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1. Introduction

NDA 203093 represents the final step in the development program for Vitekta™ (elvitegravir, 
EVG), an HIV-1 integrase strand transfer inhibitor, developed by Gilead Sciences, Inc. The 
Applicant seeks an indication for EVG coadministered with a protease inhibitor/ritonavir and 
other antiretroviral agents for the treatment of HIV-1 infection in antiretroviral treatment-
experienced adults.  This proposed indication is based on the development program 
demonstrating that EVG’s pharmacokinetic profile warranted the use of low-dose RTV as a 
CYP3A inhibitor to increase exposure.  Additionally, Phase 2 clinical trials suggested efficacy 
could be optimized if EVG was administered in combination with a protease inhibitor (PI).
  
This CDTL Review will summarize reviews of additional information related to NDA 203093 
submitted in response to a Complete Response (CR) letter issued by the Division of Antiviral 
Products on April 26, 2013. The CR letter was issued after significant deficiencies were 
identified during the inspection of one of the manufacturing/testing sites critical to production 
and testing of Vitekta.

2. Background

The original NDA submission contained clinical study reports and datasets for two Phase 2 
trials and one Phase 3 trial in HIV-1-infected adults and a small pilot trial providing 
pharmacokinetic and limited safety data in HIV-1-infected adolescents (12 to 18 years of age).  
These data were reviewed by all disciplines during the original (first) review cycle and found 
to support approval.  For a full discussion of the original data and recommendations for 
approval, please refer to the primary discipline reviews archived between March 20, 2013 and
April 1, 2013, my CDTL Review dated April 5, 2013, and Dr. Debra Birnkrant’s Division 
Director Decisional Review dated April 26, 2013. 

The critical deficiencies identified during the facility inspections were as stated in the CR 
Letter: 

1. During the current inspection of the Gilead Sciences (Foster City, CA)
manufacturing facility for this application, FDA field investigators found significant 
deficiencies and discussed them with firm management. Firm management
acknowledged these deficiencies in a letter dated 23 April 2013. Satisfactory resolution 
of significant deficiencies is required before this application may be approved.

2. During the inspection of the Gilead Sciences (Foster City, CA) manufacturing
facility, FDA field investigators found significant concerns regarding the release and 
stability data presented in the NDA and in DMF 25187 because of lack of method 
validation of the test methods used to obtain this data. Before the application can be 
approved, the integrity of the drug substance and drug product release and stability data 
need to be assured by submission of a detailed explanation to reconcile the analytical 
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methods submitted in the NDA and the DMF with those used at the Foster City 
manufacturing site.

After extensive discussions with the FDA, the Applicant was able to take corrective actions 
that addressed the issues raised during the original pre-approval inspections.  The current 
resubmission provides a safety update of nine clinical trials and updated CMC information.  
No new efficacy data were submitted at this time.  

3. CMC/Device

For CMC information specific to this NDA resubmission, please refer to the CMC Review of 
Drug Product by Dr. Celia Cruz, and Drug Substance by Dr. Milton Sloan.  Their review 
covers issues that were unresolved at the time of the original NDA review resulting in the CR 
letter.    

As noted in the original CMC Review (Addendum 1), inspection of the Gilead facility in 
Foster City, CA identified deficiencies that called into question the validity of the batch 
analysis and primary stability data submitted in the NDA.  For that reason, the CMC review 
team withdrew their recommendation to approve Vitekta noting, “…the identity, strength, 
purity and the stability of the drug product and drug substance cannot be established at this 
time. The deficiencies…need to be resolved satisfactorily, before this NDA can be 
recommended for approval.”   

The Applicant submitted the following proposal to address the previously noted deficiencies:

 The Gilead Foster City site has been removed as a batch release testing and stability
testing facility for Vitekta drug product and elvitegravir drug substance.  These 
functions have been moved to . 

 All analytical method changes have been described and all necessary bridging studies 
have been included in the resubmission.  These were reviewed and found to be 
adequate. 

 Information regarding new suppliers of packaging materials was provided.  Stability 
data supports a shelf life of 48 months when drug product is stored in the approved 
container closure system below 30oC. 

The full Establishment Evaluation Request Report documenting “Acceptable” overall 
recommendation is included in the CMC Review as Attachment A.  There are no unresolved 
CMC issues and the CMC review team concluded the NDA and CR resubmission contained 
adequate information to support the identity, strength, purity and stability of Vitekta 85 mg 
and 100 mg.
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4. Nonclinical Pharmacology/Toxicology

No new nonclinical pharmacology/toxicology data were submitted with this NDA
resubmission.  The Pharmacology/Toxicology Reviewer considered the application acceptable 
and recommended approval.

5. Clinical Pharmacology/Biopharmaceutics 

No new clinical pharmacology data were submitted with this NDA resubmission.  For a 
complete discussion of the clinical pharmacology issues specific to this NDA resubmission, 
please refer to the Clinical Pharmacology Review, with Dr. Leslie Chinn as lead author.
Overall, the Clinical Pharmacology Review Team considered the application acceptable and 
recommended approval.

