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The present… 



Raltegravir 



•Randomized, double-blind, 

placebo-controlled phase III  trial 

•563 naive patients 

•TDF/FTC + RTG or EFV 

•5-year follow-up 

(Rockstroh JK et al., J AIDS 2013) 



(Rockstroh JK et al., J AIDS 2013) 

• Virological and immunological outcomes 

significantly better with RTG at week 240 

• RAL associated with  

– Fewer CNS adverse events (39.1% vs 

64.2%; P < .001)  

– Fewer drug-related clinical adverse 

events (52.0% vs 80.1%; P < .001) 

– Fewer discontinuations due to adverse 

events (5% vs 9%) 











•Pilot, open-lable, fixed-sequence, prospective, 

 single-arm PK study 

•Switch to RTG + DRV/rtv (800/100 mg daily) 

•15 patients 

 

(Martinez-Rebollar M et al., Ther Drug Monit 2013) 



•BENCHMRK-1 and BENCHMRK-2 

studies 

•Randomized, double-blind, placebo-

controlled phase III  trials 

•699 patients naive to INSTIs and 

resistant to NRTIs, NNRTIs and PIs 

•OBT + RTG or placebo 

•5-year follow-up 

(Eron JJ et al., Lancet  Infect Dis 2013) 







(Open-label, pilot study; 37 patients; 48-week follow-up) 

(Bloch M et al., HIV Med 2014) 



•Prospective, cohort study 

•25 virologically suppressed patients 

 on NRTIs and PIs 

•Switch to RTG + ETV 

•48-week follow-up 

•Efficacy: 84% (ITT) and 93% (PP) 

 

(Monteiro P et al., J Antimicrob Chemother 2014) 



(Randomized, placebo-controlled study; 50 patients) 

(Gandhi RT  et al., J AIDS 2012) 



•Randomized, double-blind, placebo- 

Controlled study 

•31 patients with ART-suppressed HIV RNA 

•HAART + RTG or placebo 

 

(Hatano H et al., J Infect Dis 2013) 



Raltegravir summary:  

advantages and disadvantages 

Advantages Disadvantages 

 Preferred INSTI owing to longest track record 

of safety and efficacy (approved in 2007) 

 Great antiviral efficacy 

 Noninferior or superior to EFV or PIs in initial 

therapy 

 Fewer CNS adverse effects and metabolic 

alterations than EFV and PIs 

 Few drug–drug interactions 

 Integral part of many regimens in treatment-

experienced pts 

 Good option for dual NRTI-sparing regimens 

 Conflicting data on efficacy in switch and 

intensification strategies 

 Twice-daily dosing 

 No FDC available or planned 

 Lower efficacy in naïve patients with poor 

immunological status 

 Inferior to DTG in treatment-experienced 

patients 

 Risk of resistance at VF, especially in treatment-

experienced pts 

 When VF failure occurs with resistance, 2-class 

resistance is common 



Elvitegravir 



(Zolopa A et al., J AIDS 2013) 

GS-236-0102 Study 



(Wohl DA et al., J AIDS 2014) 

(Clumeck N et al., J AIDS 2014) 



Cobicistat Renal Safety 

(Sax P et al. Lancet 2012) 



Active Tubular Secretion 

Active Tubular Reabsorption 

Proximal 

Renal 

Tubular Cell 

                 COB inhibition 

                 Creatinine 

Renal Tubular Transporters 

OCT2: Cimetidine 

 Trimethoprim 

 Quinidine 

 Dolutegravir 

OAT1-3: Probenecid 

PGP: Quinidine 

MATE-1: Cimetidine 

 Chloroquine 

 Cobicistat 

Urinary Creatinine is secreted by tubule at approximately 10% of total amount 

Creatinine is an endogenous substrate of OCT2 (uptake in tubule cells)1 

Creatinine efflux in urine seems mediated by MATE1 and MATE2-K2 

1.Urakami Yet al., Pharm Res 2004;21(6):976-981; 2. Imamura Y et al., Clin. Pharmacol. Ther 2001;89:81-88 

