t y  t o  t hese

agen t s .   So  t hey  o f f e r  pot en t i a l l y  a t t r ac t i v e v ect o r s .   The

i ss ue i s ,  how i mmunogen i c  wi l l  t hey be?

HBUTM p r ot oco l  040  i s  t he f i r s t  human  t r i al  of  t he  VEE

c onc ep t  as  a r ep l i con  us i ng  a gag  pl a t e C i nse r t .   I t  i s  a l s o

an i mpo r t an t  t r i a l  because  t he  t r i al  t ha t ’ s  s i mu l t aneous l y

t ak i ng  a  v ect o r  f o r  t he  f i r s t  t i me  us e  i n  humans  and doi ng

s t ud i es  bo t h i n t he Uni t ed  St a t es  and  i n  Sou t h  Af r i ca .   Ni ne t y-

s i x  pa t i en t s  a r e  –  s ubj ec t s  ar e  s c hedu l ed  t o  en r ol l .   Th i s

t r i a l  i s  s t ar t i ng  nex t  week  i n  t he  Un i t ed  St at es  and we ex pec t

i n t he  nex t  t h r ee  weeks  i n  t he  Repub l i c  o f  Sou t h  Af r i c a.

Wha t ’ s  happened t o  DNA v ac c i nes ?  Ce r t ai n l y  t he  f i r s t

i t e r at i on o f  DNA v ac c i nes wer e  s omewhat  di s appo i n t i ng .   They ’ v e

been  es s en t i a l l y  l ar gel y  i ne r t .   The r e ’ s  been r edes i gn  o f  t he

s e –  o f  t he  s econd  gene r at i on o f  DNA v ac c i nes and t hey  a r e  j us t

ent e r i ng  c l i n i ca l  t r i al s .   L i k e  pox v ect o r s  t he r e a r e

c ons i de r ab l e v ar i e t i es ,  di f f er i ng  i n  t he i r  p l a t e ,  t he  genes,

mul t i - ( un i n t e l l i gi b l e )  pl asmi ds ,  CTL  ep i t ope v ac c i nes ,  and

p l as mi ds  c ont a i n i ng c y t ok i nes.

So f ar  DNA vac c i nes hav e  been i mmunogeni c  ma i n l y  i n

ani mal s  and  no t  i n  humans.   They s eem t o  hav e i ne f f ec  –

i ne f f i c i en t  up t ak e  i n  musc l es  and  APCs .   And  wh i l e  t he  da t a a r e
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f ew wha t  i s  av ai l abl e  i n  human  sugges t s  bet t er  p r i mi ng  o f  CD4

t han  CD8  memor y f r om DNA v ac c i nes .   That ’ s  not  t o s ay  t ha t

t ha t ’ s  bad .   Tha t ’ s  j us t  -  i s  wha t  t he  da t a  seems t o be s ha  –

s howi ng .

At  t he  moment  t he  f i e l d  i s  c onc en t r a t i ng  on  dev e l op i ng

agenen t s  ( mi s s pe l l ed? )  t o enhance  t he  i mmunogen i c i t y  o f  DNA

v ac c i nes .   Some o f  t hem ar e  – use  phy s i c a l  mi c r o - pa r t i c l es  and

t he  ot he r  ones  a r e  addi ng c y t ok i ne  genes .

My own  f ee l i ng  i s  t ha t  DNA v ac c i nes a r e unl i ke l y  t o  be

a  s o l e  i mmunogen .   Thei r  u t i l i t y  may  be i n c omb i na t i on  e i t he r

as a  p r i me  f or  a v ect o r - bas ed  v acc i nes ,  o r  r eal l y  pe r haps  as  a

boos t  a f t e r  v ect o r - based  v ac c i nes .   And t he  ques t i on i s  c an

t hey  be  us ed t o add b r eadt h  or  du r ab i l i t y  t o  v i r al  vec t o r s ?

