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Delighted	  to	  be	  in	  LA	  

Boston	  is	  somewhere	  
under	  there,	  I	  think	  



Most	  Important	  Studies:	  The	  Rules	  
•  Focus	  on	  prevenCon	  and	  
treatment	  

•  Presented,	  published,	  or	  released	  
in	  past	  12	  months	  

•  Will	  influence	  policy,	  research	  
agenda,	  or	  clinical	  care	  

•  No	  basic	  science	  –	  no	  gels	  
•  Apologies	  for:	  

– OmiUng	  your	  favorites 	  	  
–  Being	  biased	  toward	  my	  co-‐
invesCgators	  and	  colleagues	  



PrevenCon	  



•  Randomized	  clinical	  trial	  of	  tenofovir	  vs	  
placebo	  to	  prevent	  HIV	  

•  DOT	  opCon	  based	  on	  invesCgator	  discreCon	  
•  n	  =	  2413;	  median	  age	  31,	  80%	  men;	  <	  10%	  
injected	  daily,	  18%	  shared	  needles	  

Choopanya	  	  K,	  et	  al.	  	  Lancet	  2013.	  



PrEP	  for	  IDUs:	  Results	  

Figure	  2	  	  	  Kaplan-‐Meier	  esCmates	  of	  Cme	  to	  HIV	  infecCon	  in	  the	  modified	  intenCon-‐to-‐treat	  populaCon	  

Incident	  infecCons:	  
TDF:	  	  17	  	  
Placebo:	  	  33	  	  
48·∙9%	  reducCon	  (95%	  CI	  9·∙6–72·∙2;	  p=0·∙01)	  

Choopanya	  	  K,	  et	  al.	  	  Lancet	  2013.	  



PrEP	  for	  IDUs:	  Other	  Findings	  

•  Incidence	  much	  lower	  than	  anCcipated	  
•  Efficacy	  increased	  with	  adherence	  –	  74%	  
reducCon	  in	  risk	  for	  those	  with	  detectable	  
drug	  levels	  

•  Higher	  adherence	  in	  women	  and	  those	  older	  
than	  40	  

•  More	  nausea	  in	  TDF	  group;	  no	  renal	  toxicity	  
•  No	  incident	  resistance	  detected	  



•  Issued	  concurrently	  with	  publicaCon	  of	  paper	  
•  RecommendaCons	  

– Consider	  for	  those	  at	  “very	  high	  risk”,	  meaning:	  
sharing	  of	  equipment,	  injecCng	  daily,	  using	  
cocaine	  or	  crystal	  meth	  

– CriCcal	  to	  exclude	  HIV	  first	  
– Use	  TDF/FTC	  (not	  tenofovir)	  

MMWR	  	  June	  14	  2013.	  



PrEP	  in	  IDUs:	  	  
QuesCons	  and	  ImplicaCons	  

•  Why	  was	  the	  incidence	  so	  low?	  
•  Why	  did	  efficacy	  not	  become	  apparent	  unCl	  
year	  3?	  

•  Was	  the	  CDC	  guidance	  appropriate?	  Was	  it	  
needed?	  	  

•  Can	  these	  findings	  be	  broadened	  to	  highest	  
risk	  regions	  (e.g.,	  Vietnam,	  Eastern	  Europe)?	  



New	  York	  Times,	  July	  2013.	  



N=5029	  HIV-‐	  Women:	  	  Primary	  Efficacy	  Results	  (mITT)	  

Marrazzo J, et al. 20th CROI; Atlanta, GA; March  3-6, 2013. Abst. 26LB. 

TDF	   Oral	  
Placebo	   FTC/TDF	   Oral	  Placebo	   TFV	  Gel	   Gel	  Placebo	  

Person-‐years	   823	   837	   1285	   1306	   1026	   1030	  

No.	  of	  HIV	  
InfecCons	   52	   35	   61	   60	   61	   70	  

HIV	  incidence	  per	  
100	  p-‐y	  

6.3	  
(4.7,	  8.3)	  

4.2	  
(2.9,	  5.8)	  

4.7	  
(3.6,	  6.1)	  

4.6	  
(3.5,	  5.9)	  

5.9	  
(4.5,	  7.6)	  

6.8	  
(5.3,	  8.6)	  

%	  samples	  with	  	  
TFV	  detected	   30%	   29%	   25%	  

%	  women	  with	  no	  
TFV	  detected	  ever	   58%	   50%	   55%	  

	  	  	  
•  Overall	  Self	  Reported	  Adherence	  by	  A-‐CASI	  90%,	  89%	  by	  product	  return	  

VOICE:	  	  PrEP	  not	  EffecCve	  	  
Due	  to	  Poor	  Adherence	  



New	  York	  Times,	  Dec	  30	  2013.	  



Hammer	  SM,	  et	  al.	  N	  Engl	  J	  Med	  2013.	  



HVTN	  505:	  	  DNA/rAd5	  Vaccine	  Study	  
•  Randomized,	  double-‐blind,	  placebo-‐
controlled	  	  trial	  in	  HIV	  negaCve,	  
high-‐risk	  MSM	  or	  transgender	  
women	  seronegaCve	  for	  Ad5	  

•  IntervenCon:	  	  “MulCgene,	  
mulCclade	  DNA	  prime–recombinant	  
adenovirus	  type	  5	  vector	  boost	  
(DNA/rAd5)	  vaccine”	  vs	  placebo	  

•  n	  =	  2499;	  70%	  white,	  median	  age	  29	  
•  Primary	  endpoints:	  	  1)	  incidence	  of	  
HIV;	  2)	  HIV	  RNA	  set	  point	  	  



HVTN	  505:	  	  Results	  
•  Study	  stopped	  early	  for	  
fuClity	  

•  InfecCons	  ater	  week	  24:	  
–  Vaccine:	  28	  
–  Placebo:	  21	  

•  No	  beneficial	  effect	  of	  
vaccine	  on	  set-‐point	  

•  Some	  immune	  responses	  
detected	  –	  not	  
associated	  with	  
protecCon	  

Hammer	  SM,	  et	  al.	  N	  Engl	  J	  Med	  2013.	  