6. Clinical Microbiology

No new clinical virology data were submitted with this NDA resubmission.  Please refer to the 
Virology Reviews submitted by Dr. Sung Rhee for NDA 203100 (Stribild) and for this NDA 
for a complete discussion of the clinical virology issues related to elvitegravir.  The Clinical 
Virology Reviewer recommended approval of the NDA. 

7. Clinical/Statistical- Efficacy

To support the proposed indication, the Applicant originally submitted two Phase 2 trials 
(Studies 0105 and 0130) and one adequate and well-controlled Phase 3 trial (the combined 
Studies 0144 and 0145) in adult subjects.  In addition, they submitted a small 
pharmacokinetic/safety trial in adolescent subjects. No new clinical trials or efficacy data were 
submitted with this resubmission.  Overall, the Clinical and Statistical reviewers’ independent 
analyses confirmed the Applicant’s conclusions of effectiveness based on the pivotal clinical 
trials.  

8. Safety

For a complete description of the original NDA safety database and the safety analyses, please 
refer to the Clinical Review submitted by Russell Fleischer, Senior Clinical Analyst.  Review 
of the safety update in this resubmission was performed by Dr. Kimberly Martin.  

The Applicant provided a Safety Update from ongoing clinical trials as a required part of the 
CR resubmission.  This update did not include clinical or laboratory datasets.  It provided
summary information regarding deaths, serious adverse events, discontinuations due to 
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adverse events, and treatment-emergent adverse events for nine clinical trials in the 
development programs for EVG, COBI, or Stribild occurring since the first cycle data 
submission. Because some of these updates were also submitted and reviewed under other 
NDAs, Dr. Martin’s safety review focused on the Phase 3 pivotal trial (GS-US-183-145) and 
the supportive Phase 2 trial (GS-US-183-130) with additional key data summaries from the 
other trials not reviewed elsewhere.  Most of the new data summarized in the safety update 
comes from the open-label, rollover phase of the Study 145 in which all subjects are receiving 
an EVG-containing regimen.

Review of the safety update resubmission did not identify any new safety signals.  The most 
commonly reported adverse events included diarrhea, headache, nausea, upper respiratory 
infection, and back pain.  Three additional deaths had occurred and were reported in the safety 
update (Hodgkin’s lymphoma, diffuse large B-cell lymphoma, and respiratory
distress/refractory shock), none considered related to study drug.

Since the original safety review, integrase inhibitors have been temporally associated with 
cases of depression, suicidal ideation, and suicide attempts although a causal link has not been 
established.  During the resubmission review, the Review Team discussed in more detail cases 
of psychiatric events, particularly depression and suicidality reported related to use of EVG.  
Although the cases appeared to be confounded and almost all occurred in subjects with a 
history of previous psychiatric conditions, the accumulating number of cases led the Review 
Team to incorporate these events into the product label.  

No other notable safety issues, resolved or outstanding, warrant discussion in this review. 

9. Advisory Committee Meeting 

As elvitegravir has been previously approved as a component of the Stribild fixed dose 
combination tablet, an Advisory Committee meeting to discuss this NDA and the current 
resubmission was not warranted.  

10. Pediatrics

As noted in the original CDTL Review, the application will trigger pediatric postmarketing 
requirements (PMRs) under the Pediatric Research Equity Act (PREA).  The approval letter 
will include the following PREA PMR:

Your deferred pediatric study required by section 505B(a) of the Federal Food, Drug, and 
Cosmetic Act is a required postmarketing study. The status of this postmarketing study 
must be reported annually according to 21 CFR 314.81 and section 505B(a)(3)(B) of the 
Federal Food, Drug, and Cosmetic Act. This required study is listed below.

1. Evaluate the pediatric pharmacokinetics, safety, and antiviral activity of once 
daily elvitegravir combined with a background regimen including a protease inhibitor 
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coadministered with ritonavir in HIV-1 treatment-experienced pediatric subjects from 4 
weeks to less than 18 years of age.  Using doses selected based on the PK evaluation 
and agreed upon with the FDA, conduct a longer-term evaluation of pediatric safety 
and treatment of elvitegravir, plus background regimen including protease 
inhibitor/ritonavir, assessing treatment response on the basis of HIV-1 RNA virologic 
response and conducting safety monitoring over at least 24 weeks of dosing.

Protocol Submission: May 1, 2013
Study Completion: December 31, 2017
Final Report Submission: June 30, 2018

The NDA submission includes the results of Study 0152, a pharmacokinetic and safety trial of 
EVG given in combination with a PI/RTV regimen in treatment-experienced adolescents (12 
to < 18 years of age).  The Applicant did not seek an extension of the indication to this age 
group and did not propose labeling describing the trial.

11. Other Relevant Regulatory Issues

There are no other outstanding regulatory issues.

