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Background	
  	
  	
  
•  A key factor in assessing the effectiveness of ART as a 

prevention strategy and to inform individual choice on 
condom use is the absolute risk of HIV transmission 
through condomless sex (CL) for a person on ART with 
undetectable plasma VL 

•  There are however a number of gaps in currently available 
evidence  

•  There is no direct evidence at all for anal sex in men who 
have sex with men 

•  In transmission studies in heterosexual (HT) couples most 
CYFU are in context of reported consistent condom use 
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The PARTNER study was an 
observational multi-centre study of HIV 
serodifferent couples (MSM and HT) in 
which the positive partner is on ART in 
75 European clinical sites 
 

Primary Aim 
To follow serodifferent partnerships that 
have penetrative sex without using 
condoms where the HIV-positive partner 
is on ART with a plasma HIV-1 RNA load 
<200 copies/mL to study risk of HIV 
transmission through anal and vaginal 
sex in the absence of condom use  
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Study	
  Procedures	
  

•  Informed	
  consent	
  included	
  
₋  Informa0on	
  on	
  the	
  need	
  for	
  consistent	
  condom	
  use	
  
(emphasized	
  at	
  each	
  study	
  contact)	
  

₋  Explicit	
  reference,	
  including	
  in	
  consent	
  form,	
  to	
  the	
  
fact	
  that	
  HIV	
  nega0ve	
  partners	
  knew	
  their	
  partner	
  is	
  
HIV	
  posi0ve	
  and	
  there	
  is	
  a	
  transmission	
  risk	
  

•  Study	
  data	
  collected	
  on	
  standardized	
  case	
  report	
  forms	
  
aKer	
  consent	
  at	
  baseline	
  and	
  then	
  every	
  4	
  to	
  6	
  months	
  	
  

•  Included	
  confiden0al	
  risk	
  behaviour	
  ques0onnaire	
  and	
  
clinical	
  data:	
  HIV	
  viral	
  load	
  (for	
  +ve	
  partner)	
  and	
  HIV	
  
test	
  (for	
  -­‐ve	
  partner)	
  

	
  

	
  

	
  



Study	
  Procedures	
  
•  Eligible	
  couple	
  years	
  of	
  follow-­‐up	
  (CYFU)	
  formed	
  of	
  periods	
  of	
  0me	
  

between	
  HIV	
  tests	
  in	
  which:	
  

	
  -­‐	
  had	
  condomless	
  sex	
  during	
  the	
  0me	
  period	
  
	
  -­‐	
  there	
  was	
  no	
  reported	
  PEP	
  or	
  PrEP	
  use	
  	
  
	
  -­‐	
  plasma	
  HIV-­‐1	
  RNA	
  load	
  <200	
  copies/mL	
  within	
  last	
  12	
   	
  months	
  
	
  -­‐	
  follow-­‐up	
  occurred	
  before	
  31st	
  May	
  2014	
  (censoring	
  date)	
  	
  

•  Overall	
  1,166	
  couples	
  were	
  recruited	
  by	
  31st	
  May	
  2014,	
  	
  of	
  which	
  
888	
  couples	
  contributed	
  1238	
  eligible	
  CYFU	
  	
  

•  Reasons	
  couples	
  provide	
  no	
  eligible	
  CYFU	
  (n=116):	
  no	
  HIV	
  test	
  
(n=20),	
  use	
  of	
  PEP/PrEP	
  (n=9),	
  no	
  CL	
  sex	
  reported	
  (n=15),	
  VL>200	
  
copies/mL	
  (n=55)	
  or	
  VL	
  not	
  available	
  (n=17)	
  	
  

•  We	
  report	
  the	
  rate	
  of	
  within-­‐couple	
  phylogene0cally	
  linked	
  
transmissions	
  during	
  eligible	
  CYFU	
  



Sequencing	
  and	
  phylogene0c	
  analysis	
  

•  HIV-­‐1	
  pol	
  and	
  sequences	
  were	
  obtained	
  from	
  either	
  plasma	
  or	
  
PBMCs	
  and/or	
  both	
  by	
  Sanger	
  sequencing1	
  	
  

•  Maximum	
  likelihood	
  (ML)	
  and	
  Bayesian	
  Markov	
  Chain	
  Monte-­‐Carlo	
  
