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•  HIV	
   incidence	
   in	
   young	
  women	
   in	
  KwaZulu-­‐Natal	
   and	
   in	
  	
  
sub-­‐Saharan	
  Africa	
  	
  

	
  
	
  
•  The	
   FRESH	
   cohort-­‐	
   a	
   unique	
   cohort	
   to	
   address	
   gaps	
   in	
  

HIV	
  preven&on,	
  pathogenesis	
  and	
  cure	
  research	
  
	
  	
  

•  Insights	
   on	
   early	
   CD8	
   and	
   CD4	
   T	
   cell	
   responses	
   during	
  
untreated	
  and	
  treated	
  hyperacute	
  HIV	
  infec&on	
  	
  

	
  
	
  
•  Implica&ons	
   for	
   HIV	
   preven&on	
   and	
   cure	
   strategies	
   in	
  

resource-­‐limited	
  seQngs	
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Eastern	
  and	
  southern	
  Africa:	
  high	
  new	
  HIV	
  
infec=ons	
  among	
  young	
  women	
  aged	
  15-­‐24	
  years	
  

•  There	
  is	
  a	
  need	
  to	
  beRer	
  understand	
  the	
  reasons	
  for	
  high	
  incidence	
  	
  
	
  	
  	
  	
  	
  	
  among	
  young	
  women	
  
•  Current	
  strategies	
  are	
  subop&mal-­‐	
  new	
  biomedical	
  interven&ons	
  	
  
	
  	
  	
  	
  	
  such	
  as	
  vaccines	
  are	
  needed	
  



Acute	
  HIV-­‐1	
  infec=on-­‐	
  what	
  lessons	
  can	
  we	
  learn?	
  

Year	
  1	
  

Vi
ra

l l
oa

d 
Viral	
  set	
  point	
  is	
  a	
  predictor	
  for:	
  
-­‐ 	
  Rate	
  of	
  disease	
  progression	
  
-­‐ Risk	
  of	
  transmission	
  

Key	
  ques(ons:	
  
•  What	
  behavioural,	
  socioeconomic	
  and	
  biomedical	
  factors	
  are	
  responsible	
  for	
  such	
  
	
  	
  	
  	
  	
  	
  	
  high	
  incidence	
  among	
  young	
  women?	
  
	
  
•  What	
  is	
  the	
  nature	
  of	
  the	
  transmiRed/founder	
  virus?	
  
	
  
•  What	
  do	
  immune	
  responses	
  in	
  acute	
  HIV-­‐1	
  infec&on	
  look	
  like	
  and	
  why	
  do	
  they	
  	
  
	
  	
  	
  	
  	
  	
  ul&mately	
  fail	
  in	
  most	
  cases?	
  



FRESH	
  study	
  cohort	
  

•  FRESH:	
  Females	
  Rising	
  through	
  Educa&on,	
  
Support	
  and	
  Health	
  

•  Recruit	
  women	
  18	
  to	
  23	
  at	
  very	
  high	
  risk	
  of	
  HIV	
  
infec&on	
  

•  Objec=ves	
  
1.  Provide	
  an	
  intensive	
  empowerment,	
  life-­‐skills	
  and	
  

job	
  readiness	
  curriculum.	
  
2.  Iden&fy	
  persons	
  in	
  the	
  earliest	
  stages	
  of	
  acute	
  

infec&on.	
  
–  Study	
  an&viral	
  immune	
  mechanisms	
  

	
  	
  

	
  



Study	
  setup	
  and	
  sample	
  collec=on	
  
•  Phase	
  I:	
  Surveillance	
  

–  Twice	
  weekly	
  HIV	
  RNA	
  PCR	
  tes&ng	
  via	
  finger	
  s&ck	
  blood	
  
draws	
  

–  Quarterly	
  blood	
  and	
  mucosal	
  sampling	
  of	
  the	
  female	
  
genital	
  tract	
  

•  Phase	
  II:	
  Acute	
  Infec&on	
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Empowerment Program!
!



 Acute	
  infec=ons	
  detected	
  (N=32)	
  

•  Median:	
  124	
  days;	
  range	
  0-­‐684	
  

	
  

As	
  of	
  Sept	
  29,	
  2015:	
  
	
  

•  699	
  enrolled	
  
•  32	
  acute	
  infec&ons	
  (397	
  uninfected	
  /	
  

ac&ve)	
  	
  
•  Incidence	
  8.5	
  (95%	
  CI=5.8-­‐12.0)	
  per	
  100	
  

p/y	
  



	
  
Viral	
  and	
  cellular	
  dynamics	
  
	
  in	
  hyperacute	
  HIV	
  infec&on	
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FRESH	
  studies	
  
•  The	
  FRESH	
  study	
  design	
  allows	
  us	
  to	
  address	
  
cri&cal	
  ques&ons	
  in:	
  

