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Faculty and Planning Committee Disclosures 
None 

ÅUsing rilpivirine and cabotegravir in an induction-maintenance 
strategy 

ÅDescribing novel antiretroviral agents in advanced clinical 
development 
 

Off-Label Disclosure  
The following off-label/investigational uses will be discussed in 
this presentation: 



Learning Objectives 
Upon completion of this presentation, learners 
should be better able to: 

 ÅDiscuss new combinations approved for the 
treatment of HIV  

ÅDescribe new HIV medications in advanced clinical 
development and their potential utility in HIV 
treatment 



Outline 

ÅNew combinations approved in 2014-2015 
(dolutegravir SPC and cobicistat-based) 

ÅTenofovir alfenamide fumarate (TAF) 

ÅLong-acting ART agents 

ÅNew ARVs in development 

 



Case 1 

Å46 yo man newly diagnosed with HIV (CD4 190 
cells/mm3, viral load 128,695 copies/ml) presents to 
care and initiation of therapy. Has poorly controlled 
hypertension, mild renal insufficiency (GFR 60), 
marginally housed, depression 

ÅRequests:   

ÅEasy regimen ς άƻƴƭȅ ƻƴŜ ǇƛƭƭΣ ƻƪŀȅΚέ 

ÅNo food restrictions ς άL Ŝŀǘ ǿƘŜƴ L Ŏŀƴέ 

ÅNo sleep problems ς άL ƘŀǾŜ ǘǊƻǳōƭŜ ŜƴƻǳƎƘ ƛƴ ǘƘŜ 
ǎƘŜƭǘŜǊέ 



What would you start him on? 

A. Elvitegravir/cobicistat/tenofovir/emtricitabine 

B. Efavirenz/tenofovir/emtrictabine 

C. Rilpivirine/tenofovir/emtrictabine 

D. Darunavir/cobicistat/tenofovir/emtricitabine 

E. check HLA B5701, if negative, start on 
dolutegravir/abacavir/lamivudine 

F. Something else 

 

 



Major dolutegravir trials 
Study  Patient population  Main outcome  

SINGLE 1 Treatment naïve  (ABC/3TC + DTG 

vs TDF/FTC/EFV)  

DTG regimen superior to EFV, driven mainly 

by more discontinuations with EFV  

SPRING-2 2,3 Treatment-naïve (TDF/FTC or 

ABC/3TC with either DTG or RAL)  

DTG regimen non-inferior to RAL-based 

regimens  

FLAMINGO 4 Treatment naïve (TDF/FTC or 

ABC/3TC with either DTG or 

DRV/r)  

DTG regimen superior to DRV/r, driven 

mainly by more discontinuations with DRV/r 

and more virologic response with DTG in 

viral loads >100,000 copies/mL group  

SAILING5  ART-experienced, INSTI-naïve 

patients with at least 2-class 

resistance: DTG vs RAL with OBR  

DTG regimen superior to RAL, driven by 

more discontinuations, virologic failures and 

treatment-emergent resistance with RAL  

VIKING-3 7-9 

(50mg po bid) 

Patients with resistance to 2 or 

more ART classes, including INSTI.  

DTG vs optimized  

DTG regimen superior to optimized regimen 

with failures most prominent (76%) in 

patients with the Q148H/R +2 other 

mutations   
1Walmsley S. NEJM 2013; 2Raffi  F. Lancet 2013; 3Raffi F. Lancet ID 2013; 4Clotet B. Lancet 2014; 5Cahn P. 
Lancet 2013; 7Eron J.J. JID 2013; 8Nichols G. CID 2014; 9Castagna A. JID 2014 



ABC/3TC/DOLUTEGRAVIR (Triumeq® approved 8/22/14) 

 
PROS CONS 

Well–tolerated 

No food restrictions 

ABC/3TC backbone can be used in mild 

renal insufficiency (GFR >50 ml/min) 

Pregnancy class B 

Retains activity against some RAL, EVG-

resistant viruses 

 

Inhibits creatinine secretion (mean rise Cr 

0.11mg/dL) 

Abacavir needs HLA-B5701 testing 

Separate from Mg, Al, Fe, Ca-containing 

antacids by 2 hours; can take Ca and Fe with 

dolutegravir if with meal1 

increase dose with concomitant rifampin, 

efavirenz, carbamazepine; don't give with 

etravirine unless PIs present; no dose 

adjustments with rilpivirine; DTG increases 

metformin levels (mean ratio AUC 1.8)2 so 

may need dose-reduction 

 

 
1Song I. J. Clinical Pharmacology 2015; 2Zong J. Int AIDS Soc. 2014 



What is the latest cobicistat-based 
fixed dose combination to be 

approved? 