12. Labeling

Most of the labeling negotiations with the Applicant had been conducted prior to identification 
of inspectional issues that precluded approval in April, 2013. Many of the issues discussed 
were described in my previous CDTL. The only addition to the safety labeling is the inclusion 
of depression and suicidal events in the Adverse Reactions. Less Common Adverse Reactions 
Observed in Clinical Trials section of the label as follows: 

Psychiatric Disorders: depression, insomnia, suicidal ideation and suicide attempt 
(<1%, most in subjects with a pre-existing history of depression or psychiatric illness)

Since the first cycle review, new recommendations on format and content for product labeling 
have been conveyed to the Review Team.  The proposed label was reviewed by Stacey Min, 
Pharm.D., DAVP Acting Associate Director for Labeling, and recommendations were 
conveyed to the Applicant to bring the label up to current standards based on regulations, FDA 
guidances, and labeling best practices identified by the Study Endpoints and Labeling 
Development (SEALD) team.  

13. Recommendations/Risk Benefit Assessment

 Recommended Regulatory Action/Risk Benefit Assessment
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I concur with the conclusions of the FDA Review Team and recommend this NDA for 
EVG (as Vitekta tablets) coadministered with a protease inhibitor/ritonavir and with 
other antiretroviral agents, be approved for the treatment of HIV-1 infection in 
antiretroviral treatment-experienced adults in combination with a protease 
inhibitor/ritonavir and other antiretroviral drugs.  As noted in the first cycle reviews, 
the submitted Phase 2 and Phase 3 clinical trials met the regulatory standard of 
adequate and well-controlled clinical trials and achieved their stated efficacy 
objectives. The doses recommended for approval include: EVG 85 mg once daily when 
used in combination with atazanavir/ritonavir or lopinavir/ritonavir and EVG 150 mg 
once daily when combined with darunavir/ritonavir, fosamprenavir/ritonavir, or 
tipranavir/ritonavir. 

The safety update provided with the NDA resubmission does not alter the risk-benefit 
assessment.  Use of Vitekta as indicated provides a potential treatment benefit that 
outweighs the potential risk, when used in the appropriate patient population. 

With the agreement that the Applicant has addressed all issues related to previous 
inspection deficiencies, there are no remaining issues that preclude approval.

 Recommendation for Postmarketing Risk Evaluation and Management 
Strategies

At this time, no formal REMS is recommended.  A Patient Package Insert will be 
required to ensure that patients have access to important safety information and 
instructions for use of Vitekta in consumer-friendly language.

 Recommendation for other Postmarketing Requirements and Commitments

At the time of the first cycle review, a clinical pharmacology study was suggested by 
the review team in order to link the single entity EVG and COBI products to the 
efficacy and safety data generated with the Stribild FDC.  After further discussion, this 
PMC was not considered necessary to appropriately use Vitekta as indicated. 

See Section 10 for a description of the deferred pediatric clinical trials required under 
PREA.

 Recommended Comments to Applicant

No additional comments need to be communicated to the Applicant.
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1. Introduction 
 
NDA 203093 represents the final piece in the development program for Vitekta™ 
(elvitegravir, EVG), a new HIV-1 integrase strand transfer inhibitor, developed by Gilead 
Sciences, Inc.  The Applicant seeks an indication of EVG coadministered with a protease 
inhibitor/ritonavir and other antiretroviral agents for the treatment of HIV-1 infection in 
antiretroviral treatment-experienced adults.  This proposed indication is based on the 
development program demonstrating that EVG’s pharmacokinetic profile warranted the use of 
low-dose RTV as CYP3A inhibitor to increase exposure.  Additionally, Phase 2 clinical trials 
suggested efficacy could be improved if EVG was administered in combination with a 
protease inhibitor (PI).   
 
EVG is not considered a New Molecular Entity or New Chemical Entity.  It is a component of 
the fixed dose combination (FDC) tablet Stribild™ (elvitegravir, cobicistat, emtricitabine, 
tenofovir disoproxil fumarate, NDA 203100) approved August 27, 2012, as a complete 
regimen for the treatment of HIV-1 infection in antiretroviral treatment naïve adults.  The 
approval of Stribild was based on two adequate and well-controlled clinical trials 
demonstrating non-inferiority of the Stribild FDC to two of the most commonly used regimens 
in HIV-1-infected, treatment naïve adults.  The development programs of EVG and Stribild 
were conducted in parallel, with the EVG program intended for treatment-experienced patients 
and the Stribild program intended for treatment-naïve patients.   
 
This original NDA submission contains clinical study reports and datasets for two Phase 2 
trials and a large Phase 3 trial in HIV-1-infected adults and a small pilot trial providing 
pharmacokinetic and limited safety data in HIV-1-infected adolescents (12 to 18 years of age).  
Data from these trials form the basis for the current primary reviews and the recommendations 
for approval.   
 

2. Background 
 
The development program for EVG is documented in IND 72177, initially submitted in April 
2005.  At the time the IND was opened, there were no approved HIV-1 integrase inhibitors 
and drugs targeting HIV-1 integrase were considered an important new class of antiretroviral 
drugs.  EVG was granted Fast Track designation in May, 2006 as HIV-1 is considered a 
serious and life-threatening disease and EVG appeared to have potential to meet an unmet 
medical need by virtue of its novel mechanism of action. 
 
