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The purpose of VA PBM Services drug monographs is to provide a comprehensive drug review for making formulary decisions. These documents will be updated when new clinical data warrant additional formulary discussion. Documents will be placed in the Archive section when the information is deemed to be no longer current.
Executive Summary:  

-This fixed dose combination tablet is indicated as a complete regimen for the treatment of HIV-1 infection in adults who are antiretroviral treatment-naïve and contains four components: elvitegravir (EVG) 150mg, an HIV-1 integrase strand transfer inhibitor (INSTI), cobicistat (COBI) 150mg, a mechanism-based inhibitor of CYP450 enzymes of the CYP3A family, tenofovir (TDF) 300mg, a HIV nucleotide analog, and emtricitabine (FTC) 200mg, a synthetic HIV nucleoside analog. COBI serves as a pharmacokinetic enhancer of EVG and has no anti-HIV activity. 
-The recommended dose in adults is one tablet taken orally once daily with food. It should not be initiated in patients with estimated CrCl below 70 mL/min. Patients on EVG/COBI/TDF/FTC should be switched to an alternative ART regimen if estimated CrCl decreases to <50 mL/min.

-In two Phase 3 randomized clinical studies of treatment-naive patients, co-formulated

EVG/COBI/TDF/FTC was non-inferior to co-formulated efavirenz/tenofovir/emtricitabine (EFV/TDF/FTC) and ritonavir-boosted atazanavir plus tenofovir/emtricitabine (ATV+RTV+ TDF/FTC) with similar virologic success rates (HIV RNA <50 copies/mL) observed at Week 48; rates were similar across subgroups including those with HIV Viral Load (VL) > 100,000.
-The most common clinical adverse events reported with EVG/COBI/TDF/FTC were diarrhea, nausea, and headache. Nausea was more frequent in the EVG/COBI/FTC/TDF treated subjects and serum creatinine concentration increases from baseline were higher. 

-COBI inhibits active tubular secretion of creatinine, resulting in increased serum creatinine and a reduction in estimated CrCl without reducing glomerular function. In the Phase 3 trials, more subjects discontinued study drugs because of renal adverse events in the EVG/COBI/TDF/FTC arms than in the comparator arms.

-Careful evaluation for potential drug-drug interactions should be done prior to initiation of EVG/COBI/TDF/FTC. As a potent CYP3A inhibitor, COBI can inhibit the metabolism of other CYP3A substrates, resulting in the potential for significant drug interactions. EVG is metabolized through CYP3A enzymes; CYP3A inhibitors or inducers can significantly affect its metabolism. 

-The DHHS Antiretroviral Guidelines for Adults and Adolescents for Antiretroviral Treatment-Naïve Patients with HIV-1 Infection list EVG/COBI/TDF/FTC as an alternative regimen for ART-naive HIV-infected patients with CrCl >70 mL/min.
Introduction
The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating the fixed dose combination (or single tablet regimen-STR) EVG/COBI/TDF/FTC for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics
This fixed dose combination tablet contains four components: elvitegravir (EVG) 150mg, an HIV-1 integrase strand transfer inhibitor (INSTI), cobicistat (COBI) 150mg, a mechanism-based inhibitor of CYP450 enzymes of the CYP3A family, tenofovir (TDF) 300mg, a HIV nucleotide analog, and emtricitabine (FTC) 200mg, a synthetic HIV nucleoside analog. Three of the four components exert anti-HIV activity while the fourth (cobicistat) functions as a pharmacokinetic booster of elvitegravir. 
Administration of EVG/COBI/TDF/FTC with a light meal (~373 kcal, 20% fat) increased exposure of EVG and TDF by 34% and 24%, respectively, while administration with a high fat meal (~800 kcal, 50% fat) increased exposure of EVG and TDF by 87% and 23%, respectively. It is recommended that EVG/COBI/TDF/FTC be administered with food.
Table 1. Pharmacokinetic Parameters of EVG/COBI/TDF/FTC
	Parameter
	Drug

	Metabolism
	CYP3A (EVG and COBI), UGT1A1/3 glucuronidation (EVG), CYP2D6 (minor, COBI)

	Elimination
	EVG: 94.8% feces, 6.7% urine; COBI: 86.2% feces, 8.2% urine; TDF and FTC: urine via combination of glomerular filtration and active tubular secretion

	Half-life
	EVG: 12.9h, COBI: 3.5h

	Protein Binding
	97%-99% (EVG and COBI) bound to plasma proteins

	Bioavailability
	NA


FDA Approved Indication(s) 

The co-formulated, fixed dose product of EVG/COBI/TDF/FTC is indicated as a complete regimen for the treatment of HIV-1 infection in adults who are antiretroviral treatment-naïve.  The prescribing information states that the co-formulated product should not be started in patients with CrCL below 70 mL/min and that it should be discontinued in patients with CrCL below 50 mL/min. 