DNA gi v en wi t h  c y t ok i nes  s uc h as  I L- 2 ,  I L - 12 ,  and I L- 15

o r  o t he r  adgeven t s  ( mi s spe l l ed?)  hav e  enhanc ed  i mmunogen i c i t y

i n ani ma l s .   The r e  i s ,  howev er ,  c onc e r n abou t  l ong - t e r m

t ox i c i t y  o f  g i v i ng  DNA wi t h  t hese  human c y t ok i nes.   And wh i l e

c l i n i c a l  t r i a l s  p r og r ams  a r e  oc cu r r i ng ,  t hey  wi l l  occ u r  i n

qui t e,  I  t h i nk ,  a  s t ep- wi s e  and  p r et t y  c aut i ous  f as hi on.

The r e a r e o t he r  i deas  i n  t he  f i el d  us i ng  l i v e

a t t enua t ed  f ac t o r s  s uch  as  r ep l i c a t i on  c ompe t en t  adenov i r uses

and  bac t er i al  vec t or s .   Thes e a r e  r ea l l y  ve r y  ea r l y  i s sues  and

we do no t  hav e  t i me t o f ol l ow t hem now.

Now,  I ’ v e been  t a l k i ng abou t  CTL v ac c i nes ,  v ac c i nes

ess ent i a l l y  t hat  we do not  expect  t o  p r ev en t  i n f ec t i on ,  bu t  t o
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mod i f y  v i r a l  r ep l i ca t i on .   I t  i s  per haps  concep t ua l l y  eas y  t o

s ee  t ha t  a  vac c i ne  t hat  r educes  v i r a l  se t  po i n t  wou l d  he l p  t he

i nd i v i dual .   I t  woul d  i ncr ease  t he  t i me t o AI DS,  i t  woul d

r educe  t he  need f o r  t he  number  of  an t i v i r al s ,  i t  mi gh t  i mpr ove

t he  e t h i cac y  o f  ant i r e t r ov i r a l s  and r educe  t he  f r equency  of

t r ansmi s s i on.

Now t h i s  c a r t oon  c l ea r l y  s howi ng t ha t  ou r  –  showi ng

t ha t  -  wha t  woul d  happen  i f  t h i s  k i nd  of  pos t - i n f ec t i on

ame l i o r a t i on o f  what  one  wou l d  change  t he  s e t  po i n t  o f  a

v ac c i ne  t ha t  does  t h i s .

But  t h i s  i s  a  new concep t  f o r  v ac c i ne  des i gn  and

l i c ens u r e.   They  o f f e r  a  number  o f  new c hal l enges f or  us  as

c l i n i c a l  i nves t i ga t o r s  and  f or  pub l i c  po l i c y  and  r egu l at i on.

Wha t  l ev el  of  se t  po i nt  v i r i l i a   woul d  be  adequa t e  f or

l i c ens u r e o f  a  v ac c i ne?   How l ong  mus t  we  obse r v e t hi s  e f f ec t ?

The  du r abi l i t y  o f  v i r emi a c ont r ol  i s  t he  ma j or

det e r mi nat e  i n  c l i ni c al  as  wel l  as  t he  ep i demi o l og i ca l  e f f ec t s

o f  s uc h  vac c i nes .   La t e  br eakt h r oughs  as s oc i at ed  wi t h  l ow- gr ade

r ep l i c a t i on  and es cape mut a t i ons f r om CTL  c ont r o l  hav e  been

doc umen t ed  i n  non - human  pr i mat es,  and  we  ce r t a i n l y  see  l a t e

b r eakt h r ough i n humans a l l  t he  t i me.

The  key  i s s ue  i s  wou l d s uc h  a v ac c i ne  r educ e

t r ansmi s s i on?   The r e  ar e  c e r t a i nl y  i nd i r ec t  da t a  t hat  sugges t

t he  cas e  bu t  we p r obabl y  wi l l  need  t o  di r ec t l y  obs e r v e  and

c onduc t  suc h s t ud i es .
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Now wha t  abou t  neu t r a l i z i ng  anaphi nes ( mi s spe l l ed?) ?