A. Elvitegravir/cobicistat/tenofovir/emtricitabine 

B. Atazanavir/cobicistat 

C. Darunavir/cobicistat 

D. Elvitegravir/cobicistat/TAF/emtricitabine 

 

 



New cobicistat approvals 2014, 2015 
ÅCobicistat (Tybost) 150 mg daily ς Sept 25, 2014 

ïFor use with ATV or DRV 

 

ÅAtazanavir 300 mg/COBI 150 mg daily (Evotaz) ς    Jan 29, 
2015  

ïEvoTAZ is like ATAZanavir 

ïEfficacy tested in trial comparing ATV/COBI to ATV/r 

 

ÅDarunavir 800 mg/COBI 150 mg daily (Prezcobix) ς Jan 25, 
2015 

ïPREZcobix is like PREZista 

ïEfficacy based on studies of DRV/r 

 



ATV/COBI – PK Bioequivalence 
Å Bioequivalence in setting of a light 

meal of Evotaz (ATV/COBI) FDC vs. 
ATV + COBI (separate) 

 

 

Sevinsky Antivir Ther 2014; Gallant J. JID 2013 

(package insert, Evotaz);  

Å Bioequivalence of ATV/COBI 
versus ATV/RTV 

 

 



 

ATV + COBI Phase III - Efficacy 





Gallant J. JID 2013; 208:32-9 



Gallant J. JID 2013; 208:32-9 

Nephrolithiasis (FDA label) 
Å8 patients on ATV/COBI (median time to onset = 24 wks) 
Å0 patients on ATV/r 

 



ICAAC 2014 



DRV/ COBI – PK Bioequivalence 

Kakuda Antivir Ther 2014 

Fed 

Fasted 

Bioequivalence if 95% CI 

of least square means 

within limits of 80-125% 



DRV + COBI vs DRV + RTV – PK (N = 36 healthy 
volunteers) 

Kakuda J Clin Pharm 2014. 

Cmax and AUC24h within limits of bioequivalence.  
Cmin and Co were lower for the COBI arms vs. RTV (not required in FDA approval) 



DRV/COBI – Phase IIIb - Efficacy 

ÅOpen-label, single arm trial, 48 wk (N = 313) 

ïDRV 800 mg + COBI 150 mg daily 

ï2 investigator selected NRTIs (99% on TDF) 

Å Treatment-naïve (295) or experienced (18) 

Å No DRV RAMs (V11I, V32I, L33F, I47V, I50V, I54M, I54L, T74P, L76V, 
I84V, L89V); 2 pts with M184V and 6 with M184I at baseline 

Å No prior use of DRV 

Å VL >=1000 c/ml, GFR >80 

Å Primary endpoint: grade 3 or 4 AEs (not virologic outcomes) 

Tashima AIDS Res Ther 2014 



81% HIV-1 RNA <50 at 48 weeks  
(87.4% response in ARTEMIS 
Orkin C. HIV Med 2013) 

Tashima AIDS Res Ther 2014 



Pros/Cons of COBI FDC vs. RTV 
Pros 

ÅPill burden (FDC) 

ÅExpected TAF/FTC/DRV/c 

 

Cons 

ÅLimited efficacy data, esp 
for DRV 

ÅCmin, Ctrough lower in 
DRV/Cobi 

ÅSlight increase in Cr ς 
increase monitoring if used 
with TDF  

ÅMainly studied in pts with 
GFR >70-80 (not 
recommended for <70) 

ÅUse only in pts without DRV 
mutations (so daily DRV) 

 
 
Other considerations:  
No major difference in  

GI AEs 
Lipids 
Hyperbilirubinemia 
Drug interactions 

 
 

Expert opinion 



TENOFOVIR  ALAFENAMIDE (TAF) 

LYMPHOID CELL PLASMA 

TFV-MP 

TFV-DP 

GUT 

TFV 

TFV  
TAF 

TDF TFV 

O, 

X 

TFV 

ÅTFV prodrug 
ÅUp to 4x higher intracellular concentration in lymphoid cells 
ÅRelative to TDF 300 mg, tenofovir alafenamide (TAF) 25 mg has 90% 

lower circulating plasma TFV, while maintaining high antiviral 
activity intracellularly 

ÅPhase II study (Sax P JAIDS 2014) found TAF was associated with 
reduced renal and bone effects 

Image from Wohl D, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 113LB. 



Phase 3 Trials Find TAF Non-inferior to TDF 
Studies 104 and 111: Week 48 Combined Analysis 

Å E/C/F/TAF was non-inferior to E/C/F/TDF at Week 48 in each study 
ï 93% E/C/F/TAF vs 92% E/C/F/TDF (Study 104) 
ï 92% E/C/F/TAF vs 89% E/C/F/TDF (Study 111) 
ï No differences in outcome when stratified by CD4 and VL  

 

Favors E/C/F/TAF 
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Wohl D, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 113LB. 