The	  HIV	  Vaccine	  Effort	  to	  Date	  

•  Billions	  of	  dollars	  (nearly	  1	  billion	  annually)	  
invested	  in	  research	  effort	  –	  basic	  and	  clinical	  

•  Six	  efficacy	  studies	  
– 1	  slightly	  effecCve	  
– 1	  (and	  possibly	  2)	  increased	  infecCon	  risk	  
– 3	  did	  nothing	  

•  In	  the	  context	  of	  effecCve	  treatment	  and	  
other	  prevenCon	  strategies,	  how	  important	  is	  
conCnued	  high-‐level	  research	  funding?	  



Walensky	  RW,	  et	  al.	  N	  Engl	  J	  Med	  2013.	  



What	  does	  it	  mean	  if	  	  
something	  is	  “cost	  effecCve”?	  

•  Think	  of	  it	  as	  “good	  value	  for	  money	  spent”	  
•  It	  does	  NOT	  mean	  that	  money	  is	  saved	  –	  very	  
few	  intervenCons	  are	  cost-‐saving	  
– One	  notable	  cost-‐saving	  example:	  childhood	  
immunizaCons	  

•  The	  key	  metric	  is	  how	  much	  is	  spent	  for	  a	  
health	  benefit	  –	  oten	  expressed	  as	  “dollars/
year	  of	  life	  saved”	  or	  “dollars/case	  prevented”	  



Cost-‐effecCveness	  of	  Early	  ART	  

•  CollaboraCon	  between	  CEPAC	  group	  and	  
HPTN	  052	  study	  team	  

•  Comparison	  of	  early	  vs	  delayed	  ART	  for	  
serodiscordant	  couples	  in	  South	  Africa	  and	  
India	  

•  Data	  from	  052	  used	  to	  populate	  model	  
•  Both	  clinical	  and	  transmission	  outcomes	  
considered	  

Walensky	  RW,	  et	  al.	  N	  Engl	  J	  Med	  2013.	  



Cost-‐effecCveness	  of	  Early	  ART:	  
Results	  

•  Early	  ART	  prolonged	  survival	  and	  prevented	  transmissions	  
•  In	  the	  first	  5	  years,	  it	  was	  cost-‐saving	  in	  South	  Africa;	  it	  was	  highly	  

cost-‐effecCve	  over	  the	  lifeCme	  of	  the	  paCent	  in	  both	  countries	  
•  Results	  stable	  through	  numerous	  sensiCvity	  analyses	  



CEA	  of	  Early	  ART:	  Policy	  ImplicaCons	  

•  Early	  treatment	  of	  HIV	  in	  
South	  Africa	  will	  iniCally	  
save	  money	  
–  Savings	  from	  prevenCon	  of	  
HIV-‐related	  complicaCons	  
and	  reduced	  transmissions	  

•  In	  both	  countries,	  it	  is	  
highly	  cost-‐effecCve	  

•  For	  policy-‐makers,	  this	  
should	  be	  a	  fastball	  down	  
the	  middle	  of	  the	  plate	  

Walensky	  RW,	  et	  al.	  N	  Engl	  J	  Med	  2013.	  



Lesko C R et al. Clin Infect Dis. 2013;57:1027-1037 

Mean	  CD4	  at	  PresentaCon	  –	  A	  Figure	  
with	  a	  Depressingly	  Flat	  Slope	  



•  Quiz:	  	  Prior	  to	  this	  version,	  when	  were	  these	  guidelines	  
previously	  updated?	  
A.  2005	  
B.  2007	  
C.  2009	  
D.  2011	  

Kuhar	  DT,	  et	  al.	  Inf	  Cont	  Hosp	  Epi	  2013.	  



Revised	  Guidelines	  for	  	  
OccupaConal	  PEP	  

•  First	  choice:	  TDF/FTC,	  raltegravir	  x	  28	  days	  
– Numerous	  alternaCves,	  including	  TDF/FTC/EVG/COBI	  

•  No	  two-‐drug	  opCons	  for	  low-‐risk	  exposures	  
•  No	  need	  to	  r/o	  window	  period	  in	  source	  paCent	  
•  “Expert	  consultaCon”	  recommended	  for	  complex	  
cases	  

•  Follow-‐up	  shortened	  to	  4	  months	  if	  4th	  
generaCon	  Ag/Ab	  combinaCon	  test	  is	  used	  
– NY	  State	  Guidelines:	  	  only	  3	  months	  needed	  

Kuhar	  DT,	  et	  al.	  Inf	  Cont	  Hosp	  Epi	  2013;	  www.hivguidelines.org	  



Treatment	  



A	  Slide	  of	  Historical	  Interest	  

Convergence of First-Line Regimens:  
Alabama 
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In 2007, 95% started either TDF/FTC/EFV (85%) or TDF/
FTC + ATV/r (10%). 

McKinnell J, et al. 48th ICAAC/46th IDSA; Washington, DC; October 25-28. Abst. H-1260 

Slide	  presented	  here	  October,	  2009.	  



