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DISCLAIMER STATEMENT 
 
The attached package contains background information prepared by the Food and Drug 
Administration (FDA) for the panel members of the Advisory Committee. The FDA 
background package often contains assessments and/or conclusions and 
recommendations written by individual FDA reviewers. Such conclusions and 
recommendations do not necessarily represent the final position of the individual 
reviewers, nor do they necessarily represent the final position of the Review Division or 
Office. The background package may not include all issues relevant to the final 
regulatory recommendation and instead is intended to focus on issues identified by the 
FDA for discussion by the Advisory Committee. The FDA will not issue a final 
determination on the issues at hand until input from the Advisory Committee process has 
been considered. The final determination may be affected by issues not discussed at the 
Advisory Committee meeting
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1.0 REGULATORY BACKGROUND AND INTRODUCTION 
 
The purpose of this document is to provide the Antiviral Products Advisory Committee 
(AVAC) with a summary of FDA analyses of data submitted by Gilead Sciences, Inc. in 
support of elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate fixed dose 
combination (EVG/COBI/FTC/TDF) in treatment-naive adult patients infected with HIV-
1.  During the Advisory Committee meeting to be held on May 11, 2012, the Committee 
will be asked to consider the safety and efficacy data submitted to support the approval of 
EVG/COBI/FTC/TDF for this indication.  The background materials provided represent 
the findings and opinions of the primary reviewers from different disciplines, based on 
their reviews of the Applicant’s submissions. It must be emphasized that this document 
represents the review team’s preliminary findings, and that no regulatory decision has 
been made on the status of the application.  Indeed, the advice the AVAC provides will 
be critical in our regulatory decision making. 
 
EVG/COBI/FTC/TDF is a fixed dose combination (FDC) tablet providing a complete 
treatment regimen.  EVG is a new integrase strand-transfer inhibitor (INSTI) that 
prevents integration of HIV-1 genetic material into the host-cell genome. COBI is a new 
chemical entity and structural analogue of ritonavir devoid of anti-retroviral activity. It is 
a mechanism-based cytochrome P450 3A (CYP3A) inhibitor that enhances or “boosts” 
the exposure of CYP3A substrates, including EVG.  EVG and COBI have been 
developed to be used within a new 4-drug FDC tablet that also contains the approved 
dual nucleoside/nucleotide reverse transcriptase inhibitor (NRTI/NtRTI) backbone 
FTC/TDF (Truvada® [TVD]). 
 
The current application requests approval for a treatment-naïve indication based on the 
48-week safety and efficacy data from studies GS-US-236-0102 and GS-US-236-0103 
(referred to as 236-0102 and 236-0103 respectively in our document).  These studies 
were virtually identical in design and both studies assessed the non-inferiority of 
EVG/COBI/FTC/TDF to approved recommended regimens using a non-inferiority (NI) 
margin of 12%.  236-0102 is an ongoing, Phase 3, randomized, double-blind, double-
dummy, active controlled trial in the U.S. and Puerto Rico to evaluate the safety and 
efficacy of EVG/COBI/FTC/TDF versus Atripla® (ATR), an FDC combining TVD plus 
efavirenz, in HIV-1 infected, antiretroviral treatment (ART) naïve adults.  236-0103 is an 
ongoing, Phase 3, randomized, double-blind, double-dummy, active controlled, 
international trial to evaluate the safety and efficacy of EVG/COBI/FTC/TDF versus 
atazanavir/ritonavir (ATV/r) plus TVD as the active control in HIV-1 infected, ART 
naïve adults. 
 
 
2.0 CLINICAL DATA 
 
2.1 Clinical Efficacy Results 
 
Demographics: 
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2.2 Data Quality and Integrity 
 
A routine consultation to be performed by the Division of Scientific Investigation (DSI) 
was requested at the filing of the NDA involving the inspection of four domestic sites.  
The completion of these inspections is pending at this time. 
 