The regulatory history of EVG has been complex and since granting the Fast Track status, the 
Division of Antiviral Products (DAVP) has had multiple communications and meetings with 
the Applicant to provide feedback on the most appropriate development plan and subsequent 
registration.  In February, 2007, DAVP and the Applicant held a Type C meeting to discuss the 
EVG (then called GS-9137) development program.  Because of concern regarding higher than 
expected virologic failures in the Phase 2 Study 0105, DAVP recommended evaluating EVG 
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in combination with a protease inhibitor/ritonavir (PI/RTV) in another Phase 2 trial.  After 
conducting additional analyses from the available Phase 2 trial data, the Applicant requested 
another Type C meeting to continue the discussion regarding optimal study design for Phase 3 
trials.  At this meeting, held in June, 2007, they proposed beginning Phase 3 trials in highly 
treatment-experienced patients using a regimen of EVG in combination with a PI/RTV and 
another fully active antiretroviral drug.  During this meeting and in multiple separate 
correspondences, DAVP and the Applicant discussed the most appropriate EVG dose, active 
comparator, and noninferiority margin and reached final agreement on study design of GS-US-
183-0144 and GS-US-183-0145 to support EVG registration in June, 2008.    
 
In July, 2008, Gilead opened IND 103093 to evaluate the FDC of EVG/cobicistat/ 
emtricitabine/tenofovir disoproxil fumarate (now approved as Stribild) in treatment naïve, 
HIV-1-infected adults. In a January, 2009, meeting the Applicant proposed an integrated 
development program and simultaneous NDA submission for EVG and Stribild.  They 
proposed to combine the two similarly designed Phase 3 trials of EVG in treatment 
experienced patients, GS-US-183-0144 and GS-US-183-0145, into a single large trial (Study 
0145) for treatment-experienced subjects.  Additionally, two Phase 3 trials of Stribild 
compared to currently preferred treatment regimens for treatment-naïve patients were 
proposed.  The review team agreed that these three trials could provide the basis for integrated 
NDA submissions for a broad HIV-1-infected population, while acknowledging the complex 
logistics of this proposal.  At the time of that meeting, DAVP noted, “If the EVG exposure is 
confirmed to be similar after administration of the fixed dose combination tablet or the single 
drug product (boosted with ritonavir), the fixed dose combination tablet clinical trials are 
expected to be acceptable to support registration of EVG tablets. Registration of EVG tablets 
for a treatment naïve indication will require two adequately-powered, Phase 3 clinical trials 
with data covering at least 48 weeks of dosing….For a treatment-experienced indication, 48-
week efficacy and safety data from the single proposed Phase 3 trial will be considered 
acceptable in combination with supportive safety and efficacy data from your rollover study 
and the Phase 2 studies in experienced subjects…” 
 
The Applicant’s integrated development plan proceeded over the next few years with multiple 
clinical trials evaluating EVG as a single product, the Stribild FDC, and cobicistat (COBI) as a 
single product to inhibit CYP3A.  However, the trials progressed at different rates and Gilead 
revised their initial plan for simultaneous registration of EVG single tablets and the Stribild 
FDC.  Ultimately, the NDA for Stribild was submitted first, in November, 2011, with both 
NDAs for EVG and COBI submitted in April, 2012.  At the time Gilead proposed this filing 
strategy, DAVP noted, “…if you submit the EVG and FDC tablet NDAs prior to the GS-9350 
NDA, you will be eligible for three years of exclusivity, rather than five years of exclusivity, 
for a new chemical entity.”  Gilead acknowledged they understood the FDA’s position on this 
issue.  At the time of approval, Stribild was granted three year exclusivity and subsequently 
Gilead petitioned for review of the FDA’s exclusivity policy for FDCs containing one or more 
novel drugs.  
 
In summary, while this NDA appears to be based on a single Phase 3 trial, Study 0145 
represents the merging of two identically designed trials in different geographic locations.  In 
addition, the clinical trials reviewed as part of the Stribild NDA provide supporting evidence 
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of the contribution of EVG to an antiretroviral regimen in a different patient population.  Many 
of the nonclinical studies and CMC information pertinent to EVG were reviewed at the time of 
the Stribild NDA and these reviews will be referenced but will not be discussed in detail.  The 
clinical trials supporting approval of Stribild as a complete regimen for treatment of HIV-1 
infection in adults will also not be discussed in detail here. 
      

3. CMC/Device  
 
For CMC information specific to this NDA, please refer to the CMC Review of Drug Product 
by Dr. Celia Cruz, the Biopharmaceutics Review submitted by Dr. Kareen Riviere, and the 
EVG Drug Master File Review submitted by Dr. Milton Sloan.  Key points from their reviews 
are summarized below.  For a more complete review of the drug substance information 
pertinent to this review, please also refer to the CMC review for NDA 203100 (dated July 2, 
2012) which includes a review of EVG drug substance performed by Dr. Milton Sloan.   
 