What	  a	  Year	  for	  Integrase	  Inhibitors	  	  
(in	  parCcular	  dolutegravir)	  

•  The	  following	  studies	  
all	  presented	  and/or	  
published	  in	  past	  year	  
–  SPRING-‐2	  
–  SINGLE	  
–  FLAMINGO	  
–  SAILING	  

•  TDF/FTC/EVG/Cobi:	  
no	  new	  cases	  of	  renal	  
tubulopathy	  in	  long-‐
term	  f/u	  

www.thelancet.com   Published online January 8, 2013   http://dx.doi.org/10.1016/S0140-6736(12)61853-4 1

Articles

Once-daily dolutegravir versus raltegravir in 
antiretroviral-naive adults with HIV-1 infection: 48 week 
results from the randomised, double-blind, non-inferiority 
SPRING-2 study
Francois Raffi  , Anita Rachlis, Hans-Jürgen Stellbrink, W David Hardy, Carlo Torti, Chloe Orkin, Mark Bloch, Daniel Podzamczer, Vadim Pokrovsky, 
Federico Pulido, Steve Almond, David Margolis, Clare Brennan, Sherene Min, on behalf of the SPRING-2 study group

Summary
Background Dolutegravir (S/GSK1349572) is a once-daily HIV integrase inhibitor with potent antiviral activity and a 
favourable safety profi le. We compared dolutegravir with HIV integrase inhibitor raltegravir, as initial treatment for 
adults with HIV-1.

Methods SPRING-2 is a 96 week, phase 3, randomised, double-blind, active-controlled, non-inferiority study that 
began on Oct 19, 2010, at 100 sites in Canada, USA, Australia, and Europe. Treatment-naive adults (aged ≥18 years) 
with HIV-1 infection and HIV-1 RNA concentrations of 1000 copies per mL or greater were randomly assigned (1:1) via 
a computer-generated randomisation sequence to receive either dolutegravir (50 mg once daily) or raltegravir (400 mg 
twice daily). Study drugs were given with coformulated tenofovir/emtricitabine or abacavir/lamivudine. Randomisation 
was stratifi ed by screening HIV-1 RNA (≤100 000 copies per mL or >100 000 copies per mL) and nucleoside reverse 
transcriptase inhibitor backbone. Investigators were not masked to HIV-1 RNA results before randomisation. The 
primary endpoint was the proportion of participants with HIV-1 RNA less than 50 copies per mL at 48 weeks, with a 
10% non-inferiority margin. Main secondary endpoints were changes from baseline in CD4 cell counts, incidence and 
severity of adverse events, changes in laboratory parameters, and genotypic or phenotypic evidence of resistance. Our 
primary analysis was by intention to treat. This trial is registered with ClinicalTrials.gov, number NCT01227824.

Findings 411 patients were randomly allocated to receive dolutegravir and 411 to receive raltegravir and received at 
least one dose of study drug. At 48 weeks, 361 (88%) patients in the dolutegravir group achieved an HIV-1 RNA 
value of less than 50 copies per mL compared with 351 (85%) in the raltegravir group (adjusted diff erence 2·5%; 
95% CI –2·2 to 7·1). Adverse events were similar between treatment groups. The most common events were 
nausea (59 [14%] patients in the dolutegravir group vs 53 [13%] in the raltegravir group), headache (51 [12%] vs 
48 [12%]), nasopharyngitis (46 [11%] vs 48 [12%]), and diarrhoea (47 [11%] in each group). Few patients had drug-
related serious adverse events (three [<1%] vs fi ve [1%]), and few had adverse events leading to discontinuation 
(ten [2%] vs seven [2%] in each group). CD4 cell counts increased from baseline to week 48 in both treatment 
groups by a median of 230 cells per µL.  Rates of graded laboratory toxic eff ects were similar. We noted no evidence 
of treatment-emergent resistance in patients with virological failure on dolutegravir, whereas of the patients with 
virologic failure who received raltegravir, one (6%) had integrase treatment-emergent resistance and four (21%) had 
nucleoside reverse transcriptase inhibitors treatment-emergent resistance.

Interpretation The non-inferior effi  cacy and similar safety profi le of dolutegravir compared with raltegravir means 
that if approved, combination treatment with once-daily dolutegravir and fi xed-dose nucleoside reverse transcriptase 
inhibitors would be an eff ective new option for treatment of HIV-1 in treatment-naive patients.

Funding ViiV Healthcare.

Introduction
For almost two decades, HIV treatment guidelines 
have recommended use of two nucleoside reverse 
transcriptase inhibitors (NRTIs) plus a third anti-
retroviral drug for treatment-naive patients with HIV/
AIDS.1–4 Recommended drugs for use with NRTIs 
include non-nucleoside reverse transcriptase inhibitors 
(eg, efavirenz and rilpivirine), boosted protease 
inhibitors (eg, daru navir plus ritonavir and atazanavir 
plus ritonavir), and the latest addition to the HIV 

armamentarium, the integrase inhibitors (eg, ralte-
gravir). Integrase inhibitors are a promising new class 
of antiretroviral drug. The fi rst approved HIV integrase 
inhibitor raltegravir is eff ective and well tolerated, but 
requires twice-daily dosing.5,6 Elvitegravir, another HIV 
integrase inhibitor approved in the USA in August, 
2012,7 and under review in the European Union, must 
be taken with food and needs pharmacological boosting, 
which can lead to clinically important drug–drug 
interactions.8,9
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Dolutegravir	  vs	  Currently	  “Preferred”	  
Regimens	  in	  Treatment-‐Naive	  Pts	  

•  Randomized,	  noninferiority	  phase	  III	  studies	  
•  Primary	  endpoint:	  HIV-‐1	  RNA	  <	  50	  c/mL	  at	  Wk	  48	  

ART-‐naive	  pts	  
VL	  ≥	  1000	  c/mL	  

(N	  =	  822)	  

DTG	  50	  mg	  QD	  +	  2	  NRTIs*	  
(n	  =	  411)	  

RAL	  400	  mg	  BID	  +	  2	  NRTIs*	  
(n	  =	  411)	  

*InvesCgator-‐selected	  NRTI	  backbone:	  either	  TDF/FTC	  or	  ABC/3TC.	  	  