Studies 104 and 111: Week 48 Combined Analysis  

E/C/F/TAF  

n=866 

E/C/F/TDF  

n=867 

Patients analyzed for resistance*, n (%) 16 (1.8) 19 (2.2) 

Primary Genotypic 

Resistance 

Any, n (%) 7 (0.8) 5 (0.6) 

Study 104, n 3 3 

Study 111, n 4 2 

NRTI Resistance, n  

Any  7 5 

M184V/I 6 3 

M184V/I + K65R 1 2 

INSTI Resistance, n  

Any  5 3 

T66A 1 0 

E92Q 2 1 

Q148R 0 1 

Q148R + T66I/A 1 0 

Q148R + E92Q 0 1 

N155H 1 0 

24 

*With 2 consecutive HIV-1 RNA Ó50 c/mL after first achieving <50 c/mL and the second Ó400 c/mL; 

or had Ó400 c/mL at Week 48 or last study visit.  

Genotypic Resistance <1% In Both Arms  

Wohl D, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 113LB. 



TAF: Smaller Decreases in eGFR (?clinical 

significance)  

n (%) 
E/C/F/TAF  

n=866 

E/C/F/TDF  

n=867 

Events 

Renal adverse events leading to discontinuation 0 4 (0.5)* 

Tubulopathy/Fanconi syndrome 0 0 
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E/C/F/TDF
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-6.6 

p <0.001 

-11.2 

Renal failure (2), decreased GFR (1), nephropathy (1).  

Sax P, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 143LB. 



TAF: Less alteration in tubular function 

(?clinical significance) 
Studies 104 and 111: Week 48 Combined Analysis  
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Protein  

(UPCR)  

Albumin 

(UACR)  

Retinol Binding 

Protein  

Beta2- 

microglobulin  

E/C/F/TAF 

E/C/F/TDF 

p <0.001 
for all 

Urine [protein]:Creatinine Ratio  

Baseline 
44 

mg/g 

44 

mg/g 

5 

mg/g 

5 

mg/g 

64 

ɛg/g  

67 

ɛg/g  

101 

ɛg/g  

103 

ɛg/g  

76 133 168 

57 

Sax P, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 143LB. 



TAF vs. TDF: Spine and Hip BMD (?Clinical 

significance)  

E/C/F/TAF,  n 845 

E/C/F/TDF,  n 850 
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Sax P, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 143LB. 



TAF: Greater Increases in Fasting Lipids 

28 

Total Cholesterol LDL HDL Triglycerides TC:HDL Ratio 
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Patients initiating lipid-modifying medications: 3.6% E/C/F/TAF vs 2.9% E/C/F/TDF (p=0.42) 

    p <0.001           p <0.001         p <0.001           p=0.027                         p=0.84 
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E/C/F/TAF 
Baseline 
Week 48 

E/C/F/TDF 
Baseline 
Week 48 

Sax P, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 143LB. 
 



Switch to E/C/F/TAF in Mild-Moderate Renal Disease  

(eGFR 30-69 mL/min) 

Pozniak A, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 795. 

N=222 

First study of this SPC without dose adjustment in pts with eGFR between 30-69 mL/min 
Å Switching to E/C/F/TAF was associated with no change in actual GFR, reductions in 

proteinuria and markers of proximal renal tubular function, and improvements in hip and 
spine bone mineral density 

Å 48-week data support using E/C/F/TAF therapy in pts with mild to moderate renal 
impairment 



Are you convinced that the bone and 
renal safety profile data for TAF vs 
TDF is clinically meaningful? 

A. Yes, I want to switch my patients 

B. Not convinced 

C. I await real-world data 

 

 



Whatõs in the Pipeline?   

New Classes 



CBV and RPV LA Nanosuspensions 

Å Drug nanocrystal suspended in liquid = nanosuspension 

Å Nanomilled to increase surface area and drug dissolution rate  

Å Allows ~100% drug loading vs. matrix approaches for lower injection 
volumes 
  

R H. Müller, et al. European Journal of Pharmaceutics and Biopharmaceutics 78 (2011): 1-9; Havlir, 
Gandhi.  Current Opinions in HIV 2015 

32 

CBV + RPV 

being studied  

as q mo IM ART (logistical 

challenges anticipated) 



LATTE: cabotegravir + rilpivirine as  
maintenance therapy  

ÅPhase IIb, randomized, multicenter, partially blind, dose-
ranging study comparing cabotegravir (CBT) plus RPV to EFV 
plus NRTIs 

Margolis D, et al. 22nd CROI, 2015, Abst. 554LB. 