•  	
  HIV	
  preven&on	
  research-­‐	
  	
  
•  Risk	
  factors	
  for	
  HIV	
  acquisi&on	
  (Anahtar	
  et	
  al,	
  
2015,	
  Immunity)	
  (Byrne,	
  Anahtar	
  et	
  al,	
  Lancet	
  ID,	
  
in	
  press)	
  

•  Innate	
  immune	
  responses	
  (Kløverpris	
  et	
  al,	
  2016,	
  
Immunity	
  	
  

•  Early	
  B	
  cell	
  responses	
  
•  Early	
  CD8	
  T	
  cell	
  responses	
  (Ndhlovu	
  et	
  al,	
  2015,	
  
Immunity	
  	
  

	
  



Dynamics	
  of	
  T	
  cell	
  responses	
  in	
  primary	
  HIV	
  
infec=on:	
  experimental	
  approach	
  	
  

Longitudinal	
  analysis	
  of	
  HIV	
  induced	
  T	
  cell	
  responses	
  

Recently	
  ac&vated	
  T	
  cells	
  (CD38+,	
  HLA-­‐DR+)	
  

Recently	
  s&mulated	
  cycling	
  T	
  cells	
  (Ki67+,	
  Bcl-­‐2	
  nega&ve)	
  

HIV	
  an&gen-­‐specific	
  T	
  cells	
  (Elispot,	
  ICS	
  and	
  tetramer)	
  

Study	
  subjects-­‐	
  12	
  FRESH	
  seroconverters	
  



HIV	
  infec&on	
  induces	
  massive	
  ac&va&on	
  
(CD38+HLA-­‐DR+)	
  of	
  CD8+	
  T	
  cells	
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The timing and strength of the initial CD8+ T 
cell responses impact viral load set point 
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Hyperacute	
  CD8+	
  T	
  cells	
  are	
  highly	
  prolifera&ve	
  
	
  and	
  pro-­‐apopto&c	
  (Ki67+BCL2low)	
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Paucity	
  of	
  IFN-­‐γ	
  produc&on	
  	
  
in	
  hyperacute	
  infec&on	
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Tetramer	
  staining	
  CD8+	
  T	
  cells	
  	
  
at	
  peak	
  ac&va&on	
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HIV specific CD8 T cells are defective in IFN-
gamma secretion during acute HIV infection 
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Assessment of bystander activation during 
hyperacute HIV infection 
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HIV-specific CD8 T cells fail to upregulate 
survival molecules during acute HIV infection 
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Marked apoptosis of HIV-specific CD8 T cells 
during hyperacute HIV infection 
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CD8 responses in hyperacute HIV Infection 
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 Impact on viral 
replication 
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CD4	
  T	
  cell	
  responses	
  	
  
in	
  hyperacute	
  HIV	
  infec&on	
  



CD4+	
  T	
  cell	
  ac&va&on	
  	
  
during	
  acute	
  HIV	
  infec&on	
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CD4+	
  T	
  prolifera&on	
  	
  
during	
  hyperacute	
  HIV	
  infec&on	
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Dynamics of HIV-specific CD4+ T cell 
responses during acute HIV infection 
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Comparison between activated CD4+ T 
cells and gamma secreting cells 

Activated IFN-γ+ICS
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Number of HLA-DRB1 variants that 
can present each peptide 
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Class II tetramer staining 
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Activation profile of HIV-specific CD4 T 
cells 
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Phenotypic profile of HIV-specific CD4+ T cells in 
acute and chronic HIV infection 
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Conclusions	
  
•  CD8+	
  T	
  cell	
  immune	
  responses	
  during	
  acute	
  HIV-­‐1	
  infec&on	
  is	
  

broader	
  than	
  previously	
  thought	
  (Ndhlovu	
  et	
  al,	
  2015,	
  
Immunity)	
  
–  Acute	
  HIV	
  infec&on	
  rapidly	
  induces	
  massive	
  ac&va&on	
  and	
  

prolifera&on	
  of	
  CD8+	
  and	
  CD4+T	
  cells	
  
–  The	
  magnitude	
  and	
  &ming	
  of	
  CD8+	
  T	
  cell	
  ac&va&on	
  impact	
  viral	
  load	
  

set	
  point	
  
–  A	
  high	
  propor&on	
  of	
  ac&vated	
  CD8+	
  cells	
  are	
  HIV-­‐specific	
  