The Department of Health and Human Services HIV-1 treatment guidelines recommends EVG/COBI/TDF/FTC as an alternative regimen for ART-naive HIV-infected patients with CrCl >70 mL/min. 
Potential Off-label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).
At this time, there are no clinical trials of EVG/COBI/TDF/FTC being conducted for non-HIV indications.  The FDA indication for EVG/COBI/TDF/FTC is limited to “complete regimen for the treatment of HIV-1 infection in adults who are antiretroviral treatment-naïve.”
Current VA National Formulary Alternatives

Other FDA-approved formulary options recommended in the DHHS’ as preferred and/or alternative regimen include efavirenz, efavirenz/emtricitabine/tenofovir, ritonavir-boosted atazanavir, ritonavir-boosted darunavir, raltegravir, lopinavir/ritonavir, rilpivirine, rilpivirine/ emtricitabine/tenofovir and ritonavir-boosted fosamprenavir.  Please note that these agents would be administered along with two NRTIs with exception of co-formulated products.
· Raltegravir, the only other approved integrase strand transfer inhibitor (INSTI), is administered twice daily. 
· Efavirenz/tenofovir/emtricitabine (EFV/TDF/FTC) is the only other single-tablet regimen currently on VANF. 
Dosage and Administration

The recommended dose of EVG/COBI/TDF/FTC is one tablet taken orally once daily with food.
Renal Impairment: EVG/COBI/TDF/FTC should not be initiated in patients with estimated creatinine clearance below 70 mL/min. EVG/COBI/TDF/FTC should be discontinued if estimated CrCl or eGFR declines below 50 mL/min during treatment because, given the coformulated nature, required dose interval adjustments for FTC and TDF cannot be achieved.
Hepatic Impairment: No dose adjustment of EVG/COBI/TDF/FTC is required in patients with mild (Child-Pugh Class A) or moderate (Child-Pugh Class B) hepatic impairment. Because pharmacokinetic or safety data are not available in patients with severe hepatic impairment (Child-Pugh Class C), EVG/COBI/TDF/FTC is not recommended for use in patients with severe hepatic impairment.

Efficacy 

EVG/COBI/TDF/FTC was evaluated in comparison to two of the most commonly used DHHS preferred regimens: efavirenz/tenofovir/emtricitabine (EFV/TDF/FTC) in Study 102 and atazanavir+ritonavir+tenofovir/emtricitabine (ATV/RTV/TDF/FTC) in Study 103. 
Efficacy Measures

The primary efficacy measure for the two key licensing trials was virologic success defined as a HIV VL<50 copies/mL at week 48. Secondary endpoints included change in CD4+ cell count from baseline to week 48, adverse events and laboratory abnormalities.  
Median baseline CD4 cell count for patients in all treatment groups exceeded 350 cells/μL, indicating this was not an advanced patient population and only one-third of pts had HIV VL over 100,000. 
Subjects in these studies were younger than the general HIV-infected veteran and included fewer black subjects (17-28%). 89% of subjects were male.
Summary of efficacy findings 

Both studies were randomized, double blind clinical trials to compare efficacy, safety and tolerability of the regimens in HIV-1 infected antiretroviral treatment-naïve adults. Participants were adults infected with HIV-1 with plasma HIV-1 RNA concentrations of  >5000 copies/mL and were antiretroviral naïve. Participants had to have an eGFR of at least 70 mL/min. Five percent of the subjects had hepatitis C disease however patients with cirrhosis were excluded from Study 102, whereas patients who were anticipated to receive hepatitis C treatment or had decompensated cirrhosis were excluded from Study 103. 
A summary of efficacy findings for Study 102 and Study 103 can be found in Table 2.