ART-‐naive	  pts	  
VL	  ≥	  1000	  c/mL	  
HLA-‐B*5701-‐neg	  
CrCL	  >	  50	  mL/min	  

(N	  =	  833)	  

DTG	  50	  mg	  QD	  +	  ABC/3TC	  QD	  
(n	  =	  414)	  

EFV/TDF/FTC	  QD	  	  
(n	  =	  419)	  

SPRING-‐2[1]	  
(placebo	  controlled)	  

SINGLE[2]	  
(placebo	  controlled)	  

DTG	  50	  mg	  QD	  +	  2	  NRTIs*	  
(n	  =	  242)	  

DRV/RTV	  800/100	  mg	  QD	  +	  2	  NRTIs*	  
(n	  =	  242)	  

ART-‐naive	  pts	  
VL	  ≥	  1000	  c/mL	  

(N	  =	  484)	  

FLAMINGO[3]	  

(open	  label)	  

1.	  Raffi	  F,	  et	  al.	  Lancet.	  2013;381:735-‐743.	  2.	  Walmsley	  S,	  et	  al.	  N	  Engl	  J	  Med	  2013;	  	  
3.	  Feinberg	  J,	  et	  al.	  ICAAC	  2013.	  Abstract	  H1464a.	  	  



§  DTG	  noninferior	  to	  RAL	  at	  both	  
Wk	  48	  primary	  endpoint[1]	  and	  
Wk	  96[2]	  

§  Treatment-‐related	  study	  d/c:	  	  
2%	  in	  each	  arm	  at	  Wk	  96	  

§  VF	  at	  Wk	  96[2]:	  5%	  (22/411)	  in	  DTG	  
arm	  and	  7%	  (29/411)	  in	  	  
RAL	  arm	  

§  CD4+	  cell	  count	  increase	  at	  	  
Wk	  96	  similar:	  
–  +276	  cells/mm3	  (DTG)	  vs	  

+264	  cells/mm3	  (RAL)	  

•  No	  DTG	  resistance	  H
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SINGLE:	  DTG	  +	  ABC/3TC	  vs	  EFV/TDF/FTC	  

•  DTG	  superior	  to	  EFV	  at	  Wk	  48	  
•  Treatment-‐related	  study	  d/c:	  	  

2%	  in	  DTG	  vs	  10%	  in	  EFV	  arm	  	  
•  VF	  at	  Wk	  48:	  4%	  (18/414)	  in	  DTG	  

arm	  and	  4%	  (17/419)	  in	  EFV	  arm	  	  
•  CD4+	  cell	  count	  increase	  at	  	  

Wk	  48	  greater	  with	  DTG:	  	  
–  +267	  cells/mm3	  (DTG)	  vs	  	  
–  +208	  cells/mm3	  (EFV)	  	  

(P	  <	  .001)	  

•  No	  DTG	  resistance	  
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FLAMINGO:	  DTG	  vs	  DRV/RTV	  
•  DTG	  superior	  to	  DRV/RTV	  at	  

Wk	  48	  primary	  efficacy	  
endpoint	  	  
–  Treatment-‐related	  study	  d/c:	  	  

2%	  in	  DTG	  arm	  vs	  4%	  in	  DRV/
RTV	  arm	  	  

•  VF	  at	  Wk	  48:	  <	  1%	  (n	  =	  2)	  in	  
each	  arm	  

•  CD4+	  cell	  count	  increase	  at	  Wk	  
48	  similar:	  	  
–  +210	  cells/mm³	  in	  each	  arm	  
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Feinberg	  J,	  et	  al.	  ICAAC	  2013.	  Abstract	  H1464a.	  
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AcCvity	  of	  Integrase-‐based	  Therapies	  
Maintained	  at	  High	  HIV	  RNA	  

1.	  Lennox	  J,	  et	  al.	  Lancet.	  2009;374:796-‐806.	  2.	  Sax	  PE,	  et	  al.	  Lancet.	  2012;379:2439-‐2448.	  3.	  De	  Jesus	  E,	  et	  al.	  Lancet.	  
2012;379:2429-‐2438.	  4.	  Brinson	  C,	  et	  al.	  CROI	  2013.	  Abstract	  554.	  5.	  Feinberg	  J,	  et	  al.	  ICAAC	  2013.	  Abstract	  H1464a.	  
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DHHS	  2013:	  What	  to	  Start	  

•  Are	  integrase-‐based	  regimens	  now	  our	  best	  iniCal	  opCons?	  

DHHS	  Guidelines.	  February	  2013.	  DHHS	  RecommendaCon	  on	  INSTIs.	  October	  2013.	  	  