The r e c e r t a i n l y  has been  ma j or  f r us t r a t i on i n deve l op i ng

v ac c i nes  t hat  el i c i t  br oad l y  r eac t i v e  neu t r a l i z i ng  an t i bod i es

f or  c i r c ul a t i ng s t r a i ns  of  HI V I .   The  v acc i ne  Phas e I I I  t r i a l

t el l s  us  t hat  f o r  sex ua l l y  acqu i r ed HI V I  v acc i nes  t ha t  e l i c i t

onl y  h i gh ( un i nt e l l i g i b l e)  o f  b i nd i ng  an t i bodi es  a r e not  goi ng

t o wor k .

Now t he r e i s  one  i dea  ac t ua l l y  i n  t he  bo t t l e  –  and

o l i gomer i c  TP140  t ha t  has been  made bo t h  f r om p l at e  B and  pl a t e

C by  r ec omb i nant  t ec hni que  by  Chi r on  ( mi s spe l l ed?) .   I t ’ s  a

r ec omb i nan t  enve l ope  pr o t e i n  t hat  i s  des i gned t o  unmas k c r yp t i c

c ons er v ed neu t r a l i z i ng epi t opes  by  de l et i on ,  no t  de t ec t i on ,  o f

t he  sec ond  va r i ab l e l oop  and  has ( un i n t e l l i g i b l e )  t he  env e l ope.

Thi s  s l i de ,  g i ven  t o  me  by  Sus an Bar net t  ( mi ss pel l ed? ) ,

s hows t he neu t r a l i z i ng ant i body  r esponse  t o  t h i s  o l i gomer i c

gp140 as  c ompar ed  t o  a monomer i c  gp120  and s hows  much  gr ea t e r

c r os s p l at e  neut r a l i z i ng  r es ponses  p r e t t y  c ompar ab l e t o s ome  of

t he  monoc l ony ( mi s spe l l ed?)  an t i bod i es .

I n t he  Kapp  ( mi s s pel l ed? )  ex pe r i ment s  t h i s  gp140  a l so

l ook s p r ot ec t ed i n  c omb i na t i on  wi t h DNA.   And t h i s  wi l l  s t ar t

c l i n i c a l  t r i a l s  i n  t he nex t  yea r .

The  i s s ue i s  c an  we dev e l op  vac c i nes  t ha t  p r oduc e

neu t r a l i z i ng ant i bod i es  t o  p r i mar y  i s o l a t es ?   Ther e  a r e s eve r al

c onc ep t s  ou t  t he r e .   One  i s  t o  s t abi l i ze  gp120  o r  gp120 c e l l

b i nd i ng  i n  way  t ha t  exposes  vu l ne r ab l e  o r  b r oad l y  r eac t i v e
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neu t r a l i z i ng s i t es .

The  pr ob l em i s  i s  t ha t  no t  t hat  many  b r oad l y  r eac t i v e

ant i bod i es  ar e  av a i l abl e  f o r  s t udy .   The  good news  i s  a f ew a r e

and  s t e r i l i z i ng i mmun i t y  c an  be  ac hi ev ed  i n  non - human  pr i mat es

wi t h  c ombi nat i ons  of  br oad l y  r eac t i v e  monoch r ona l  ( mi s s pel l ed? )

ant i bod i es .   Conc ept s  y ou’ l l  hear  abou t  wi t h  Ruper t ’ s  gr oup.

One  app r oac h i s  t o  l ook  at  gp120 CD4  c omp l ex .   Thi s

c omp l ex  f o r ms  a v i r a l  a t t ac hmen t  and  i s  anes t en i ca l l y

( mi s spe l l ed?)  di s t i nc t  f r om 3gp120 .

Ant i bod i es  wi t h a  compl ex gene r al l y  –  gener a t ed  i n

ani mal s  can  neut r a l i z e p r i ma r y  i s o l a t es ,  and  i mmun i za t i on

( un i nt e l l i g i b l e ac hi eves  p r e t t y  b r oad  neu t r a l i z a t i on,  bo t h  CCR5

and  CXCR4 v i r uses .   Al t hough  an t i bod i es  wi t h  s pec i f i c

( un i nt e l l i g i b l e)  o f  CD4  do  occ u r .   And  t he i ss ue  o f  s a f e t y  has

been  r a i sed  and wi l l  aga i n  be an i ss ue  i n  human  c l i ni c al

t r i a l s .