2.3 Clinical Microbiology  
 
EVG is an HIV-1 integrase (IN) strand transfer inhibitor.  It prevents the integration of 
HIV-1 DNA made by reverse transcription of the viral genomic RNA into the host cell 
chromosome.  Integrated viral DNA (provirus) is required for productive HIV-1 
infection.  Using recombinant HIV-1 integrase, EVG was shown to inhibit the DNA 
strand transfer reaction with an IC50 value of 8.8 nM.  COBI is a specific inhibitor of 
CYP3A, the body’s major drug-metabolizing enzyme, to increase the systemic levels of 
co-administered agents metabolized by this enzyme system. 
 
The antiviral activity of EVG was shown against laboratory isolates of HIV-1, T- and M-
tropic viruses, with EC50 values ranging from 0.1 to 0.7 nM.  In addition, EVG had 
antiviral activity against multiple clinical isolates of HIV including clades A, B, C, D, E, 
F, G, and O isolates (EC50 values ranged from 0.1 to 1.3 nM) and a single HIV-2 clinical 
isolate (EC50 value of 0.53 nM).  Cobicistat has no detectable antiviral activity against 
laboratory and clinical isolates of HIV-1 in cell culture. 
 
EVG-resistant isolates of HIV-1 have been isolated during serial passage of HIV-1IIIB in 
the presence of increasing concentrations of EVG.  Genotypic analysis of the IN-coding 
region in passaged virus showed emergence of an E92Q substitution, followed by S147G, 
H51Y, and E157Q substitutions.  These substitutions persisted until the end of the 
selection.  These mutant viruses showed reduced susceptibility to EVG (9- to 449-fold).  
In other selection experiments, D10E, S17N, T66I/K, F121Y, Q148R, S153Y, D232N, 
and R263K substitutions were selected and viruses harboring these substitutions showed 
reduced susceptibility to EVG (5- to 109-fold). 
 
In a pooled resistance analysis of Studies 236-0102, 236-0103, and 236-0104 (a small 
Phase 2 study of EVG/COBI/FTC/TVD versus ATR) in treatment-naïve subjects, 
genotypic and phenotypic resistance to the individual components of 
EVG/COBI/FTC/TDF was monitored in isolates from virologic failures who were treated 
with EVG/COBI/FTC/TDF and had HIV-1 RNA ≥400 copies/mL at the time of virologic 
failure (or later while still on treatment).  HIV-1 variants harboring EVG-treatment 
emergent amino acid substitutions in the HIV-1 IN protein were detected in failure 
isolates from 20 of the 24 evaluated subjects.  These failure isolates had reductions in 
susceptibility to EVG ranging from 1 to >198-fold that of wild-type HIV-1.  IN 
substitutions previously identified in clinical trials or in cell culture as conferring reduced 
susceptibility to EVG were detected in 11 subjects’ isolates (45.8% of evaluated 
EVG/COBI/FTC/TDF-treatment failures).  These substitutions included T66I, E92Q, 
Q148R, and N155H (EVG resistance-associated substitutions) and H51Y, l68I/V, 
G140C, S153A, E157Q, and V165I IN substitutions.  Isolates harboring these 
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disproportionate number of substitutions in the protease sequence developed on-treatment 
in the EVG/COBI/FTC/TDF treatment arm (9 substitutions/14 subjects) compared to the 
ATR arm (4 substitutions/15 subjects).   Three of the 9 protease substitutions in isolates 
from the EVG/COBI/FTC/TDF arm have been associated with resistance to protease 
inhibitors (M36I, D60E, and V77I).  The clinical relevance of this observation is unclear 
at this time as the number of subjects was small, however, this issue will require careful 
follow up. 
 