Table 2. Week 48 Treatment Outcomes for Study 102 and Study 103 
	
	Study 102
	Study 103

	
	EVG/COBI/TDF/FTC (N=348)
	EFV/TDF/FTC (N=352)
	EVG/COBI/TDF/FTC (N=353)
	ATV+RTV+TDF/FTC (N=355)

	Virologic Success 
HIV-1 RNA < 50 copies/mL 
	88% 
	84% 
	90% 
	87% 

	Treatment Difference
	3.6% (95% CI = -1.6%, 8.8%)
	3.0% (95% CI = -1.9%, 7.8%)

	HIV-1 RNA < 50 copies/mL in subjects with baseline HIV RNA >100,000 copies/mL 
	84%
	82%
	85%
	82%

	HIV-1 RNA < 50 copies/mL in subjects with baseline HIV RNA ≤100,000 copies/mL
	90%
	85%
	93%
	90%

	HIV-1 RNA < 50 copies/mL in subjects with baseline CD4+ count >350 copies/mL
	91%
	84%
	90%
	86%

	HIV-1 RNA < 50 copies/mL in subjects with baseline CD4+ count ≤350 copies/mL
	83%
	84%
	89%
	88%

	Change in CD4+ count from baseline to week 48
	+239*
	+206
	+207
	+211

	Virologic Failure  
	7% 
	7%  
	5% 
	5% 

	Discontinued Study Drug Due to AE or Death 
	3% 
	5 % 
	3% 
	5% 

	Discontinued Study Drug Due to Other Reasons and Last Available HIV-1 RNA < 50 copies/mL 
	2% 
	3% 
	2% 
	3% 


* p=0.009 
Resistance in treated subjects:  Overall virologic failure rates were low (3-4%) as was the proportion of patients who developed resistance. The development of one or more primary substitutions associated with resistance to any component of EVG/COBI/TDF/FTC was observed in 57% (13/23) of viremic subjects. The most common substitutions that emerged were M184V/I and K65R in HIV-1 RT and the primary elvitegravir resistance-associated substitutions T66I, E92Q, Q148R, and N155H. Additional substitutions in integrase associated with resistance to elvitegravir were H51Y, L68I/V, G140C, S153A, E157Q, V165I, and H183P. In phenotypic analyses, of the viremic subjects with evaluable data (n=22), 50% had isolates with reduced susceptibility to elvitegravir, 57% had reduced susceptibility to emtricitabine, and 10% had reduced susceptibility to tenofovir.
Cross-resistance: Isolates from subjects who failed treatment exhibited varying degrees of cross resistance within the INSTI and NRTI drug classes depending on the specific substitutions observed. These isolates remained susceptible to all NNRTIs and protease inhibitors. Among the four primary EVG resistance-associated substitutions detected in virologic failure isolates, E92Q, Q148R, and N155H conferred reduced susceptibility both to elvitegravir (greater than 32-fold) and raltegravir (greater than 5-fold).  The T66I substitution conferred greater than 14-fold reduced susceptibility to elvitegravir but less than 3-fold to raltegravir. Among the three primary raltegravir resistance-associated substitutions (Y143H/R, Q148H/K/R, and N155H), all but Y143H conferred significant reductions in susceptibility to elvitegravir (greater than 5-fold).
Adverse Events (Safety Data)

The safety assessment is based on pooled data from 1,408 subjects from Study 102 and Study 103. 
Deaths and Other Serious Adverse Events 

Three patients died during Study 102, one in the EVG/COBI/FTC/TDF group (suicide) and two in the EFV/FTC/TDF group (one suicide and one metastatic carcinoma). Three patients died in Study 103, all in the comparator group and none of which were deemed by the investigators to be drug related.
Common Adverse Events

The most common adverse events included nausea and diarrhea. Other adverse events are listed in Table 3.
Table 3. Pooled Adverse Effects and Laboratory Abnormalities associated with EVG/COBI/TDF/FTC
	
	EVG/COBI/TDF/FTC (n=701)
	EFV/TDF/FTC (n=352)
	ATV+RTV+TDF/FTC (n=355)