The r e a r e o t he r  c onc ept s  ou t  t her e  f o r  deve l op i ng

neu t r a l i z i ng an –  i mmunogens .   One  i s  t o  – f or  t hem t o  de l et e

t he  g l y c os o l at i on  s i t es .   The p r ob l em i s ,  wh i ch  ones .   HI V

ave r ages  21  t o  30  g l y c os o l at i on   s i t es  and  r emov a l  o f  t wo  t o

t hr ee s i t es  heal s  new enve l ope  con f i gu r a t i ons t hat  r es ul t  i n

esc ape  and  neu t r a l i z a t i on.

One  conc ep t  woul d  be  t o  s t udy t hi s ,  l ear n  f r om wha t  t he

v i r us  needs ,  and  t hen  back  out  t hose  g l y c os o l at i on   s i t es  and

s ee  i f  y ou  cou l d  p r oduc e  i mmunogens t hat  ar e  mor e i mmunogeni c .
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One  can  r emov e  v a r i ab l e  r eg i ons  o f  t he  enve l ope .   One

c an  t a l k  abou t  c onst r uc t i ng  t r i me r i c  gp120 o r  mani pul a t e  gp41

t o expos e i t s  c r i t i c a l  det e r mi nat es ,  l i k e  t he ent r y  i nhi b i t o r s .

So i n s ummar y  t he r e has  been  a  pe r cep t ua l  awak en i ng  and

r umb l i ng  i n  t he HI V v ac c i ne  f i e l d  i n  t he  l as t  12  mont hs.

Sev e r a l  nov el  vac c i ne  des i gns a r e  en t e r i ng c l i n i ca l  t r i a l s  and

wi l l  gener a t e  pr ov oc a t i v e da t a  on  wha t  p r i mes best  and  wha t

boos t s  e f f ec t i ve l y .   The  f i e l d  wi l l  en r o l l  mor e  sub j ec t s  i nt o

Phas e I / I I  c l i ni c a l  t r i a l s  i n t he  nex t  s i x  mon t hs t han  i n  t he

p r i o r  30  mont hs and t he  di v e r s i t y  of  c and i da t e  v ac c i nes be i ng

s t ud i ed  i s  muc h g r ea t er .

How wi l l  t hes e  d i v er gen t  p r oduc t s  di f f er  i n

i mmunogeni c i t y  by  dos e,  by  b r eadt h ,  by  magn i t ude ,  by

p r eex i s t i ng  i mmun i t y  t o  t he  vec t o r  and  t he popu l at i ons  i n  t ha t

wi l l  be  of  ma j or  i mpo r t anc e  t o  t he  v ac c i ne f i e l d?

And  I ’ l l  s ay ,  f i na l l y ,  t he  s c i ent i f i c  commun i t y

i nv o l v ed  i n  HI V v acc i ne  t r i a l s  wi l l  have  somet h i ng  r ea l l y  f un

t o do.

We hav e  made eno r mous  s t r i des i n a  l a r ge  number  of

c oun t r i es  i n ove r c omi ng  t he  I  must  wa i t  f o r  my own  c oun t r y

s pec i f i c  v acc i ne  men t al i t y .   I  t h i nk  peop l e  ar e  – hea l t h

aut hor i t i es  a r e r ecogni z i ng  t ha t  wai t i ng  f o r  c ount r y  s pec i f i c

v ac c i nes  may be happ i l y  wa i t i ng  f o r  Godo t .

Rec ogn i t i on  t hat  CTL  r es pons es  be t ween  s t r a i ns  o f  HI V

may  no t  di f f e r  g r eat l y  and  even  i f  t he r e  a r e  some  d i f f e r enc es
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t he  i n f l uence  t hes e wi l l  hav e on ove r a l l  vac c i ne  e f f ec t i v enes s

i n c on t r ol l i ng  v i r emi a i s  a  sc i en t i f i c  ques t i on  wo r t hy  o f

ans wer i ng.