Preferred	  Regimens	   Alterna]ve	  Regimens	  

NNRTI	   §  EFV/TDF/FTC	   §  EFV	  +	  ABC/3TC	  
§  RPV/TDF/FTC	  or	  RPV	  +	  ABC/3TC	  

Boosted	  PI	   §  ATV/RTV	  +	  TDF/FTC	  	  
§  DRV/RTV	  +	  TDF/FTC	  	  

§  ATV/RTV	  +	  ABC/3TC	  
§  DRV/RTV	  +	  ABC/3TC	  
§  FPV/RTV	  +	  (TDF/FTC	  or	  ABC/3TC)	  
§  LPV/RTV	  +	  (TDF/FTC	  or	  ABC/3TC)	  

INSTI	  

§  RAL	  +	  TDF/FTC	  	  
§  EVG/COBI/TDF/FTC	  
§  DTG	  +	  ABC/3TC	  
§  DTG	  +	  TDF/FTC	  

§  RAL	  +	  ABC/3TC	  



Another	  Slide	  of	  Historical	  Interest	  
Many “3rd Drug” Potential Choices – 

Influence of Recent Data 

•  NNRTI 
–  Efavirenz 
–  Nevirapine  

•  Ritonavir-boosted PIs 
–  Atazanavir 
–  Darunavir 
–  Fosamprenavir 
–  Lopinavir 
–  Saquinavir 

•  Integrase inhibitor 
–  Raltegravir 

Compared in ACTG 
5257 – enrolling now! 

Slide	  presented	  here	  October,	  2009.	  



Efficacy	  of	  IniCal	  Therapy:	  The	  Flat	  Part	  
of	  an	  AsymptoCc	  FuncCon	  

•  Premise:	  Current	  
iniCal	  HIV	  therapy	  
cannot	  be	  improved	  
virologically	  

•  Novel	  treatments	  
must	  offer	  safety,	  
tolerability	  or	  
economic	  benefits	  –	  
or	  they	  must	  be	  
curaCve	  

•  The	  following	  studies	  
should	  be	  viewed	  in	  
this	  context	  



Tenofovir	  Alafenamide	  (TAF):	  	  
Pro-‐drug	  of	  Tenofovir	  

•  Achieves	  5x	  higher	  intracellular	  
concentraCons	  with	  90%	  lower	  plasma	  levels	  

•  PotenCal	  benefits	  
– Reduced	  renal	  and	  bone	  toxicity	  
– Much	  smaller	  dose	  allows	  smaller	  pill,	  novel	  
coformulaCons	  

– AcCvity	  vs	  some	  TDF-‐resistant	  strains	  
– Reduced	  cost	  of	  producCon	  

•  Phase	  III	  studies	  fully	  enrolled	  
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TAF vs TDF Phase II: Urine Tubular 
Protein Markers 
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HIP SPINE 

W48 Median Value of Bone Biomarkers as % of Baseline: E/C/F/TAF vs. STB 
 

Procollagen Type 1 N-terminal propeptide (P1NP):   109% vs 169% (p<0.001) 
C-terminal telopeptide (CTx):     119% vs. 178% (p<0.001) 

P. Sax, et al., ICAAC 2013; Paper H-1464d 

-0.62 

p<.001 

-2.39 

-1.00 

p<.001 

-3.37 

There were no fragility fractures in either arm 

No decrease in hip BMD: 32% E/C/F/TAF vs 7% STB (p<.001) 



TheoreCcally,	  Our	  Best	  Future	  Regimen	  

A	  single-‐tablet	  formulaCon	  of	  TAF	  +	  
emtricitabine	  +	  dolutegravir	  



Dual	  therapy	  with	  Lopinavir/	  Ritonavir	  (LPV/r)	  and	  Lamivudine	  
(3TC)	  is	  non-‐inferior	  to	  standard	  triple	  drug	  therapy	  in	  Naïve	  HIV-‐1	  

infected	  subjects	  :	  48-‐week	  results	  of	  the	  GARDEL	  Study.	  
ClinicalTrials.gov	  :	  #	  NCT01237444	  

	  
Pedro	  Cahn	  on	  behalf	  of	  the	  GARDEL	  study	  group	  

	  



GARDEL:	  Background	  

•  Virologic	  suppression	  no	  longer	  a	  challenge	  with	  
current	  regimens	  

•  Can	  it	  be	  done	  with	  safer,	  less	  costly	  iniCal	  
treatment?	  

•  Can	  it	  be	  done	  with	  fewer	  than	  three	  acCve	  
drugs?	  

•  GARDEL	  tested	  a	  two-‐acCve	  drug	  regimen	  (3TC	  +	  
LPV/r,	  dual	  therapy,	  DT)	  vs	  a	  three-‐acCve	  drug	  
regimen	  (2NRTIs	  +	  LPV/r,	  triple	  therapy,	  TT)	  



Phase	  III,	  randomized,	  internaConal	  ,	  controlled,	  open-‐label	  study	  	  
•  Study	  included	  adult	  paCents	  	  from	  ArgenCna,	  Chile,	  Mexico,	  Peru,	  Spain,	  US.	  

DT:	  
LPV/r	  	  400/100mg	  	  BID	  
	  +	  3TC	  150	  mg	  	  BID	  

(n=217)	  

TT:	  
LPV/r	  	  400/100mg	  	  BID	  
+	  3TC	  or	  FTC	  	  and	  	  a	  	  

third	  inves]gator-‐selected	  NRTI	  in	  	  
fixed-‐dose	  combina]on	  

	  (n=209)	  

ARV-‐	  naive	  paCents,	  	  
	  ≥18	  years	  
HIV-‐1	  RNA	  	  

>1000	  copies/ml	  
No	  IAS-‐USA	  defined	  NRTI	  

or	  PI	  resistance	  at	  
screening*	  
(N	  =	  426)	  	  

StraBfied	  by	  screening	  	  
	  HIV-‐1	  RNA	  	  

(≤	  or	  >	  100,000	  copies/mL)	  