	Any Grade 3 or 4 AE
	12%
	11%
	14%

	AEs resulting in discontinuation
	4%
	5%
	5%

	Nausea
	16%
	9%
	13%

	Diarrhea
	12%
	11%
	16%

	Upper respiratory infections 
	15%
	11%
	16%

	Abnormal dreams
	9%
	26%
	3%

	Headache
	7%
	4%
	6%

	Fatigue
	5%
	7%
	6%

	Dizziness
	3%
	20%
	4%

	Insomnia
	3%
	8%
	1%

	Rash
	3%
	15%
	6%

	Flatulence
	2%
	<1%
	7%

	Increased AST (Grade 3-4)
	18%
	31%
	22%

	Increased ALT (Grade 3-4)
	15%
	34%
	22%

	Increased Amylase (>2 x ULN)
	2%
	2%
	4%

	Increased Creatine Kinase (>10 x ULN)
	5%
	11%
	7%

	Hematuria (>75 RBC/HPF)
	3%
	1%
	2%

	Proteinuria (all grades)
	39%
	29%
	24%

	Change in Total Cholesterol 
	+11
	+19
	+9

	Change in HDL Cholesterol
	+6
	+8
	+5

	Change in LDL Cholesterol
	+10
	+17
	+11

	Change in triglycerides
	+13
	+13
	+29


Other Adverse Events

Changes in Serum Creatinine and Creatinine Clearance:
The COBI component has been shown to increase serum creatinine and decrease estimated CrCl due to inhibition of tubular secretion of creatinine without affecting renal glomerular function. In Studies 102 and 103, increases in serum creatinine and decreases in estimated creatinine clearance occurred early in treatment (usually by week 2) and subsequently stabilized (usually after week 8). 
Five patients (1%) in Study 102 had renal adverse events leading to treatment discontinuation (two had increased serum creatinine concentration, two had renal failure, and one had Fanconi syndrome). Renal laboratory test results either improved or returned to baseline after patients stopped study medication. Based on these findings, the independent data monitoring committee endorsed the decision to continue the blinded phase of the study from 48 to 192 weeks to clarify this effect. In Study 103, one patient in each group discontinued drug due a renal adverse event which resolved after discontinuation. 
Table 4. Changes in Renal Function observed in Studies 102 and 103 
	
	EVG/COBI/TDF/FTC (n=701)
	EFV/TDF/FTC

(n=352)
	ATV+RTV+TDF/FTC (n=355)

	Elevation in SCr (all Grades)
	7%
	1%
	4%

	Change in SCr (mean±SD)
	0.14mg/dL ±0.13
	0.01mg/dL ±0.12
	0.09mg/dL ±0.13

	Change in eGFR (mean±SD)
	-13.9 ± 14.9 mL/min
	-1.6 ± 16.5 mL/min
	-9.3 ± 15.8 mL/min


Contraindications

· EVG/COBI/TDF/FTC is contraindicated with drugs that strongly induce CYP3A which can lead to reduced exposure of EVG/COBI/TDF/FTC thereby compromising efficacy and the development of possible resistance.  
· EVG/COBI/TDF/FTC is contraindicated with drugs that are highly dependent on CYP3A for clearance and for which elevated plasma concentrations are associated with serious and/or life-threatening events.  
· Such drugs include: alfuzosin, rifampin,ergot derivatives, cisapride, St. John’s Wort, lovastatin, simvastatin, pimozide, sildenafil (for PAH), triazolam and orally administered midazolam.
Warnings and Precautions

· Estimated creatinine clearance, urine glucose and urine protein should be documented in all patients prior to initiating therapy. EVG/COBI/TDF/FTC should not be initiated in patients with estimated creatinine clearance below 70 mL per min. Patients who experience a confirmed increase in serum creatinine of greater than 0.4 mg per dL from baseline should be closely monitored for renal safety.

· Renal impairment, including cases of acute renal failure and Fanconi syndrome has been reported with the use of tenofovir, a component of the fixed-dose formulation. 
· EVG/COBI/TDF/FTC should be avoided with concurrent use of a nephrotoxic agent.

· Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have been reported with the use of nucleoside analogs, including tenofovir, a component of the fixed dose formulation.
· Severe acute exacerbations of hepatitis B have been reported in patients who are coinfected with HBV and HIV-1 and have discontinued emtricitabine or tenofovir, two of the components of the fixed-dose formulation.
· In patients receiving the fixed dose formulation, bone mineral density (BMD) monitoring should be considered for HIV-1 infected patients who have a history of pathologic bone fracture or other risk factors for osteoporosis or bone loss as tenofovir was associated with significant increases in biochemical markers of bone metabolism.
· Fat redistribution/accumulation of body fat (e.g., central obesity, peripheral or facial wasting, breast enlargement) may occur in patients taking antiretroviral therapy.  However, causation has not been established.