Cross-resistance between EVG and raltegravir was observed when drug susceptibilities of 
virologic failure isolates collected in subjects treated with EVG/COBI/FTC/TDF in the 3 
clinical trials described above were assessed.  All EVG-resistant, subject-derived, 
recombinant HIV-1 variants with ≥2.5-fold reduced susceptibility to EVG (biological 
cutoff for EVG) also showed >1.5-fold reduced susceptibility to raltegravir (biological 
cutoff for raltegravir).  EVG-resistant viruses showed varying degrees of cross-resistance 
to raltegravir depending on the type and number of substitutions.  Primary EVG 
resistance-associated substitutions T66K, E92Q, Q148H/K/R, and N155H conferred 
reduced susceptibility both to EVG (5- to 108-fold) and to raltegravir (6- to 34-fold).  
Viruses expressing the T66I substitution that was identified in 2 EVG/COBI/FTC/TDF-
treated subjects conferred 15- to 31-fold reduced susceptibility to EVG but only 1-2-fold 
reduced susceptibility to raltegravir.   
 
In summary, the 3 clinical trials submitted help to characterize emergence of IN and RT 
resistance in treatment naïve subjects receiving EVG/COBI/FTC/TDF.  Patients failing 
treatment with EVG/COBI/FTC/TDF are likely to also be cross-resistant to raltegravir 
and other IN inhibitors and some patients failing EVG/COBI/FTC/TDF will fail with 
resistance to two classes of drugs.  Although the COBI component of 
EVG/COBI/FTC/TDF has no direct antiviral effect, the suggestion of higher proportion 
of failure isolates with protease substitutions will require further evaluation.    
 
2.4 Clinical Pharmacology  
 
Overview of key points: 
 

 The majority of EVG metabolism is mediated by CYP3A4.  The major route of 
elimination of EVG and its metabolites is hepatobiliary excretion (94.8 % of the 
administered dose was excreted in the feces), with minimal renal elimination. 

 COBI is a strong CYP3A inhibitor. The majority of COBI metabolism is 
mediated by CYP3A4 and CYP2D6.  The major route of elimination of COBI and 
its metabolites is hepatobiliary excretion (86.2% of the administered dose was 
excreted in the feces), with minimal renal elimination. 

 FTC and TDF are primarily eliminated unchanged by a combination of 
glomerular filtration and active tubular secretion. 

 EVG/COBI/FTC/TDF should be taken with food because food increases EVG 
exposure; the effect was similar across the range of meals evaluated.    

 Pharmacokinetic data support administration of EVG/COBI/FTC/TDF to patients 
with eGFR ≥ 70 mL/min without any dose adjustments.    
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 EVG/COBI/FTC/TDF can be given to patients with either mild- or moderate 
hepatic impairment without any dose adjustments. The pharmacokinetics in 
subjects with severe hepatic impairment have not been evaluated.  

 
Exposure-Response Analyses: 
 
Exposure-response analyses focused on the two new molecular entities, EVG (efficacy 
and safety) and COBI (safety). Exposure-response efficacy analyses were not performed 
for COBI because the primary role of COBI is to increase the exposure of EVG and 
COBI is not expected to have antiviral activity. The dose of COBI (150 mg) was selected 
based on the similarity of EVG Ctau and AUC after administration of EVG (150 mg) + 
COBI (150 mg) and EVG (150 mg) + ritonavir (100 mg).    
 

 A relatively flat exposure-response relationship was identified across the EVG 
exposure range achieved in the EVG/COBI/FTC/TDF Phase III trials. EVG AUC 
(min-max) was 4358-69754 ng·hr/mL; Ctau (min-max) was 58-2341 ng/mL.   

 Subjects with baseline viral load >500,000 copies/mL were less likely to achieve 
virologic success than those <500,000 copies/mL; however, the number of 
patients in this subgroup was small and the overall response exceeded the 
response observed in the comparator arms of the Phase 3 trials.   

 No relationship was observed between EVG exposures (AUCtau or Ctau) and the 
most common adverse events observed during the Phase 3 trials. 