• General product quality considerations 
 

As noted in the Introduction to this review, EVG is approved as a component of the 
Stribild FDC.  Dr. Sloan previously reviewed the Drug Master File for EVG drug 
substance and found it to be adequate.  Updated review for the current NDA, 
determined that the DMF remains adequate.   
 
Dr. Cruz determined from her review of EVG drug product information that the 
Applicant provided sufficient documentation to assure the identity, strength, purity, and 
quality of the final drug product.  EVG will be produced as an 85 mg pentagonal, film-
coated tablet for use with atazanavir/RTV and lopinavir/RTV and as a 150 mg 
triangular, film-coated tablet for use with darunavir/RTV, fosamprenavir/RTV, and 
tipranavir/RTV.  Drug product intended for sale in the U.S. will be a different color 
and have different debossing than drug product intended for Gilead’s Access Program 
for resource-limited countries.  Both tablet presentations contain commonly used 
excipients.  The manufacturing process employs appropriate controls for critical 
parameters in , and drug product specifications 
include appropriate tests for appearance, identification, assay, degradation, content 
uniformity, , and dissolution.  Drug product stability was evaluated at 
both routine settings and at settings of high temperature and humidity and no evidence 
of EVG degradation was identified over 48 months of monitoring.  The stability testing 
supports a shelf-life of 48 months when EVG is stored at room temperature with 
excursions permitted 15o to 30 oC. 
 
Dr. Riviere’s Biopharmaceutics Review summarizes the Applicant’s proposed 
dissolution methodology and acceptance criteria and the role of dissolution as a 
parameter in the manufacturing process.  In general, she agreed that the dissolution 
methods for both tablet strengths were adequately justified and the proposed process 
was acceptable.  The review team recommended a slight modification of the 
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dissolution acceptance criterion ( % at 45 minutes) and the Applicant accepted this 
recommendation. 
 

• Facilities review/inspection 
 

Several of the sites involved in manufacturing EVG drug product were recently 
inspected as part of the review of Stribild.  Three sites involved in manufacture and 
testing of EVG were inspected as part of this NDA review.  At the time of this CDTL 
review, two sites involved in manufacture of EVG drug substance have been inspected 
and have been found to be acceptable by the Offices of Compliance and New Drug 
Quality Assessment.  These sites include:  
 

Gilead Alberta ULC, Edmonton, Alberta – Drug substance manufacturer  
 

 – Drug substance 
manufacturer 
 

An additional site involved in release and stability testing of drug substance and drug 
product (Gilead Sciences, Foster City, CA) is also planned for inspection but the 
inspection has not yet been conducted.  Thus, the CMC review team can not 
recommend approval of EVG pending the successful completion of the inspection and 
review of the inspection findings.  
 

• Other notable issues (resolved or outstanding) 
 

There are no unresolved CMC issues. 
 

4. Nonclinical Pharmacology/Toxicology 
 
No new nonclinical pharmacology/toxicology data were submitted with this NDA as all 
necessary studies were submitted for review of NDA 203100.  For a complete review of the 
pertinent nonclinical pharmacology, pharmacokinetics, carcinogenicity, reproductive and 
developmental toxicology, and genotoxicity related to EVG please refer to the 
Pharmacology/Toxicology Review of NDA 203100 submitted by Drs. Pritam Verma, Peyton 
Myers, and Mark Powley dated June 29, 2012.  Dr. Verma provided a summary of his 
previous findings for this NDA which are reiterated in this CDTL Review.   
 

• General nonclinical pharmacology/toxicology considerations (including 
pharmacologic properties of the product, both therapeutic and otherwise).  
 
EVG is metabolized by CYP3A but is itself neither a strong inhibitor nor inducer of 
CYP3A. Consequently, clearance of EVG is reduced and drug concentrations increased 
in the presence of CYP3A inhibitors such as RTV and COBI.  This property of EVG is 
utilized in the proposed therapeutic regimen. 
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Single-dose and chronic dosing studies of EVG in rats and dogs revealed two 
treatment-related effects:  lipid vacuoles in the lamina propria of the upper small 
intestine and changes in cecum weight and dilation of the cecum without histological 
changes.  Neither of these findings precluded evaluation in human subjects. 
 

• Carcinogenicity  
 
EVG did not demonstrate mutagenic potential in a bacterial reverse mutation (Ames) 
test.  It was also negative in a rat micronucleus test, demonstrating no evidence of 
induction of chromosome damage.  However, in a study using Chinese hamster lung 
cells, EVG produced a slight increase in cells with chromosomal aberrations.  Overall, 
it was considered to have weak potential to induce chromosomal aberrations.  
 
No carcinogenic potential was identified in long-term carcinogenicity studies of EVG 
in mice and rats at exposures higher than those observed in humans receiving the 150 
mg dose.  One of the carcinogenicity studies evaluated high-dose EVG in combination 
with RTV resulting in animal exposures 14-fold the expected clinical exposure.  