· Monitor for immune reconstitution syndrome.
Special Populations

Renal Impairment: In the clinical trials of EVG/COBI/TDF/FTC over 48 weeks 1.1% (8/701) subjects in the EVG/COBI/TDF/FTC group and 1 (0.1%)  subject in the combined comparator groups discontinued study drug due to a renal adverse event. Four (0.6%) of the subjects who received EVG/COBI/TDF/FTC developed laboratory findings consistent with proximal renal tubular dysfunction leading to discontinuation of EVG/COBI/TDF/FTC compared to none in the comparator groups. The laboratory findings in these 4 subjects with evidence of proximal tubulopathy improved but did not completely resolve in all subjects upon discontinuation of EVG/COBI/TDF/FTC. 

Routine monitoring of eCrCl, urine glucose, and urine protein should be performed during therapy in all patients. Patients who experience a confirmed increase in serum creatinine of greater than 0.4 mg per dL from baseline should be closely monitored for renal safety. Additionally, serum phosphorus should be measured in patients at risk for renal impairment. 
Pregnancy/Nursing Mother: Pregnancy category B; Because of the potential for both HIV transmission and adverse reactions in nursing infants, mothers should be instructed not to breast-feed if they are receiving EVG/COBI/TDF/FTC.  
Postmarketing Safety Experience 

Please refer to prescribing information for postmarking experience with tenofovir.  No additional postmarketing adverse reactions specific for the other components have yet been identified.
Sentinel Events

No data 
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JC standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from three data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Elvitegravir, cobicistat, emtricitabine, tenofovir
(EVG/COBI/FTC/TDF
Stribild 
	None

None
	None

None
	None

None
	Emtricitabine, rilpivirine, tenofovir (Complera)

FTC/RPV/TDF

Efavirenz, Emtricitabine, Tenofovir (Atripla)

EFV/FTC/TDF

Emtricitabine, Tenofovir (Truvada)

FTC/TDF

None


Drug Interactions

Drug-Drug Interactions

EVG/COBI/TDF/FTC is a complete regimen for HIV infection and therefore should not be administered with any other antiretroviral medications for treatment of HIV, including low dose ritonavir.
Because COBI is an inhibitor of CYP3A and CYP2D6 as well as the transporters P-gp, BCRP, OATP1B1 and OATP1B3, coadministration with drugs that are primarily metabolized by CYP3A or CYP2D6, or are substrates of P-gp, BCRP, OATP1B1 or OATP1B3 may result in increased plasma concentrations of those drugs. EVG is a modest inducer of CYP2C9 and may decrease the plasma concentrations of CYP2C9 substrates.
Drugs that induce CYP3A activity may increase the clearance of EVG and COBI, resulting in decreased plasma concentration which may lead to loss of therapeutic effect and development of resistance. Drugs that inhibit CYP3A may decrease the clearance and increase the plasma concentration of COBI potentially leading to an increased risk of adverse effects.

For a complete listing of drug-drug interactions, refer to Tables 5, 7 and 8 in the Prescribing Information.
Acquisition Costs
Refer to VA pricing sources for updated information.

Conclusions

EVG/COBI/TDF/FTC is an effective INSTI-based regimen in HIV-infected, antiretroviral-naive patients. It has been shown to be as effective as two of the most commonly prescribed and recommended DHHS regimens. The co-formulation and long half-life allows for one tablet, once-daily dosing offering improved adherence. EVG/COBI/TDF/FTC generally appears to have a good tolerability profile, with nausea and diarrhea cited as the most common adverse effects. Limitations include a significant potential for drug-drug interactions (similar to ritonavir), usage limited to individuals with pre-treatment CrCl >70 mL/min and a possible increased risk of proximal renal tubulopathy necessitating routine monitoring of renal function during therapy in all patients. EVG/COBI/TDF/FTC offers an alternative single-tablet regimen which is not non-nucleoside reverse transcriptase inhibitor (NNRTI) based and is an alternative to protease inhibitor or raltegrevir twice-daily and multi-tablet regimens.  
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