 
Drug-Drug Interactions:  
 

 The clinical recommendations pertaining to drug-drug interactions between 
EVG/COBI/FTC/TDF and non-antiretroviral drugs will be based on either:  
results of drug-drug interaction trials (with either EVG/COBI/FTC/TDF, EVG 
and COBI administered together, or EVG and ritonavir administered together) or 
expected change in the concentration of EVG, COBI, and the co-administered 
drug based on the metabolic properties of the individual drugs.  

 COBI is a mechanism based inhibitor of CYP3A, so specific recommendations 
will be provided for use of CYP3A substrates with EVG/COBI/FTC/TDF if a 
clinically relevant interaction is expected. 

 The results obtained from drug-drug interaction trials using EVG and COBI 
together are applicable to the EVG/COBI/FTC/TDF tablet because the mean 
systemic exposures of EVG and COBI after administration of 
EVG/COBI/FTC/TDF were similar to the mean systemic exposures of EVG and 
COBI when administered together. 

 Clinical recommendations regarding administration with other antiretroviral drugs 
are not applicable because EVG/COBI/FTC/TDF will not be co-administered 
with other antiretroviral drugs. 

 
Some commonly used medications may need to be dose-adjusted or given on a modified 
schedule when administered with EVG/COBI/FTC/TDF while others should not be co-
administered.  For example, omeprazole and other proton pump inhibitors can either be 
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administered 2 hours before or staggered by 12 hours when given with 
EVG/COBI/FTC/TDF.  Based on the significant reduction in EVG Ctau.when rifabutin 
was administered with EVG/COBI, EVG/COBI/FTC/TDF should not be co-administered 
with rifabutin or other CYP3A inducers.  However, EVG/COBI/FTC/TDF can be co-
administered with strong CYP3A inhibitors such as ketoconazole. 
 
Of significant concern are the implications of the drug-drug interaction study with 
EVG/COBI/FTC/TDF and a representative oral contraceptive (Ortho Tri-Cyclen® Lo, 
norgestimate [NGM] and ethinyl estradiol [EE]).  In this study, the mean Cmax, Ctau, and 
AUCtau of NGMN (pharmacologically active metabolite of NGM) increased by 108%, 
167%, and 126%, respectively, after co-administration of NGM/EE with 
EVG/COBI/FTC/TDF as compared to NGM/EE administered alone.  The mean Ctau, and 
AUCtau of EE decreased by 43% and 25% after co-administration of NGM/EE with 
EVG/COBI/FTC/TDF as compared to NGM/EE administered alone. There was no 
significant change in the Cmax of EE.  Although the decreased exposure to EE is 
considered unlikely to lead to contraceptive failure, the potential risk of increased 
exposure to NGM is currently under discussion.   
 
In light of the safety evaluation presented in this document, the results of a drug-drug 
interaction study with COBI and TDF are of interest.  In this study, tenofovir mean AUC 
and Cmax were ~ 25% to 30% higher after multiple dosing (compared to single dosing), 
with comparable Tmax values (~ 2 hours). Tenofovir AUCtau  was modestly higher (~ 26%) 
when administered as EVG/COBI/FTC/TDF compared with TDF 300-mg tablets. These 
relative increases in tenofovir exposure were similar to those observed when TDF is 
coadministered with RTV-boosted PIs and thought to be related to the inhibitory effect of 
COBI on Pgp-mediated transport of TDF in the gut.  
 
The potential for interactions with some drugs not previously evaluated will need to be 
addressed by the applicant.  Drug interaction information was not provided for anti-
addiction drugs methadone or buprenorphine/naloxone or the HCV direct-acting antiviral 
drugs boceprevir or telaprevir. 
 