We hav e  al s o s t a r t ed  t he  p r oces s o f  deve l op i ng  a  g l oba l

HI V vac c i ne  t r i a l s  p r og r am.   Phas e  I / I I  t r i a l s  o f  c and i da t e

v ac c i nes  have  been  i n i t i at ed  s i mu l t aneous l y  i n  t he  U. S.  and

Af r i ca ,  t he  UK and  Af r i c a by  –  and  t he  U. S.  and  Sou t h  Amer i c a .

And  a Phas e  I I  g l oba l  v acc i ne t r i a l  o f  t he Mer c k  adenov i r us

f i v e  v ac c i ne enr o l l i ng s ub j ec t s  f r om t he  U. S. ,  Hai t i ,  Tha i l and,

Br az i l ,  Pe r u,  and  Sub - Saha r an Af r i ca ,  wi l l  ac t ua l l y  be

i ni t i a t ed i n t he  nex t  30  day s.

The  di a l og  be t ween  t r ea t men t  and v ac c i ne  r es ea r c h has

a l s o  been open .   HPTN I n t e r nat i ona l  i nves t i gat o r s  l ed  by  Bi l l

Pop l i n  ( mi s spe l l ed?)  f r om Ha i t i ,  L i nda  Gr ay  ( mi s spe l l ed? )  f r om

Sou t h Af r i c a,  hav e  i n i t i at ed  a  po l i c y  and  des i gned  a p r og r am t o

p r ov i de  an t i r e t r ov i r a l  t he r apy  f o r  pe r sons who  dev e l op  HI V on

v ac c i ne  t r i al s  i n  r es ou r ce  poo r  s e t t i ngs .

Cur r en t  HPTN Phas e  I I I  t r i a l s  u t i l i z e  s t anda r d i z ed  ART

as par t  of  t he  des i gn  f o r  CTL bas ed v acc i nes .   And  t h i s  po l i c y

has  made  i t  poss i b l e  t o  s t a r t  i ni t i a t i ng  vac c i ne  t r i a l s  i n  l ow

r es our c e  s e t t i ngs .

The r e i s ,  howeve r ,  much  t o  be done .   Dev e l op i ng  a

g l obal  e f f ec t i ve  HI V vac c i ne  r equ i r es  mor e r es ou r c es.

Ans wer i ng ques t i ons r equ i r es  ex pe r i men t s .   Per f o r mi ng

expe r i ment s  r equ i r es  r eagen t s .   And p r oduc i ng mor e  r eagen t s
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r equ i r es  c hang i ng  some o f  t he s t r uc t u r al  i ne f f i c i enc i es  i n  t he

c ur r en t  sy s t em f o r  deve l op i ng v ac c i nes .

A wi de  s pec t r um o f  pe r s ons  i nv o l v ed i n  HI V v ac c i ne

dev e l opmen t  have  been  c onc e r ned  abou t  t hese  i s s ues  and  hav e

i ni t i a t ed d i s c us s i on  about  how we  mi gh t  s ubs t an t i a l  qu i c k en t he

pac e  o f  HI V v acc i ne r es ear c h .   Wh i l e  I  have  ou t l i ned f i e l d  t hat

i s  c l ea r l y  mov i ng  f o r wa r d,  t hi s  pandemi c  wa i t s  f or  no  gr oup o r

s c i ent i f i c  i ns i gh t .

Dev e l op i ng  ef f ec t i ve  vac c i ne  s t r a t eg i es ,  es pec i a l l y

ones  des i gned  t o  e l i c i t  neu t r a l i z i ng  ant i bod i es ,  r equ i r es

s ev e r a l  di f f e r en t  s t r uc t ur a l  a l t e r at i ons  i n  ou r  cu r r en t

app r oac h .   I n  my  opi n i on  t he  publ i c  s ect o r  mus t  ma r ked l y

i nc r eas e  t he i nv es t ment  i n  v ac c i ne  d i s cov er y  and  deve l opment .