Wk	  48	  	  
primary	  endpoint	  

*Defined	  as	  >	  1	  major	  or	  >	  2	  minor	  LPV/r	  muta]ons)	  	  
LPV	  	  major	  muta]ons	  include	  the	  following	  muta]ons:	  	  V32I;	  I47V/A;	  L76V;	  V82A/F/T/S	  	  

Wk	  24	  	  
interim	  analysis	  

Study	  Design	  



88.3%	  

83.7%	  

0%	  

10%	  

20%	  

30%	  

40%	  

50%	  

60%	  

70%	  

80%	  

90%	  

100%	  

BSL	   W4	   W8	   W12	   W24	   W36	   W48	  

DT	   TT	  
(p=	  0.171,	  difference	  +4.6%	  	  
[CI95%:-‐2.2%	  to	  +11.8%])	  

GARDEL:	  	  Double	  Therapy	  	  
Non-‐Inferior	  to	  Triple	  



GARDEL	  Study:	  Conclusions	  

•  Dual	  therapy	  with	  3TC	  +	  LPV/r	  non-‐inferior	  to	  
2NRTIs	  +	  LPV/r	  
– No	  decreased	  efficacy	  at	  high	  HIV	  RNA	  
–  Tended	  to	  be	  be�er	  tolerated	  

•  QuesCons	  
– Why	  did	  this	  work	  but	  RAL	  and	  MVC	  +	  PI	  regimens	  
have	  not?	  “Magic”	  of	  3TC/FTC?	  

– Would	  it	  work	  with	  QD	  3TC?	  	  QD	  ATV/r	  or	  DRV/r?	  
–  ImplicaCons	  for	  current	  iniCal	  therapy?	  	  	  
–  ImplicaCons	  for	  maintenance	  therapy?	  



QuesCon	  

•  I	  have	  been	  asked	  at	  least	  once	  by	  a	  payor	  to	  
split	  up	  a	  coformulated	  HIV	  treatment.	  

1.  True	  
2.  False	  



•  MathemaCcal	  simulaCon	  of	  HIV	  disease	  
•  Branded	  TDF/FTC/EFV	  compared	  to	  separate	  
TDF,	  3TC,	  EFV	  
– Annual	  cost:	  	  $15300	  vs	  $9200	  
– Slight	  reducCon	  in	  efficacy	  of	  generics	  projected	  
due	  to	  separate	  pills,	  FTC	  vs	  3TC	  

– All	  assumpCons	  varied	  widely	  in	  sensiCvity	  
analyses	  

Walensky	  RW,	  et	  al.	  	  Annals	  Int	  Med	  2013.	  



Projected	  Clinical	  and	  Economic	  Outcomes	  
of	  Generic	  vs	  Branded	  ART	  

Per-‐person	  lifeBme	  costs	  are	  on	  the	  x-‐axis,	  and	  life	  expectancy	  in	  QALYs	  is	  on	  the	  y-‐axis.	  The	  
doXed-‐and-‐dashed	  line	  indicates	  the	  anBcipated	  incremental	  cost-‐effecBveness	  raBo	  of	  
branded	  ART	  compared	  with	  no	  ART	  in	  the	  absence	  of	  a	  generic	  alternaBve	  

Walensky	  RW,	  et	  al.	  	  Annals	  Int	  Med	  2013.	  
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Percentage	  with	  VL≥50	  copies/ml	  and	  95%	  CI	  	  at	  12	  weeks	  intervals	  	  
before	  and	  aner	  the	  switch	  from	  	  STR	  to	  MTR	  

Change	  from	  Single	  Tablet	  to	  MulCple	  Tablets	  	  
Ater	  Virologic	  Suppression	  

509	  pa]ents	  in	  Denmark	  on	  TDF/FTC/EFV;	  478	  (94%)	  switched	  to	  TDF	  +	  3TC	  +	  EFV	  	  
	  
Eligibility	  	  
•  STR	  	  -‐	  first	  cART	  regimen	  in	  215	  (42%)	  
•  On	  TDF/FTC/EFV	  ≥	  1	  year	  prior	  to	  the	  change	  to	  mulCple	  tablets	  
•  No	  known	  compliance	  problems	  

Engsig F, et al. 20th CROI; Atlanta, GA; March  3-6, 2013. Abst. 579. 

Number	  a	  risk:	   Weeks	  before	  and	  aner	  the	  switch	  to	  MTR	  
507	   508	   509	   504	   498	   486	   470	  

Switched	  to	  mul]ple	  tablets	  

P=ns	  for	  
change	  in	  

%VF	  from	  wk	  
0-‐48	  



A	  Proposed	  Randomized	  	  
Clinical	  Trial	  That	  Will	  Never	  Happen	  

Study	  endpoints:	  Virologic	  suppression,	  
adherence	  (complete	  and	  parCal),	  health	  
care	  uClizaCon,	  paCent	  saCsfacCon,	  and	  
overall	  costs.	  

Treatment-‐
naïve,	  any	  
CD4	  cell	  count	  

Single-‐pill	  branded	  
treatment	  of	  choice	  

MulCple-‐pill	  generic	  
treatment	  +	  $	  saved	  
given	  to	  parCcipant	  at	  
each	  visit.	  
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Key	  ObjecCves	  

•  EsCmate	  the	  incidence	  of	  suicidality	  and	  	  
	  
•  Compare	  Cme	  to	  suicidality	  in	  treatment	  naïve	  HIV	  
infected	  adults	  who	  were	  randomly	  assigned	  an	  EFV-‐
containing	  or	  EFV-‐free	  regimen	  	  

•  Evaluate	  associaCons	  	  between	  baseline	  paCent	  
characterisCcs	  and	  Cme	  to	  suicidality	  



Study	   Enrollment	  
Period	  

Efavirenz-‐containing	  
Regimens	  (n=3241)	  