(MCMC)	
  inferences	
  were	
  determined	
  with	
  RAxML-­‐HCP2	
  v8	
  and	
  Mr	
  
Bayes	
  v3.2.6,	
  respec0vely	
  

•  Controls:	
  i)	
  the	
  10	
  closest	
  GenBank	
  sequences,	
  ii)	
  replicate	
  
partners’	
  sequences,	
  and	
  iii)	
  sequences	
  from	
  confirmed	
  HIV-­‐	
  
transmission	
  pairs2	
  

•  Criteria	
  for	
  linking	
  infec0ons	
  was	
  monophyle0c	
  clustering	
  with	
  high	
  
support	
  e.g	
  bootstrap	
  value	
  ≥0.90	
  (ML)	
  or	
  a	
  posterior	
  probability	
  
≥0.95	
  (MCMC),	
  and	
  a	
  pairwise	
  gene0c	
  distance	
  of	
  ≤0.015	
  
nucleo0de	
  subs0tu0ons	
  per	
  pol	
  site3,	
  4	
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HIV	
  nega0ve	
  partners:	
  Characteris0cs	
  
	
  

MSM	
  couples	
  

(n=340)	
  

Heterosexual	
  couples	
  (n=548)	
  	
  

M	
  -­‐ve	
  (n=279)	
  	
   W	
  -­‐ve	
  	
  (n=269)	
  	
  

At	
  study	
  entry	
  

Age,	
  median	
  (IQR)	
   40	
  (32-­‐47)	
   45	
  (37-­‐50)	
   40	
  (34-­‐46)	
  

White	
  ethnicity	
  (%)	
   221	
  (83%)	
   229	
  (85%)	
   217	
  (82%)	
  

Yrs	
  CL	
  sex,	
  median	
  (IQR)	
   1.4	
  (0.5-­‐3.5)	
   2.8	
  (0.6-­‐7.5)	
   3.6	
  (0.7-­‐11.4)	
  

During	
  follow	
  up	
  

Years	
  in	
  the	
  study,	
  median	
  (IQR)	
   1.4	
  (0.8-­‐2.1)	
   1.8	
  (1.1-­‐2.4)	
   1.9	
  (1.1-­‐2.4)	
  

Diagnosed	
  with	
  STI,	
  %	
   17%	
   6%	
   6%	
  

CL	
  sex	
  with	
  other	
  partners,	
  %	
  	
   33%	
   4%	
   4%	
  

CL	
  sex	
  acts/year,	
  median	
  (IQR)	
   42	
  (18-­‐75)	
   35	
  (14-­‐68)	
   36	
  (13-­‐70)	
  

Es0mated	
  total	
  number	
  CL	
  sex	
  acts	
   22,273	
   18,431	
   17,509	
  



HIV	
  posi0ve	
  partners:	
  Characteris0cs	
  
	
  
	
  

MSM	
  couples	
  
(n=282)	
  

Heterosexual	
  couples	
  (n=445)	
  	
  

W	
  +ve	
  (n=245)	
  M	
  +ve	
  (n=240)	
  

At	
  study	
  entry	
  

Age,	
  median	
  (IQR)	
   42	
  (36-­‐47)	
   40	
  (35-­‐47)	
   45	
  (40-­‐49)	
  

Years	
  on	
  ART,	
  median	
  (IQR)	
   5	
  (2-­‐11)	
   8	
  (3-­‐14)	
   11	
  (4-­‐16)	
  

Self-­‐reported	
  adherence	
  >=90%,	
  %	
   97%	
   94%	
   93%	
  

Self	
  report	
  undetectable	
  VL,	
  %	
   94%	
   87%	
   84%	
  

CD4>350	
  cells/mm3,	
  %	
   91%	
   89%	
   85%	
  

During	
  follow-­‐up	
  

Missed	
  ART	
  for	
  more	
  than	
  4	
  
consecu)ve	
  days,	
  %	
  

3%	
   8%	
   6%	
  

Diagnosed	
  with	
  STI,	
  %	
   18%	
   6%	
   6%	
  



HIV transmissions 

•  11	
  puta0ve	
  transmission	
  events,	
  but	
  there	
  zero	
  
phylogene0cally	
  linked	
  transmissions.	
  	