2.5 Clinical Safety Results: 
 
Safety Review Strategy: 
 
This section will primarily focus on the safety data through Week 48 from the two Phase 
3 trials, 236-0102 and 236-0103.  As their study design was identical (with the exception 
of the comparator arms), the safety analysis has been conducted by pooling the safety 
data from the EVG/COBI/FTC/TDF groups.  Follow-up safety data provided in the 
Safety Update Report was also reviewed.  In addition, results from the small Phase 2 trial, 
GS-US-236-0104, provided supportive data. High level safety data from Phase 2 and 
Phase 3 trials with EVG (GS-US-183-0130 and GS-US-183-0145, respectively) and 
Phase 2 and Phase 3 trials with COBI (GS-US-216-0105 and GS-US-216-0114, 
respectively) were provided by the Applicant in support of this NDA submission and will 
be discussed when deemed appropriate.   
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and 1.4% in the ATV/r + TVD group.  There was a slightly higher incidence of the 
HLGT ‘myocardial disorders’ in the EVG/COBI/FTC/TDF group (0.4%) compared to 
the comparator groups (0.0%), but the overall incidence of ‘cardiac disorders’ in all 
groups was very low. No SAEs or discontinuations related to ‘cardiac disorders’ occurred 
in the EVG/COBI/FTC/TDF group. 
 
Renal Assessments: 
 
COBI and Change in Estimated GFR: 
 
The Applicant maintains that a modest elevation in serum creatinine levels and decrease 
in estimated creatinine clearance and estimated GFR (eGFR) is to be expected with the 
EVG/COBI/FTC/TDF formulation due to a cobicistat-related inhibition of tubular 
creatinine secretion, but that actual GFR (aGFR) is not affected.  This position is 
supported by the following: 1) Study GS-US-216-0121 in which aGFR was measured 
using iohexol after administration of either COBI or ritonavir and where no statistically 
significant differences were observed at Day 7 or Day 14 (relative to Day 0); and 2) a 
comparison of creatinine clearance calculated by Cockcroft-Gault with creatinine 
clearance measured by cystatin C in the pooled safety analysis set of studies 236-0102 
and 236-0103.  Cystatin C is a low molecular weight protein that is produced at a 
constant rate by all nucleated cells and is freely filtered by the glomerulus, reabsorbed 
and catabolized, but not secreted by the renal tubules.   
 
GS-US-216-0121 was a randomized, blinded, placebo-controlled phase 1 study 
evaluating the effect of COBI and ritonavir on renal function as assessed by markers of 
glomerular filtration rate.  The study consisted of two cohorts; Cohort 1 comprised of 36 
healthy subjects with estimated GFR by Cockcroft-Gault (eGFRCG)  ≥ 80 mL/min, and 
Cohort 2 comprised of 18 subjects with stable mild-to-moderate renal impairment 
(eGFRCG 50-79 mL/min).   Renal function was assessed on Days 0 (baseline), 7, and 14 
in subjects in Cohorts 1 and 2 using eGFRCG, estimated GFR by MDRD* (eGFRMDRD), 
direct measurement using iohexol clearance (aGFR), cystatin C clearance (cysGFR), and 
measurement of 24-hour urinary creatinine excretion (mGFR). Statistically significant 
decreases were observed at Day 7 relative to Day 0 in GFR estimated using serum and/or 
urinary creatinine to assess renal function (eGFRCG, eGFRMDRD and mGFR) in subjects in 
both cohorts receiving COBI. These decreases were reversible and eGFR (Cohorts 1 and 
2) and mGFR (Cohort 1) values had reverted to baseline levels at Day 14. No statistically 
significant differences relative to Day 0 were observed at Day 7 or Day 14 in aGFR or 
cysGFR. The Applicant asserts that the time to onset, magnitude, and resolution of the 
changes in eGFRCG, eGFRMDRD, and mGFR, together with the absence of statistically 
significant changes in aGFR and cysGFR, are consistent with inhibition of proximal 
tubular secretion of creatinine by COBI. 
 