We need  mor e v ac c i ne  di s cov e r y  cen t e r s  and p r og r ams .   I n  my

opi n i on  t hey a r e  bes t  b r i c k s  and mor t a r  v er t i c a l l y  i n t eg r a t ed ,

s c i ent i f i c  commun i t i es  and  des i gns  and  bu i l d i ngs ,  s i mi l a r  t o

t he  or i g i na l  c anc e r  c en t er s  and  es sen t i a l l y  mode l ed  a f t e r  t he

NI AD Vac c i nes  Res ear c h Cen t e r .   We  need t o i nc r eas e  t he number

o f  v ac c i nes  en t e r i ng  i n t o t he poo l .

Sec ond  i s  t o engage p r i v at e  i ndus t r y  i n expand i ng i t s

k nowl edge and  r es our c es  i n  v ac c i ne  manuf act u r i ng .   We  need

manu f ac t ur i ng  f ac i l i t i e s  t o t al l y  c ommi t t ed t o c r ea t i ng  HI V

v ac c i nes .   We  need  t o  c r ea t e  enough i mmunogens  t o s t op  c a l l i ng

eac h  p r oduc t  a  v ac c i ne,  bu t  t o  ca l l  i t  a  r eagen t .   A r eagent

des i gned  t o  answer  a  spec i f i c  s c i ent i f i c  quest i on,  t o  r e f i ne
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t he  gr i d  o f  i mmuno l og i c a l  as say s and  s t ud i es  needed  t o  s uc ces s

–  t o  mak e s uc c es s f ul  vac c i ne  deve l opment .

We c ur r ent l y  a r e  t oo  dependent  upon gamma i nt e r f e r on

p r oduc i ng c el l s  o f  s ome  br eede r  mar k - out  of  di f f er ent i at i ng

bet ween  vac c i nes .   Ot he r  i mmune  r esponses ,  p r o l i f e r at i on ,

c hemok i ne i nduct i on,  and  i nnat e  r esponses  a r e c l ea r l y  sa l i en t

t o v ac c i ne  dev el opmen t .

The  en t i r e  i t e r a t i ve  pr oces s  o f  des i gn i ng  t omor r ow’ s

expe r i ment s  on  t oday ’ s  dat a  needs  t o  be qui c kened.   We  s houl d

be gene r at i ng  enough  pr oduc t s  and  s t ud i es  t o  s t r ai n  ou r

c l i n i c a l  t r i a l s  ne t wo r k .   That  i s  a v i s i on I ’ d  l i k e  t o  s ee .

I n c l os i ng ,  i t  i s  c l ear  we  mus t  a l l  wo r k  t oget he r  t o

max i mi z e  ou r  e f f o r t s  i n  dev e l op i ng  a  g l obal l y  e f f ec t i v e

v ac c i ne .   I t  i s  g r at i f y i ng  t o me t o s ee t hes e i s sues bei ng

d i s c us s ed and  way s  t o  c oor d i na t e our  e f f o r t s  g l oba l l y  be i ng

i ni t i a t ed.

I ’ d  l i k e  t o  t hank  t he  many ,  many peop l e who  he l ped  me

i n c ons t r uc t i ng t h i s  t a l k ,  espec i a l l y  my  co l l eagues  a t  t he  ATTN

and  wo r k  r esea r c h  l abs,  uh ,  Emi  – Dr .  Amen i an  Sh i ve r

( mi s spe l l ed?)  f r om Ch i r on,  Dr .  Bar net t  ( mi ss pel l ed? )  f r om t he

BRC,  Dr .  Nab l e Gr aham ( mi s s pe l l ed?) ,  ( un i n t el l i gi b l e ) .   So

t hank y ou v er y  muc h.

GI USEPPE PANTALEO:   On  behal f  –  on  beha l f  of  my c o-

c ha i r  a l so ,  Dr .  Kat l ama ,  I  wou l d  l i k e  t o  t hank  t he  t wo  s peak er s

f or  you r  ou t s t and i ng  con t r i but i on  and  t o  t hank  a l s o  t he
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del ega t es  f or  at t end i ng  t h i s  s ess i on .   Thank  y ou .

[ END OF RECORDI NG]