Efavirenz-‐	  
free	  	  

Regimens	  (n=2091)	  

Median	  Follow-‐up	  
Weeks	  	  

	  	  	  	  	  	  	  	  	  EFV	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  EFV	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  free	  

A5095	   2001-‐2002	  
EFV+	  ZDV/3TC/ABC	  	  

EFV+	  ZDV/3TC	  

ZDV/3TC/ABC	   145	  (48*)	   144	  (48*)	  

A5142	   2003-‐2004	  
EFV	  +	  3TC	  +	  NRTI	  

EFV	  +	  LPV/r	  

LPV/r	  	  +	  3TC	  +	  NRTI	  
112	   112	  

A5175	   2005-‐2007	  
EFV	  +	  3TC/ZDV	  

EFV	  +	  FTC/TDF	  

ATV	  	  +	  ddI-‐EC	  +	  FTC	   184	  (87*)	   184	  (87*)	  

A5202	   2005-‐2007	  
EFV	  +	  FTC/TDF	  

EFV	  +	  3TC/ABC	  

ATV/r	  	  +	  FTC/TDF	  

ATV/r	  	  +	  3TC/ABC	  

137	   138	  

*Prior	  to	  release	  of	  DSMB	  recommendaCons	  	  

Included	  ARV-‐naïve	  Studies	  	  



Baseline	  CharacterisCcs	  
Characteris]c	   Efavirenz	  

	  (n=3241)	  
Efavirenz-‐free	  

(n=2091)	  

United	  States	  (US)	  
MulCnaConal	  

72%	  
28%	  

78%	  
22%	  

Male	   73%	   74%	  

US	  Race/Ethnicity	  
White	  non-‐Hispanic	  
Black	  non-‐Hispanic	  

Hispanic	  

(n=2,324)	  
39%	  
36%	  
22%	  

(n=1,627)	  
39%	  
35%	  
22%	  

Age	  (years)	  ,	  median(IQR)	  	   36	  (30,	  43)	   37	  (30,	  43)	  

AIDS	  Event	  History	  (Yes)	   15%	   16%	  

InjecCon	  Drug	  History	  (Yes)	   8%	   7%	  

Psychiatric	  History	  or	  
PsychoacCve	  Rx	  (Yes)	  

31%	   33%	  

AnCdepressant	  Rx	  (Yes)	   10%	   10%	  

Balanced	  
within	  each	  

study	  



Time	  to	  Suicidality,	  primary	  analysis	  
5%	  

Hazard ratio (95% CI) 
2.28 (1.27 to 4.10), p=0.006 

47	  events/5817	  PY*	  	  	  
(8.08/	  1000	  PY)	  

15	  events/4099	  PY*	  	  	  
(3.66/1000	  PY)	  

As-‐treated	  HR	  	  	  	  
2.16	  (1.16-‐4.00)	  	  	  	  	  	  	  	  	  	  	  	  	  	  

*Person	  Years,	  	  
sum	  of	  at-‐risk	  	  
follow-‐up	  



Suicidality	  by	  study	  and	  region	  

Placebo	  
Blinded	  EFV	  

Open	  Label	  
EFV	  

*	  

*	  

*interaction	  test	  



Factors	  Associated	  with	  Suicidality	  	  

	  

•  MulCvariable	  (adjusted)	  Cox	  model,	  EFV,	  younger	  age,	  IDU	  history,	  and	  psychiatric	  history	  
associated	  with	  higher	  risk	  of	  suicidality	  

•  Also	  adjusted	  for:	  sex	  (p=0.3),	  CD4	  count	  category	  (p=0.11),	  and	  	  
	  AIDS	  event	  history	  (p=0.08)	  

Variable	   Hazard	  Ra]o	  (95%	  CI)	   P-‐value	  

Randomly	  assigned	  	  
efavirenz	  

2.15	  (1.20	  to	  3.87)	   0.01	  

Age	  category	  
	  	  	  	  	  	  <30	  
	  	  	  	  	  	  30-‐44	  
	  	  	  	  	  	  ≥	  45	  years	  

	  
2.82	  (1.25	  to	  6.34)	  	  
1.69	  (0.81	  to	  3.55)	  	  
1.00	  (reference)	  

0.04	  

InjecCon	  drug	  
history	  

2.18	  (1.11	  to	  4.30)	   0.02	  

Psychiatric	  History	  
or	  PsychoacCve	  Rx	  

3.90	  (2.23	  to	  6.82)	   <0.001	  



Time	  to	  death,	  ITT	  post-‐hoc	  analysis*	  

Causes:	  suicide,	  accident,	  	  
substance	  abuse,	  homicide,	  unknown	  

All	  other	  causes:	  e.g.	  infections,	  
cancer,	  organ	  failure	  

5%	  

*	  Death	  categories	  were	  pre-‐specified,	  analysis	  was	  post-‐hoc	  

5%	  



Strengths	   LimitaCons	  
•  PotenCal	  confounders	  

balanced	  by	  random	  
assignment	  of	  efavirenz	  

•  Large	  sample	  (n=5,332)	  
with	  median	  follow-‐up	  of	  
nearly	  	  3	  years	  

•  A5095	  EFV	  placebo-‐blinded	  

•  Consistent	  results	  across	  
ITT,	  as-‐treated,	  and	  
sensiCvity	  analyses	  

•  RetrospecCve	  study	  with	  no	  
standardized	  quesConnaire	  
regarding	  suicidality	  

•  PotenCal	  undisclosed	  or	  
underreported	  suicidality	  

•  3	  of	  4	  studies	  were	  	  
open-‐label	  
	  

•  Some	  EFV-‐free	  regimens	  no	  
longer	  recommended	  



Efavirenz	  and	  Suicidality	  
•  RandomizaCon	  to	  EFV	  conferred	  a	  2-‐fold	  increased	  risk	  
of	  suicidality	  
–  EsCmated	  NNH	  =	  217	  
–  Overall	  suicidality	  was	  uncommon;	  actual	  suicide	  a�empts	  
did	  not	  differ	  significantly	  

–  Deaths	  from	  violence/accidents/unexplained	  also	  
increased	  in	  EFV	  group	  

•  ImplicaCons	  
–  Should	  EFV	  be	  prescribed	  to	  paCents	  with	  psychiatric	  
histories?	  	  Should	  it	  be	  prescribed	  at	  all?	  