                                                 
*The MDRD Study prediction equation for GFR is as follows with Pcr being serum or plasma creatinine in 
mg/dL:GFR (mL/min/1.73 m2) = 186 x (Pcr)-1 154 x (age)-0 203 x (0.742 if female) x (1.210 if African 
American)  
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The presence of decline in eGFRCG and the absence of decline in cysGFR in 236-0102 
and 236-0103 provide additional support for this assertion.  Figure 1 displays the mean 
calculated creatinine clearance values by Cockcroft-Gault (in mL/min) from baseline 
through Week 48 in 236-0102 and 236-0103.  The numerical changes from baseline at 
Week 48 were as follows:  EVG/COBI/FTC/TDF (mean ± SD change from baseline = -
14 ml/min +/- 15); ATV/r + TVD group (-9 ml/min ± 16); ATR group (-2 ml/min ± 16).  
Figure 2 displays mean creatinine clearance (mL/min) over time from baseline through 
Week 48 as measured by the cystatin C derived method.  Using this method, no mean 
decline in creatinine clearance (CrCl) in the EVG/COBI/FTC/TDF group is evident 
through Week 48 (baseline CrCl = 98.2 mL/min, CrCl at Week 48 = 107.2 mL/min).   
 
 
 

 
Figure 1: Creatinine Clearance (mL/min) by 
Cockcroft-Gault Method over time, mean 
analysis values with standard deviation   

Figure 2: Creatinine Clearance (mL/min) by 
cystatin C-derived Method over time, mean 
analysis values with standard deviation

 
 
Analogous findings to those for eGFRCG were demonstrated for serum creatinine (see 
Figure 3 below). The changes in mean values (from baseline) at Week 48 were as 
follows: EVG/COBI/FTC/TDF group (mean ± SD change = 0.14 mg/dl ± 0.13); ATV/r + 
TVD group (mean ± SD change = 0.09 mg/dl ± 0.13); ATR group (mean ± SD change = 
0.02 mg/dl ± 0.12). 
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Figure 3: Serum creatinine (mg/dL) over time, 
mean analysis values with standard deviation 

 
 
Tenofovir Nephrotoxicity: 
 
Tenofovir, one of the four components of the EVG/COBI/FTC/TDF FDC, has been 
associated with new onset or worsening renal impairment in some patients.  The signature 
profile of tenofovir-associated nephropathy is a partial or complete Fanconi syndrome, 
with or without a reduction in GFR.  Fanconi syndrome is a generalized proximal 
tubulopathy; in its complete form it includes renal tubular acidosis, glycosuria with 
normoglycemia, aminoaciduria, hypophosphatemia, hypouricemia, and tubular 
proteinuria. The tubular dysfunction may precede the decline of renal function1.   
 
A recent renal biopsy series of 13 patients with tenofovir nephrotoxicity by Herlitz et al 
demonstrated a distinct pattern of proximal tubular injury characterized by severe 
mitochondrial damage with histological and ultrastructural findings2.   The duration of 
tenofovir therapy at the time of biopsy ranged from 3 weeks to 8 years (median 8 months) 
with tenofovir being discontinued at the time of biopsy in all patients.  Clinical follow-up 
was available for 11 of the 13 patients.  Complete recovery of renal function occurred in 
6 patients (including one who required dialysis for 4 months).  The five additional 
patients exhibited partial recovery but did not return to baseline.  The renal recovery rate 
described by Herlitz et al was very similar to that described by Malik et al12 in an earlier 
case series in which only 9 patients out of 19 had their serum creatinine return to baseline 
after discontinuation of TDF treatment following diagnosis of Fanconi’s syndrome. 
 
Multivariate analysis of postmarketing clinical data have shown that advanced age, low 
body weight, higher serum creatinine levels before starting tenofovir treatment, 
comorbidities (diabetes, hypertension, HCV co-infection), concomitant nephrotoxic 
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medications, advanced HIV infection (low CD4 counts, AIDS), and, in some studies, 
male sex were risk factors for tenofovir induced GFR reduction1,13. The odds of 
developing significant renal function reduction were 3.7 times higher for patients 
receiving tenofovir plus ritonavir-boosted protease inhibitor regimes than for those 
receiving tenofovir plus non-nucleoside reverse transcriptase inhibitor-based therapy, 
even adjusting for HIV viral load3.   
 