MATE-1, multidrug and toxin extrusion 

transporter-1 





Effect of Cobicistat on  
Actual GFR and CrCl in Healthy Subjects 

 Population 

• Cohort 1: 36 healthy [CrCl ≥ 80 ml/min per 1.73 m2] subjects given COBI or RTV or 

  placebo for days 1-7 

• Cohort 2: 18 mild-moderate renal function [CrCl 50-79 ml/min per 1.73 m2] given COBI   

   for days 1-7 

 Measurements 

• eGFR [CG, MDRD] and aGFR [iohexole] at days 0, 7 and 14 

• mGFR, SCr, BUN, sodium, phosphate 

Results 

• Cohort 1 showed statistical significant variations in SCr [increase - p<.05] and 

eGFR CG [-9,9 ml/min per 1.73 m2 – p<.05] at day 7 

• Cohort 2 showed statistical significant variations in SCr [increase - p<.05] and 

eGFR CG [-11,9 ml/min per 1.73 m2 – p<.05] at day 7 

• At day 14 the values were not different from day 0 

• Both Cohorts didn’t show any difference between days 7 an 0 when the aGFR 

method was used 

(German P et al., J Acquir Immune Defic Syndr 2012)  





INSTI RAMs 

(Abram ME et al., Antimicrob Agents Chemother 2013) 

















Drugs contraindicated with Elvitegravir/Cobicistat 

Drug Class Drug Name 

Alpha 1 adrenoceptor antagonist Alfuzosin 

Antiarrhythmics Amiodarone, Quinine 

Anticonvulsants Carbamazepine, Phenobarbital, Phenytoin* 

Antimycobacterial Rifampicin* 

Ergot derivatives Dihydroergotamine, Ergometrine, Ergotamine 

GI motility agent Cisapride 

Herbal products St John’s wort (Hypericum perforatum)* 

HMG CoA reductase Inhibitors Lovastatin, Simvastatin 

Neuroleptic Pimozide 

PDE 5 Inhibitor Sildenafil (for pulmonary arterial hypertension) 

Sedative/hypnotics Triazolam, oral midazolam 

1.Stribild SPC 2013 

Please refer to the SPC for further interactions 





Elvitegravir summary:  

advantages and disadvantages 

Advantages Disadvantages 

 Only INSTI currently available as a 1-pill once-

daily regimen 

 Noninferior to EFV and ATV/RTV in initial 

therapy 

 Maintains antiviral activity as well as 

comparators across HIV-1 RNA and CD4+ cell 

count strata 

 Fewer adverse effects than EFV and ATV/RTV 

 Appears to be effective switch regimen for 

patients on first-line RAL 

 Noninferior to RAL in treatment-experienced 

patients 

 Not recommended for patients with eGFR < 70 

mL/min 

 Must be taken with food 

 Cobicistat inhibits tubular secretion of creatinine, 

increasing Cr levels 

 Risk of resistance at VF, especially in treatment-

experienced patients 

 When VF occurs with resistance,  

2-class resistance is common 

 Many COBI-related drug–drug interactions 

 Currently only available in FDC, limiting regimen 

flexibility 



…and the future 



Dolutegravir 



•Randomized, double-blind trial 

•North America, Australia, Europe 

•822 naive patients 

•DTG versus RTG + TDF/FTC or 

  ABC/3TC 

(Raffi F et al., Lancet 2013) 



(Raffi F et al., Lancet 2013) 

Dolutegravir Renal Safety 



Active Tubular Secretion 

Active Tubular Reabsorption 

Proximal 

Renal 

Tubular Cell 

                 DTG inhibition 

Renal Tubular Transporters 

OCT2: Cimetidine 

 Trimethoprim 

 Quinidine 

 Dolutegravir 

OAT1-3: Probenecid 

PGP: Quinidine 

MATE-1: Cimetidine 

 Chloroquine 

 Cobicistat 

Urinary Creatinine is secreted by tubule at approximately 10% of total amount 

Creatinine is an endogenous substrate of OCT2 (uptake in tubule cells)1 

Creatinine efflux in urine seems mediated by MATE1 and MATE2-K2 

Urakami Yet al., Pharm Res 2004;21(6):976-981; 2. Imamura Y et al., Clin. Pharmacol. Ther 2001;89:81-88 

                 Creatinine 

OCT-2, organic cation transporter-2 



• Randomized trial in healthy [CrCl ≥ 80 ml/min per 1.73 m2] subjects to assess DTG effect on CrCl and 

GFR 

• Subjects (n = 38) received DTG 50 mg (q24h or q12h) or placebo for 14 days 

– Along with single infusions of iohexol and para-aminohippurate [PAH] on Days -1, 7, 14 