  

•  Of	
  the	
  11	
  people	
  who	
  became	
  infected,	
  10	
  were	
  MSM,	
  1	
  
was	
  heterosexual,	
  8	
  (73%)	
  of	
  these	
  reported	
  that	
  they	
  had	
  
recent	
  condomless	
  sex	
  with	
  others	
  apart	
  from	
  their	
  study	
  
partner.	
  

•  Viral	
  sequences	
  were	
  recovered	
  successfully	
  from	
  all	
  
couples,	
  comprising	
  22/22	
  (100%)	
  subjects	
  for	
  pol	
  and	
  
20/22	
  (91%)	
  subjects	
  for	
  env.	
  	
  

•  The	
  partners	
  that	
  were	
  ini0ally	
  HIV-­‐posi0ve	
  had	
  subtype	
  B	
  
infec0on	
  in	
  all	
  cases,	
  whereas	
  2	
  partner	
  seroconverted	
  
during	
  the	
  study	
  acquired	
  non	
  B	
  infec0ons.	
  



Phylogenetic tree of pol sub B sequences 
•  None	
  of	
  the	
  partners’	
  

sequences	
  clustered	
  together,	
  
with	
  consistent	
  results	
  
observed	
  across	
  analyses	
  
(blue).	
  

•  The	
  partner	
  controls	
  (red)	
  and	
  
the	
  control	
  sequences	
  from	
  
epidemiologically	
  confirmed	
  
transmission	
  pairs	
  (orange)	
  
always	
  clustered	
  together	
  
with	
  high	
  supports.	
  

•  The	
  partners’	
  sequences	
  
showed	
  median	
  pairwise	
  
gene0c	
  distance	
  0.070	
  (IQR:	
  
0.056,	
  0.079),	
  whilst	
  for	
  the	
  
control	
  sequences	
  median	
  
gene0c	
  distance	
  was	
  0.004	
  
(IQR:	
  <0.000,	
  0.008).	
  



Rate	
  of	
  HIV	
  transmission	
  overall	
  according	
  to	
  sexual	
  
behaviour	
  reported	
  by	
  the	
  nega0ve	
  partner	
  –	
  all	
  couples	
  

	
  
	
  



Rate	
  of	
  HIV	
  transmission	
  overall	
  according	
  to	
  sexual	
  behaviour	
  
reported	
  by	
  the	
  nega0ve	
  partner	
  –	
  all	
  couples	
  

	
  
	
  



Rate	
  of	
  HIV	
  transmission	
  in	
  MSM	
  according	
  to	
  sexual	
  behaviour	
  
reported	
  by	
  the	
  nega0ve	
  partner	
  –	
  MSM	
  couples	
  	
  



Rate	
  of	
  HIV	
  transmission	
  in	
  MSM	
  according	
  to	
  sexual	
  behaviour	
  
reported	
  by	
  the	
  nega0ve	
  partner	
  –	
  MSM	
  couples	
  	
  



Conclusions	
  	
  

•  Among	
  serodifferent	
  heterosexual	
  and	
  MSM	
  couples	
  
followed	
  for	
  1238	
  couple	
  years	
  in	
  which	
  the	
  HIV-­‐posi0ve	
  
partner	
  had	
  viral	
  suppression	
  on	
  ART,	
  during	
  which	
  0me	
  
there	
  were	
  58,000	
  sex	
  acts,	
  there	
  were	
  zero	
  incidences	
  of	
  
within-­‐couple	
  HIV	
  transmission.	
  	
  	
  

•  The	
  es0mated	
  rate	
  of	
  transmission	
  is	
  thus	
  zero	
  (upper	
  
95%	
  confidence	
  limit	
  0.3	
  /	
  100	
  couple	
  years	
  of	
  follow-­‐up)	
  

•  This	
  also	
  provides	
  the	
  first	
  es0mate	
  (i.e.	
  0)	
  of	
  HIV	
  
transmission	
  risk	
  for	
  MSM	
  through	
  condomless	
  anal	
  sex	
  
with	
  suppressed	
  plasma	
  HIV	
  VL.	
  	
  

•  Addi0onal	
  longer-­‐term	
  follow-­‐up	
  in	
  MSM	
  is	
  ongoing	
  to	
  
2018	
  to	
  provide	
  more	
  precise	
  es0mates	
  of	
  risk	
  to	
  inform	
  
policy	
  and	
  also	
  individual	
  choice	
  on	
  condom	
  use	
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