The Infectious Diseases Society of America (IDSA) provides the following guidelines for 
monitoring renal function in patients receiving TDF: Patients who have a GFR <90 
mL/min per 1.73 m2, patients receiving other medications eliminated via renal secretion 
(e.g., adefovir, acyclovir, ganciclovir, or cidofovir), patients with other comorbid diseases 
(e.g., diabetes or hypertension), or patients receiving ritonavir-boosted protease inhibitor 
regimens should be monitored at least biannually for measurements of renal function 
[serum creatinine and calculated creatinine clearance], serum phosphorus, and urine 
analysis for proteinuria and glycosuria.4  IDSA rates this recommendation as “B-III” 
indicating that there is moderate evidence to support this recommendation based on 
opinions of respected authorities, clinical experience, descriptive studies, or reports of 
expert committees.  Of note, other experts in the field have advocated for more frequent 
laboratory monitoring (i.e. at least every 3 months).  These authors argue that a 
permanent decline in renal function could potentially be avoided by such a screening 
schedule.5 

 

Treatment Emergent Renal Adverse Events in the Phase 3 Trials: 
 
Table 9 summarizes the renal AEs in the Phase 3 trials that fall under the following 
descriptive terms: nephropathies and tubular disorders, renal failure and impairment, 
renal function analyses, renal lithiasis, renal obstructive disorders, urinary tract signs and 
symptoms, and urinary abnormalities.  The notable adverse events that occurred with a 
higher incidence in the EVG/COBI/FTC/TDF group than in either of the comparator 
groups included the following: ‘Fanconi syndrome acquired’, ‘renal failure’, ‘blood 
creatinine increased’, ‘proteinuria’ and ‘nocturia.’  
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any grade was observed in fewer subjects in the EVG/COBI/FTC/TDF arm than the 
ATV/r + TVD arm (7 subjects, or 2.0% versus 20 subjects, or 5.7%, respectively).  
However, given the parameters of the toxicity grading scale, this is an underestimate of 
the true occurrence of glycosuria in these trials.  
 
We performed a separate analysis of the data from the pooled Phase 3 
EVG/COBI/FTC/TDF group (N = 699) in which normoglycemic glycosuria was defined 
as urine glucose ≥ 1+ with concurrent blood glucose levels ≤ 100 mg/dL, and proteinuria 
as urine protein ≥ 1+.  In that analysis, only 10 subjects (1.4%) developed 
normoglycemic glycosuria, and of those 10 subjects, 3 (0.4%) developed proximal 
tubulopathy leading to discontinuation of study drug. Using the same analysis criteria, 
only 6 subjects (0.9%) developed concurrent proteinuria and normoglycemic glycosuria, 
and 3 (0.4%) of those 6 subjects developed proximal tubulopathy leading to 
discontinuation of study drug.  
 
In study 216-0114, 7 subjects (including 5 subjects in the ATV/COBI + TVD arm and 2 
subjects in the ATV/r + TVD arm) discontinued study drug with evidence of proximal 
tubular dysfunction. Five of these 7 subjects had documented normoglycemic glycosuria 
(simultaneous serum glucose ≤ 100 mg/dL), and all 7 of these subjects had concurrent 
proteinuria and glycosuria (with normoglycemia in 5 of the subjects) documented at one 
or more study visits. 
 