Week 96 DL 72 48 24 20 16 

Oral Maintenance Phase 

HIV ART-Naïve 
HIV-1 RNA >1000 c/mL 
1:1:1:1 Randomization 

Stratified by VL  
and NRTI 

Oral Induction Phase 

CBT 10 mg + RPV 25 mg CBT 10 mg + 2 NRTIs 

CBT 30 mg + RPV 25 mg CBT 30 mg + 2 NRTIs 

CBT 60 mg + RPV 25 mg CBT 60 mg + 2 NRTIs 

EFV 600 mg + 2 NRTIs 



LATTE: Cabotegravir (GSK1265744) + RPV 

as Maintenance ART: Wk 96 Results 

Margolis D, et al. CROI 2015. Abstract 554LB.  
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Induction Phase Maintenance Phase 

CAB 10 mg (n = 60) 

CAB 30 mg (n = 60)* 

CAB 60 mg (n = 61) 

EFV 600 mg (n = 62) 

68% 
63% 

84% 

75% 

Wks 

2 NRTI + CAB or EFZ  CAB+ RPV vs. EFZ + 2NRTI   

Protocol Derived Virologic Failure:  

Å Induction phase: 3 in CAB arms and  4 in EFZ, no resistance 

Å Maintenance phase: 3 in CAB arms and 2 in EFV arm 

 -Failures in CAB were in 10mg arm, 1 with NRTI resistance and 1 with INSTI and NNRTI resistance 



LATTE Study: Results and Conclusions 

ÅComparable virologic suppression wk 96 in CBT and 
EFV arms 

ÅNo clear toxicity signal in CBT/RPV arms 

Å3 pts in low dose CBT arm developed drug resistance 
mutations, one pt developed Q148R + E138K 
mutation 

ÅCurrently being studied as maintenance rx as 
nanoformulation combination (RPV + CBV) 

 
Margolis D, et al. 22nd CROI, 2015, Abst. 554LB. 





5 mg  

n=8 

10 mg  
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Placebo 

n=12 

Hwang C, et al. 22nd CROI; Seattle, WA; 

February 23-26, 2015. Abst. 114KLB. 

2nd Gen Maturation  Inhibitor : BMS-955176 
Phase IIa Proof of Concept Study 

Take Home Points:  

Å Inhibits last protease cleavage event (between capsid protein p24 and spacer peptide 1 in 

Gag), resulting in the release of immature non-infectious virions.  
 

Å Potent: Exposure-response relationship;  maximum median change of -1.7 log10 c/mL at 

40mg (then plateaus) ð active against wild type and viruses with Gag polymorphisms.  
 

Å Long half-life allows for once daily dosing 
 

Å No significant safety issues so far.   

 



Attachment Inhibitor- BMS-660368 

Thompson M, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 545 

 

ÅBinds to HIV-1 gp120, preventing viral attachment and entry 

into host CD4 T cells 

 

ÅActive against CCR5, CXCR4, and dual tropic strains.   

Antiviral Research Vol 85, Tilton J.C. and Doms R.W, òEntry inhibitors in the 

treatment of HIV-1 infection,ó 91-100, Copyright 2009,  



BMS-663068: HIV attachment 
inhibitor 

ÅART experienced, sensitive to TDF, RAL, ATV 

ÅHIV RNA > 1,000 copies/mL 

ÅCD4 > 50 

ÅBaseline sensitivity to BMS-663068 by Phenosense 
entry assay 

Å50 patients per arm: 

ïTDF + RAL + (ATV/r or BMS-663068) at various doses 

 
Lalezari J, et al. CROI 2014. Abstract 86. 



Virologic  Response Similar Across all BMS 

and ATV/r  Arms  

Phase IIb RCT to evaluate safety, dose response  

Thompson M, et al. 22nd CROI; Seattle, WA; February 23-26, 2015. Abst. 545. 
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Proportion  

<50 c/mL  

BMS0663068 

400 mg BID  91% 

BMS0663068 

800 mg BID  73% 

BMS0663068 

600 mg QD  69% 

BMS0663068 

1200 mgQD  79% 

X  
ATV/r 300/  

100 mg QD  88% 

   

N=251 

Take Home Points  

(1) Virologic responses similar across all arms  

(2) Chose 1200mg for 2b study, and phase 3 

study underway as well in heavily treatment 

experienced patients.  



 

 

 

Thank you!! 

Thanks to Harry 
Lampiris, Raj 
Gandhi, ACTHIV 
program 
committee 
 

 

 



Activity Code TA673 