 
• Reproductive toxicology 

 
No effects on male or female fertility and no effects on embryo-fetal development were 
identified in studies of EVG or EVG/RTV in rats.  Studies in rabbits demonstrated 
reduced maternal weight gain and food consumption with middle and high doses but no 
adverse effects on embryo-fetal development.  A perinatal/postnatal reproductive 
toxicity study in rats identified no significant signals and the juvenile animal toxicity 
segment of the study revealed only increased cecum weights without histopathological 
correlates, as previously noted.  For labeling purposes, EVG is considered a Pregnancy 
Category B drug indicating no human studies have been done but no significant 
toxicity or teratogenicity was identified in animal reproductive toxicology studies.  
 

• Other notable issues (resolved or outstanding) 
 
There are no unresolved pharmacology/toxicology issues.  
 

5. Clinical Pharmacology/Biopharmaceutics  
 
Some aspects of EVG’s pharmacologic profile were reviewed in conjunction with the review 
of Stribild (see NDA 203100, Clinical Pharmacology Review dated July 2, 2012).  For a 
complete discussion of the clinical pharmacology issues specific to this NDA, please refer to 
the Clinical Pharmacology Review, with Dr. Leslie Chinn as lead author.  Key points from the 
clinical pharmacology team’s review are summarized below.  

 
• General clinical pharmacology/biopharmaceutics considerations, including 

absorption, metabolism, half-life, food effects, bioavailability, etc. 
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EVG coadministered with RTV is rapidly absorbed after oral dosing and absorption is 
not affected by pH.  EVG is highly protein bound (98-99%).  It is metabolized by 
CYP3A and UGT1A1/3 and drug exposure is significantly increased in the presence of 
CYP3A inhibitors.  Coadministration with RTV improves the pharmacokinetic profile 
of EVG and results in a median half-life of 9.1 hours. 
 
Dose selection was evaluated and found to be appropriate based on drug exposure and 
antiviral activity observed in early EVG dose-finding trials.  The Phase 2 trial 
evaluating 20 mg, 50 mg, and 125 mg of EVG (as an earlier formulation) 
coadministered with 100 mg RTV demonstrated greater antiviral activity with the 
highest dose.  Subsequently, 150 mg of EVG administered as the Phase 3 formulation 
was shown to be bioequivalent to the 125 mg Phase 2 formulation when both were 
administered with RTV and this formulation is the to-be-marketed product.  
 

• Drug-drug interactions 
 

EVG itself is not expected to cause significant drug interactions, however, it is clearly 
affected by concomitant administration of drugs that inhibit or induce CYP3A. 
Because EVG is maximally increased by coadministered with RTV and another 
protease inhibitor, exposures are not expected to increase further when EVG/PI/RTV is 
administered with additional CYP3A inhibitors.  Coadministration with a potent 
CYP3A inducer such as rifampin is not recommended due to potential for decreased 
EVG exposure.  EVG exposures are also increased by concomitant use of UGT1A1 
inhibitors such as atazanavir/RTV or lopinavir/RTV.  This interaction is accounted for 
in the decreased EVG dose recommendation when used with these PI/RTV 
combinations.   

 
• Pathway of elimination  

 
EVG is primarily eliminated via hepatobiliary excretion with approximately 95% 
excreted in feces.  A small proportion (~7%) is excreted in the urine as metabolites. 

 
• Briefly comment on each of the critical intrinsic factors potentially affecting 

elimination: age, gender, hepatic insufficiency and renal impairment.   
 

As noted in Dr. Chinn’s review, “Based on population PK modeling, EVG exposures 
were not affected by age, gender, race, estimated glomerular filtration rate (eGFR), 
HIV-1 infection, or hepatitis B virus (HBV) or hepatitis C virus (HCV) coinfection.”  
EVG exposures were evaluated in subjects with moderate hepatic impairment and 
found to have exposures similar to healthy control subjects.  Therefore, no dose 
adjustment is required in patients with mild or moderate hepatic impairment.  Because 
RTV is not indicated for patients with severe hepatic impairment, EVG will also not be 
recommended in this patient population.  Subjects with severe renal impairment were 
found to have similar EVG exposures compared to healthy control subjects; no dose 
adjustment is needed for patients with renal impairment.  
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• Demographic interactions/special populations  
 

No specific demographic characteristics appeared to have a significant impact on drug 
exposure.     

 
The Applicant included in the NDA submission results of a pharmacokinetic and safety 
study of EVG in HIV-1-infected, treatment-experienced adolescents (12 to < 18 years 
of age).  Study 0152 conducted intensive pharmacokinetic sampling in a cohort of 
adolescents who were receiving an investigator-selected PI/RTV regimen.  EVG was 
added to the subject’s background treatment regimen at a dose of 150 mg or 85 mg 
depending on the PI/RTV regimen as in the adult clinical trials with pharmacokinetic 
sampling performed on Day 10 of the combined dosing.  Of the 25 subjects enrolled, 
23 completed the pharmacokinetic phase of the trial and had evaluable 
pharmacokinetic data, 13 receiving EVG 85 mg and 10 receiving EVG 150 mg. As 
noted in the Clinical Pharmacology Review: 
 

The primary exposure endpoint was EVG AUCtau. The 90% confidence intervals 
(CI) associated with the ratios of the geometric least square means (GLSM) for 
EVG AUCtau  were within the protocol-defined no-effect bounds of 80-143% for the 
EVG 150 mg treatment group, but the upper bound of the 90% CI for AUCtau rose 
above 143% for the EVG 85 mg treatment group, indicating a statistically 
significant increase in EVG exposure in adolescents relative to adults. However, 
these exposure differences are not considered to be clinically relevant based on the 
EVG exposure-safety relationship. 
 