Renal Summary: 
 
The disproportionate number of renal adverse events leading to study drug 
discontinuation (including proximal tubulopathies) in the EVG/COBI/FTC/TDF group 
combined with a higher frequency of graded serum creatinine and urine protein 
abnormalities raise a question as to whether two discrete processes may be at work: a 
non-pathologic decrease in eGFR as the Applicant maintains and a bone fide increased 
risk of renal dysfunction.  The difficulty arises in assessing for and rapidly discriminating 
between these two events, as a modest elevation in creatinine and modest decline in 
eGFR is anticipated with the use of EVG/COBI/FTC/TDF, but prolonged use in the 
setting of renal injury should be avoided.   
 
The Applicant proposes the following renal safety measures with respect to the use of 
EVG/COBI/FTC/TDF:  1) assess CrCl before initiating treatment with 
EVG/COBI/FTC/TDF and do not initiate treatment in patients with a CrCl < 70 mL/min; 
2) discontinue EVG/COBI/FTC/TDF if the estimated CrCl declines below 50 mL/min; 3) 
perform routine monitoring of estimated CrCl and serum phosphorus in patients with 
renal impairment or at risk of renal impairment; 4) avoid administration of 
EVG/COBI/FTC/TDF with concurrent or recent use of nephrotoxic drugs.   
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2.6 General Summary: 
 
In the two pivotal Phase 3 trials, EVG/COBI/FTC/TDF was shown to be non-inferior to 
the comparator groups with respect to efficacy.  Rates of virologic failure were low in the 
EVG/COBI/FTC/TDF group and similar to rates demonstrated in the comparator groups.  
 
The safety profile of EVG/COBI/FTC/TDF was generally acceptable. In the pivotal 
Phase 3 studies, there was a lower overall incidence of premature study drug 
discontinuation due to AEs in the EVG/COBI/FTC/TDF group compared to either 
control group.  The overall incidence of any treatment-emergent AEs, moderate to severe 
AEs, and SAEs judged as related to study drug by the investigator was similar between 
groups.   An apparent disproportionate number of renal AEs leading to study drug 
discontinuation (including proximal tubulopathy) occurred in the EVG/COBI/FTC/TDF 
group compared to the control groups.  Also, women comprised only 10% of 
EVG/COBI/FTC/TDF subjects in the pooled Phase 3 studies.  Given the relatively small 
percentage of women enrolled, our ability to identify potential safety signals in this 
population may be limited.  
 
 
3.0 PRELIMINARY TOPICS FOR THE ADVISORY COMMITTEE 
 
The Division is convening this meeting to solicit the committee’s comments on the 
following topics.  Please note, however, that these are preliminary topics and are still 
subject to change. 
 
1.  Please comment on the safety profile of elvitegravir/cobicistat/emtricitabine/ 
tenofovir disoproxil fumarate focusing on the increased frequency of proximal 
tubulopathy and other renal adverse events leading to drug discontinuation.   

 
2.  Considering the overall risks and benefits (including safety profile, resistance profile, 
and potential for drug-drug interactions), do the available data support approval of 
elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate as a fixed dose 
combination regimen for treatment of HIV-1 infection in treatment-naïve adults? 
If no, what additional studies are recommended? 

 
3. Are additional measures needed to improve renal safety in patients receiving 
elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate?  As part of your 
discussion, please comment on the following: 

 
a) Would additional laboratory monitoring (e.g. urine dipstick testing for protein 
and glucose) potentially improve renal safety? 
b) Would renal safety be enhanced by monitoring renal function in all patients as 
opposed to only patients with renal impairment or at risk of renal impairment?   
c) Should laboratory cutoffs be provided to help distinguish the effect of COBI on 
serum creatinine and creatinine clearance from genuine renal dysfunction? 
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d) Should recommendations be provided with respect to use in patients with 
baseline glycosuria and proteinuria?  
e) In treatment naïve patients, is the Applicant’s proposed creatinine clearance 
threshold of ≥ 70 mL/min for initiation of treatment acceptable? 

 
4.  Please discuss any other post marketing studies you would like to see conducted to 
further define risks or optimal use of elvitegravir/cobicistat/emtricitabine/tenofovir 
disoproxil fumarate.  
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