•  HIV-­‐specific	
  CD8+	
  and	
  CD4+	
  T	
  cells	
  are	
  defec&ve	
  for	
  cytokine	
  
secre&on,	
  memory	
  genera&on	
  and	
  prone	
  to	
  apoptosis	
  during	
  
acute	
  HIV	
  infec&on	
  following	
  ex-­‐vivo	
  s&mula&on	
  

•  There	
  is	
  measurable	
  expansion	
  of	
  HIV-­‐specific	
  peripheral	
  TfH	
  
during	
  hyperacute	
  HIV	
  infec&on	
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Treatment	
  during	
  hyperacute	
  phase	
  blunts	
  peak	
  
viremia	
  



Raltegravir	
  intensifica=on	
  reduces	
  =me	
  to	
  full	
  
suppression	
  



Impact	
  of	
  early	
  ART	
  on	
  T	
  cell	
  responses	
  

Inves&gate	
  if	
  very	
  early	
  ART	
  treatment	
  
suppresses	
  the	
  subsequent	
  development	
  of	
  HIV	
  
specific	
  CD8	
  cell	
  responses	
  by	
  removing	
  the	
  

an&genic	
  s&mulus,	
  OR.	
  
	
  

If	
  early	
  ART	
  treatment	
  might	
  help	
  preserve	
  HIV	
  
specific	
  CD4	
  to	
  CD8	
  and	
  B	
  cell	
  responses.	
  	
  



Very	
  early	
  ART	
  limit	
  CD4	
  T	
  cell	
  loss	
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CD8+ T cell responses in early treated subject 
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Frequency of individual tetramers+ CD8+ cells in early 
treated and untreated subjects	
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Increased  CD127 expression on CD8+ T cells during early treated 
hyperacute HIV infection 
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HIV-specific CD8+ T cells in early treated subjects 
have a more more functionally competent 
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Conclusions	
  	
  
•  Very	
  early	
  treated	
  individuals	
  have	
  measurable	
  T	
  cell	
  responses	
  that	
  

have	
  a	
  pro-­‐survival	
  phenotype	
  	
  
•  Prompt	
  an&gen	
  withdrawal	
  results	
  in	
  stable	
  HIV-­‐specific	
  CD8	
  T	
  cell	
  

clonal	
  repertoire.	
  

	
  



Future	
  direc&ons	
  



The	
  Ad26	
  mosaic	
  vaccine	
  
yielded	
  many	
  more	
  epitope-­‐
specific	
  responses	
  than	
  did	
  
the	
  Ad26	
  M	
  consensus,	
  clade	
  
B	
  +	
  clade	
  C,	
  or	
  op&mal	
  natural	
  
clade	
  C	
  vaccines	
  

Vaccinate	
  FRESH	
  subjects	
  
with	
  Ad26	
  mosaic	
  vaccine 

Rhesus Monkeys 

Barouch	
  et	
  al.	
  Nat.	
  Med.	
  2010;	
  16:319-­‐323	
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  1	
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Assays	
  to	
  measure	
  HIV	
  Persistence	
  

adapted	
  from	
  	
  
Vandergeeten	
  et.	
  al.,	
  2014,	
  JVI	
  



Conclusions	
  I	
  
•  The	
  FRESH	
  study	
  design	
  allows	
  us	
  to	
  address	
  cri&cal	
  
ques&ons	
  in	
  HIV	
  preven&on	
  research-­‐	
  	
  
–  such	
  as	
  the	
  impact	
  of	
  cervicovaginal	
  microbiota	
  on	
  female	
  
genital	
  inflamma&on	
  (Anahtar	
  et	
  al,	
  2015,	
  Immunity)	
  and	
  impact	
  
of	
  IPC	
  on	
  HIV	
  acquisi&on	
  risk	
  (Byrne,	
  Anahtar	
  et	
  al,	
  Lancet	
  ID,	
  in	
  
press)	
  	
  

•  FRESH	
  study	
  par&cipants	
  ini&ated	
  on	
  cART	
  during	
  
hyperacute	
  HIV	
  infec&on	
  may	
  offer	
  new	
  insights	
  on	
  long-­‐
term	
  viral	
  remission	
  

•  Understanding	
  of	
  immune	
  responses	
  following	
  cART	
  
ini&a&on	
  may	
  be	
  useful	
  for	
  future	
  interven&on	
  studies	
  



Acknowledgements	
  
•  Ragon	
  Ins=tute	
  

–  Dr.	
  Bruce	
  Walker	
  	
  
–  Galit	
  Alter	
  
–  Xu	
  Yu	
  
	
  

•  HIV	
  Pathogenesis	
  
Programme/UKZN	
  
–  Prof.	
  Thumbi	
  Ndung’u	
  
–  Krista	
  Dong	
  
–  Amber	
  Moodley	
  
–  Nikoshia	
  Mewalal	
  
–  Karyn	
  Pretorius	
  
–  Philomena	
  Kamya	
  
–  Sannie	
  Mahungela	
  
–  	
  Nasreen	
  Ismael	
  

– FRESH	
  Par&cipants	
  
2/22/16	
  


