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¡  Antiretroviral	
  therapy	
  suppresses	
  HIV	
  
replication	
  and	
  leads	
  to	
  immune	
  
reconstitution	
  

¡  As	
  a	
  result	
  of	
  that	
  patients	
  live	
  longer	
  and	
  
have	
  less	
  clinical	
  events	
  

¡  Although	
  initial	
  ART	
  regimens	
  were	
  toxic,	
  
currently	
  approved	
  treatments	
  in	
  use	
  in	
  the	
  
developing	
  world	
  are	
  much	
  better	
  tolerated	
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1.   Finding	
  a	
  cure	
  for	
  HIV-­‐infected	
  individuals	
  
2.   Developing	
  therapeutic	
  strategies	
  for	
  

preventing	
  and	
  treating	
  tuberculosis	
  (TB)	
  
and	
  hepatitis	
  C	
  

3.   Addressing	
  the	
  long-­‐term	
  consequences	
  of	
  
treatment	
  of	
  HIV	
  infection	
  

Future	
  Priorities	
  for	
  NIAID’s	
  HIV	
  Prevention	
  Research.	
  June	
  2010	
  
Carl	
  W.	
  Dieffenbach,	
  Ph.D.,	
  Director	
  of	
  NIAID's	
  Division	
  of	
  AIDS	
  



¡  Assuming	
  that	
  
entering	
  a	
  study	
  
might	
  pose	
  health	
  
problems	
  and	
  other	
  
risks,	
  how	
  much	
  
would	
  the	
  chance	
  
to	
  benefit	
  yourself	
  
by	
  participating	
  in	
  
the	
  study	
  motivate	
  
you	
  to	
  join	
  the	
  
study?	
  

Almost 2/3 would do it 



More than 50% would do it Almost half would do it 



¡  Identifying	
  each	
  of	
  the	
  HIV	
  reservoirs	
  and	
  
finding	
  ways	
  to	
  eliminate	
  them	
  
§  Activating	
  the	
  reservoir	
  
§  Gene	
  therapy	
  approaches	
  	
  

¡ Maintaining	
  and/or	
  boosting	
  the	
  immune	
  
system,	
  so	
  that	
  it	
  can	
  control	
  HIV	
  replication	
  
on	
  its	
  own	
  when	
  ART	
  is	
  discontinued	
  
§  Therapeutic	
  vaccines	
  
§  Immunomodulators	
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¡  There	
  is	
  no	
  laboratory	
  assay	
  that	
  measures	
  
accurately	
  the	
  reservoir	
  size	
  

¡  There	
  is	
  no	
  laboratory	
  assay	
  that	
  reflects	
  
immune	
  control.	
  We	
  do	
  not	
  know	
  the	
  
immune	
  correlates	
  of	
  protection	
  

¡  This	
  is	
  why	
  we	
  will	
  still	
  need	
  analytical	
  
treatment	
  interruptions.	
  





Time	
  to	
  return	
  
of	
  viremia	
  

Viral	
  set	
  point	
  

LOD	
  

14	
  days	
   12-­‐16	
  weeks	
  



¡  The	
  kinetics	
  of	
  the	
  return	
  of	
  viremia	
  is	
  very	
  
well	
  known.	
  	
  

¡  Usually	
  takes	
  the	
  virus	
  2-­‐3	
  weeks	
  to	
  reappear	
  
¡  The	
  HIV	
  virus	
  levels	
  tend	
  to	
  go	
  back	
  where	
  
they	
  were	
  before	
  the	
  interruption	
  



¡  Increased	
  rate	
  of	
  clinical	
  events	
  associated	
  
with	
  treatment	
  interruption	
  in	
  patients	
  with	
  
CD4	
  	
  T	
  cell	
  counts	
  between	
  250	
  and	
  350	
  cells/
mm3	
  seen	
  in	
  the	
  SMART	
  study	
  

¡  However	
  the	
  absolute	
  rate	
  of	
  events	
  was	
  very	
  
low	
  and	
  there	
  were	
  no	
  differences	
  in	
  the	
  first	
  
3-­‐4	
  months	
  after	
  study	
  entry.	
  

¡  Viral	
  resistance.	
  Mostly	
  theoretical,	
  but	
  
requires	
  PK	
  considerations	
  when	
  stopping	
  
drugs	
  with	
  different	
  half	
  lives	
  	
  



Cumulative	
  Probability	
  of	
  the	
  Primary	
  End	
  Point	
  (Panel	
  A);	
  Death	
  from	
  Any	
  Cause	
  (Panel	
  B);	
  Major	
  
Cardiovascular,	
  Renal,	
  or	
  Hepatic	
  Disease	
  (Panel	
  C);	
  and	
  Grade	
  4	
  Adverse	
  Events	
  (Panel	
  D).	
  

The	
  Strategies	
  for	
  Management	
  of	
  Antiretroviral	
  Therapy	
  (SMART)	
  Study	
  Group.	
  N	
  Engl	
  J	
  
Med	
  2006;355:2283-­‐2296.	
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¡  Close	
  monitoring	
  
¡  Enrollment	
  of	
  subjects	
  in	
  ATI	
  studies	
  with	
  
current	
  CD4	
  over	
  500	
  cells/mm3	
  

¡  Enrolment	
  of	
  subjects	
  with	
  nadir	
  CD4>200	
  cells/
mm3	
  and	
  no	
  history	
  of	
  opportunistic	
  infections	
  

¡  Frequent	
  monitoring	
  (at	
  least	
  monthly)	
  of	
  CD4	
  
cell	
  counts	
  during	
  ATI	
  

¡  Making	
  sure	
  that	
  PK	
  of	
  drugs	
  are	
  considered	
  
before	
  interruption	
  



¡  Study	
  1:	
  strategy	
  for	
  erradication	
  using	
  a	
  
intervention	
  that	
  “purges	
  the	
  reservoir”	
  
§  Endpoint:	
  %	
  of	
  subjects	
  with	
  return	
  of	
  viremia	
  
§  ATI	
  needed:	
  ATI	
  of	
  4	
  weeks	
  may	
  be	
  sufficient.	
  

¡  Study	
  2:	
  Therapeutic	
  vaccine	
  that	
  “boost	
  
immune	
  control”	
  
§  Endpoint:	
  viral	
  set	
  point	
  
§  ATI	
  needed:	
  at	
  least	
  12	
  to	
  16	
  weeks.	
  



¡  Study	
  3:	
  gene	
  therapy	
  study	
  that	
  edits	
  out	
  
CCR5	
  with	
  a	
  Zinc	
  finger	
  nuclease	
  in	
  the	
  
setting	
  of	
  chemotherapy	
  for	
  lymphoma	
  
§  Endpoint	
  1:	
  %	
  of	
  subjects	
  with	
  return	
  of	
  viremia	
  
▪  ATI	
  needed:	
  ATI	
  of	
  4	
  weeks	
  may	
  be	
  sufficient.	
  

§  Endpoint	
  2:	
  survival	
  advantage	
  of	
  modified	
  T	
  cells	
  
▪  ATI	
  needed:	
  at	
  least	
  12	
  to	
  16	
  weeks.	
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Dotted line denotes reinstitution of HAART