Consequently, from a clinical pharmacology perspective, the Applicant demonstrated 
that adolescents can achieve similar EVG exposure compared to that observed in adults 
and, therefore, has met the primary criterion for approval of dosing recommendations 
in this age group.  See additional discussion of this trial in Section 10 of this CDTL 
review.  

 
• Thorough QT study or other QT assessment 

 
A thorough QT study was conducted to assess the impact of EVG on ECG parameters 
and was reviewed at the time of the Stribild NDA.  For a complete description of this 
study, please refer to the Clinical Pharmacology Review of NDA 203100.  

 
EVG does not have significant impact on either QT or PR interval.  The thorough QT 
study submitted and reviewed under NDA 203100 evaluated EVG/RTV doses of 125 
mg/100 mg (the Phase 2 formulation therapeutic dose) and 250 mg/100 mg 
(supratherapeutic dose).  Labeling of effects of EVG on ECG will be similar to the 
description contained in the approved Stribild label:  
 

The effect of multiple doses of elvitegravir 125 and 250 mg (coadministered with 
100 mg ritonavir) on QTc interval was evaluated in a randomized, placebo- and 
active-controlled (moxifloxacin 400 mg) parallel group thorough QT study in 126 
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healthy subjects. In a study with demonstrated ability to detect small effects, the 
upper bound of the one-sided 95% confidence interval for the largest placebo 
adjusted, baseline-corrected QTc based on Fridericia’s correction method (QTcF) 
was below 10 ms, the threshold for regulatory concern.  The dose of 250 mg 
elvitegravir (with 100 mg ritonavir) is expected to cover the high exposure clinical 
scenario. 

 
• Pharmacometrics assessment 

 
The Phase 2 development program previously identified that 125mg EVG/100 mg 
RTV (as the Phase 2 formulation) provided better antiviral activity than lower doses 
and that 150 mg EVG/100 mg RTV (as the Phase 3/to-be-marketed formulation) 
provided similar exposure.   Subjects enrolled in Study 0145 were monitored with 
plasma drug concentrations on a regular basis during the trial and Dr. Dhananjay 
Marathe, the pharmacometrics reviewer, used these data to explore the exposure 
response relationships of EVG for both efficacy and safety parameters.  As noted in the 
Clinical Pharmacology Review, no clear relationship between virologic response and 
EVG exposure could be determined across the range of clinically observed exposures. 
This is likely a result of the Applicant selecting a clinical trial dose that was expected 
to provide exposure in the active exposure-response range.  Similarly, no relationship 
between the most common AE (diarrhea) and EVG exposure could be determined.  In 
this case, diarrhea was associated with RTV dose as subjects received between 100 mg 
and 400 mg of RTV depending on the coadministered PI, and diarrhea has been 
previously associated with RTV use.  However, the RTV dose did not account for all of 
the diarrhea as it was used in both arms and subjects receiving an EVG regimen had a 
higher rate of diarrhea than those receiving a RAL regimen.  
 
Routine assessment of plasma drug concentrations during the clinical trials also 
provides an objective assessment of subjects’ adherence to the EVG regimen.  These 
analyses suggest an association between poor virologic response and suboptimal 
adherence, a somewhat obvious and logical conclusion.  For example, overall 44% of 
subjects in Study 0145 had one or more EVG concentrations below the level of 
quantitation, suggestive of missing more than one dose.  Overall, women had higher 
EVG exposures (AUC, Cmax, and Ctrough) than men, however, 54% of women compared 
to 41% of men had a documented undetectable EVG level suggesting poorer adherence 
to the treatment regimen by women.  Similarly, adolescents who continued in the 
extension treatment phase of Study 0152 had plasma EVG concentrations measured at 
each follow-up visit.  The intensive pharmacokinetic evaluation in this trial 
demonstrated that adolescents receiving 85 mg or 150 mg of EVG plus PI/RTV had 
exposures comparable to or slightly higher than those observed in adults.  However, 
8/9 subjects (88%) continuing the EVG regimen had multiple EVG concentration 
samples below the limit of quantification during the 48-week treatment phase.  Thus, it 
is not surprising that the virologic response rate in this pilot study was low.   
 