– Iohexol allows for assessment of actual GFR 

– Para-aminohippurate allows for assessment of renal plasma flow 

– 24 h CrCl, albumin, total protein, β2-microglobulin, NGA, RBP, cystatin-c were also measured 

(Koteff J et al., Br J Clin Pharmacol 2013) 

  

   











•Week 48, phase III, randomized, 

double-blind study 

•715 ARV experienced, integrase 

inhibitor-naive patients with HIV RNA 

>400 cp/mL and >2 class resistence 

•DTG 50 mg bid or RTG 400 mg bid + 

placebo + OBR (>1 effective agent) 

•Superior rate of virological success 

and lower incidence of resistance at 

VF with DTG 

(Cahn P et al., Lancet 2013) 



•Single arm, open-label, phase III study 

•183 experienced patients with INI-

resistant virus 

•Failing regimen + DTG 50 mg bid for 7 

days then OBT with >1 fully active drug 

+ DTG for 24 weeks 

(Castagna A et al., J Infect Dis 2014) 



Dolutegravir summary:  

advantages and disadvantages 

Advantages Disadvantages 

 Once-daily administration 

 Small mg dose and tablet size 

 Noninferior to RAL and superior to EFV and 

DRV/r in naïve patients 

 Maintains comparable or better virologic 

activity to EFV, RAL, DRV/RTV across low and 

high HIV-1 RNA 

 Fewer CNS and rash events vs EFV 

 No IN resistance mutations at VF in naive 

patients 

 Few drug–drug interactions 

 Not yet available as part of FDC 

 Inhibits tubular secretion of creatinine, 

increasing Cr levels 

 Relatively little clinical experience and shortest 

duration of follow-up when compared with RAL 

(especially) and EVG 







Integrase Inhibitors in DHHS Guidelines 

*in patients with estimated CrCL > 70 mL/min 

(DHHS Guidelines. February 2013. DHHS Recommendation on INSTIs. October 2013)  

Preferred Regimens Alternative Regimens 

NNRTI  EFV/TDF/FTC (AI) 
 EFV + ABC/3TC (BI) 

 RPV/TDF/FTC (BI) or RPV + ABC/3TC (BIII) 

Boosted PI 
 ATV/RTV + TDF/FTC (AI)  

 DRV/RTV + TDF/FTC (AI)  

 ATV/RTV + ABC/3TC (BI) 

 DRV/RTV + ABC/3TC (BIII) 

 FPV/RTV + (TDF/FTC or ABC/3TC) (BI) 

 LPV/RTV + (TDF/FTC or ABC/3TC) (BI) 

INSTI 

 RAL + TDF/FTC  (AI) 

 EVG/COBI/TDF/FTC* (AI) 

 DTG + ABC/3TC (AI) 

 DTG + TDF/FTC (AI) 

 RAL + ABC/3TC (BIII) 



(EACS Guidelines, 

 October 2013)  



(Linee Guida Italiane, Novembre 2013)  



Integrase nhibitors for initial therapy:  

conclusions 

• While there are many options for initial therapy, regimens that 

include an integrase inhibitor have many favorable characteristics 

– all are potent, well tolerated, favorable metabolic profile  

– rates of transmitted (baseline) drug resistance to INSTIs 

presumed to be low 

– much clinical experience with long-term follow-up (RTG) 

– few drug–drug interactions (RAL, DTG) 

– resistance rarely reported with DTG 

– available as single-pill regimen (EVG) 

• Integrase inhibitor–based regimens may be appropriate for many 

(if not most) treatment-naive patients 



Integrase inhibitors for treatment-experienced  

patients: conclusions 

• INSTIs appropriate for many treatment-experienced pts  

– for INSTI-naive pts, all INSTIs should be active 

• DTG superior to RAL, EVG noninferior to RAL 

– for INSTI-experienced pts, DTG superior to RAL  

• Cross-resistance between EVG and RAL 

• Difficult to use EVG due to current FDC-only regimen, lack of data 

combining FDC with other ARVs 

• Much clinical experience with RAL as component of new regimens 

for pts with NRTI, NNRTI, PI experience 

• DTG represents a new option for INSTI-experienced pts 

– BID dosing recommended for those with INSTI resistance 



Grazie per 

l’attenzione! 
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