–  Should	  those	  on	  EFV	  with	  depression	  be	  switched?	  
– What	  impact	  will	  this	  have	  internaConally?	  



QuesCon	  

•  I	  have	  had	  completely	  stable	  paCents	  with	  no	  
side	  effects	  on	  ART	  ask	  about	  whether	  they	  
could	  undergo	  a	  bone	  marrow	  transplant	  for	  
HIV	  cure.	  

1.  True	  
2.  False	  



•  Baby	  born	  in	  Mississippi	  to	  HIV+	  mom	  not	  on	  ART	  
(HIV	  RNA	  2423)	  
–  Started	  on	  combinaCon	  therapy	  30	  hours	  ater	  birth	  
when	  HIV	  RNA	  20,000	  

–  ConCnued	  suppressive	  Rx	  for	  18	  months,	  then	  
stopped	  

•  Low-‐level	  HIV	  RNA	  detected	  at	  24	  but	  not	  26	  
months;	  no	  HIV	  DNA	  in	  resCng	  CD4	  cells	  

Persaud	  D,	  et	  al.	  N	  Engl	  J	  Med	  2013.	  



ReducCon	  in	  Viral	  Reservoir	  ater	  
Allogeneic	  Stem	  Cell	  Transplant	  	  

Henrich	  T,	  et	  al.	  7th	  IAS	  Conference.	  Kuala	  Lumpur,	  2013.	  Abstract	  WeLBA05.	  
HSCT:	  hematopoie]c	  stem	  cell	  transplanta]on.	  

Pa]ent	  A:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  PBMC	  DNA	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  CD4	  Count	  
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Pa]ent	  B:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  PBMC	  DNA	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  CD4	  Count	  
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IniCal	  Results	  Ater	  Treatment	  InterrupCon	  

Henrich	  T,	  et	  al.	  7th	  IAS	  Conference.	  Kuala	  Lumpur,	  2013.	  Abstract	  WeLBA05.	  

AddiConal/Ongoing	  Results 

PaCent	  A PaCent	  B 
Post-‐HSCT	  
	  	  Highly	  sensiCve	  
	  	  PCR-‐based	  
	  	  chimerism 

Host	  cells:	  
0.00041%	  to	  
0.00081%	  of	  

PBMCs	   

Host	  cells:	  
0.00035%	  to	  
0.00096%of	  
PBMCs	   

Immune	  response	  
	  	  HIV-‐specific	  
	  	  	  	  (INF-‐γ	  ELISpot)	  
	  Other	   

	  
None	  
	  

None 

	  
None	  
	  

CMV/EBV/	  
Influenza 

ART	  stopped	  
	  	  	  HIV	  plasma	  RNA	  
	  	  	  PBMC	  DNA	  
	  	  	  SCA	  
	  	  	  Proviral	  DNA 

7	  weeks	  
Not	  detectable	  
Not	  detectable	  

-‐-‐	  
-‐-‐ 

15	  weeks	  
Not	  detectable	  
Not	  detectable	  
Not	  detectable	  
Not	  detectable 



•  Virologic	  rebound	  detected	  in	  both	  paCents	  
•  Have	  resumed	  ART	  and	  achieved	  virologic	  
suppression	  

•  Full	  details	  of	  cases	  not	  yet	  in	  public	  domain	  

Boston	  Globe,	  Dec	  6	  2013	  



Almost	  Made	  It	  
•  SECOND-‐LINE	  Study:	  	  LPV/r	  plus	  NRTIs	  or	  
RAL	  are	  similar.	  Lancet	  2013.	  

•  SAILING:	  	  DTG	  superior	  to	  RAL	  in	  
treatment-‐experienced.	  	  Cahn	  P,	  Lancet	  
2013.	  

•  CD4	  monitoring	  of	  li�le	  uClity	  in	  stable	  
paCents.	  Gale	  HD,	  Clin	  Infect	  Dis	  2013.	  

•  Sofosbuvir	  +	  ledipasvir	  cures	  90%+	  
genotype	  1	  HCV.	  	  Lawetz	  E,	  Lancet	  2013.	  

•  Clindamycin	  and	  TMP-‐SMX	  are	  similar	  for	  
outpaCent	  SSTIs.	  	  Miller	  L,	  IDSA	  2013.	  



Top	  Studies:	  Conclusions	  

•  HIV	  remains	  a	  very	  acCve	  area	  of	  
clinical	  research	  

•  PrevenCon	  and	  treatment	  arenas	  
both	  amenable	  to	  significant	  
progress	  

•  Have	  an	  interesCng	  study?	  	  
Please	  submit	  to	  the	  new	  IDSA	  
journal,	  Open	  Forum	  InfecBous	  
Diseases,	  accepCng	  papers	  now!	  



Thank	  you,	  Raphy	  L	  and	  Judy	  C	  	  
(one	  image	  for	  both	  of	  you)!	  