• Other notable issues (resolved or outstanding) 
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During the initial filing review of this NDA, the DAVP review team discussed the 
possibility of expanding the proposed indication to include use of EVG in combination 
with either RTV or COBI in combination with any two approved nucleoside reverse 
transcriptase inhibitors (NRTIs) in treatment-naïve patients.  While it was recognized 
that neither EVG/RTV nor EVG/COBI were evaluated in this patient population, the 
review team explored the concept of linking these indications through appropriate 
pharmacokinetic data and historical clinical data.  In general, DAVP does not require 
an applicant to evaluate a new antiretroviral in combination with all other antiretroviral 
drugs as multiple clinical trials conducted over the last 20 years have confirmed that 
many dual-NRTI combinations are equally effective when administered with a PI, 
NNRTI or INSTI.  
 
The combination of EVG/RTV plus two NRTIs as a possible treatment regimen was 
discussed early in EVG Phase 2 development.  As noted by the DAVP Clinical 
Microbiology reviewers, the use of subtherapeutic doses of RTV in the absence of 
another potent PI poses a theoretical risk of selection of PI resistance.  Thus, a regimen 
of EVG/RTV plus two NRTIs is not considered acceptable regardless of similarity of 
EVG exposures achieved by EVG/RTV and EVG/COBI. 
 
The combination of EVG/COBI was evaluated in combination with emtricitabine and 
tenofovir DF as part of the Stribild FDC and was found to be as effective as Atripla 
(efavirenz/emtricitabine/tenofovir DF FDC) and atazanavir/RTV plus 
emtricitabine/tenofovir, two of the “preferred” regimens for treatment-naïve patients.  
The clinical reviewers reasoned that based on the successful Stribild trials and the 
variety of NRTI regimens used in the treatment-experienced Study 0145, EVG/COBI 
could be effectively combined with other approved dual NRTI regimens as an initial 
treatment.  Such a regimen might be appropriate for patients with relative 
contraindications to receiving tenofovir DF (e.g., poor renal function or history of poor 
bone health).  However, the Clinical Pharmacology reviewers identified that no 
pharmacokinetic data were submitted to allow linking of the Stribild FDC formulation 
to the individual EVG and COBI formulations when used together.  As noted in the 
Clinical Pharmacology Review: 

 
“…a relative BA/BE study is required to establish similarity in EVG exposures 
following the administration of Stribild® fixed dose combination tablet or 
coadministration of the EVG and Cobi single agent formulations in order to link the 
efficacy and safety data in treatment-naïve patients…” 

 
Attempts to support the indication in treatment-naïve patients were not sufficiently 
persuasive and cross-study pharmacokinetic comparisons suggested the EVG exposure 
might be lower for the individual EVG and COBI products given together compared to 
the Stribild FDC.  Thus, the regimen of EVG/COBI plus two NRTIs was determined to 
not have adequate evidence to support an indication in treatment-naïve patients.  
 
Overall, the Clinical Pharmacology review team considered the application acceptable 
and recommended approval. 
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6. Clinical Microbiology  
 
Initial evaluation of the mechanism of action, resistance pathways associated with EVG, and 
cross-resistance was completed as part of the Stribild NDA review.  Please refer to the 
Virology Reviews submitted by Dr. Sung Rhee for NDA 203100 and for this NDA for a 
complete discussion of the clinical virology issues.  The major points of her review for this 
NDA are summarized below.  
 

• General considerations and mechanism of action 
 

EVG is an HIV-1 integrase strand transfer inhibitor (INSTI) and 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.  The antiviral activity of EVG was previously confirmed 
against multiple laboratory and clinical isolates of HIV-1 with EC50 values ranging 
from 0.02 to 1.7 nM.  Both RTV and COBI function as CYP3A inhibitors to increase 
systemic exposure of EVG.  Although COBI has no detectable antiviral activity in cell 
culture assays against laboratory or clinical isolates of HIV-1, RTV is an approved 
HIV-1 PI that has the potential to select for multiple PI resistance-associated 
substitutions when used at subtherapeutic doses.  This potential selection of resistance 
substitutions was one of the concerns leading to the evaluation of EVG in combination 
with PI/RTV and other antiretroviral drugs in the EVG development program. 
 

• Resistance  
 

Assessment of resistance to EVG included a pooled analysis of HIV-1 isolates from 
285 resistance testing-eligible subjects failing an EVG-based regimen enrolled in 
clinical trials from the EVG development program or the Stribild development program 
(GS-US-183-0105, -0130, and -0145, and GS-US-236-0102, -0103, and -0104).  As 
noted in the Virology Review:  
 

Development of substitutions T66A/I/K, E92A/G/Q, T97A, F121C/Y, P145S, 
Q146I/L/R, S147G, Q148H/K/R, and N155H/S in the HIV-1 integrase protein was 
primarily associated with resistance to EVG. Of the 266 virologic failures with 
evaluable IN genotypic data, 72.2% (192/266) developed one of the primary EVG 
resistance-associated substitutions. Substitutions at the 9 primary resistance-
associated amino acid positions appeared to emerge independently as separate 
pathways to EVG resistance….Overall, substitutions at E92 (E92A/G/Q, n=103, 
38.7% of evaluated virologic failures) and at N155 (N155H/S, n=72, 27.1% of 
evaluated virologic failures) were most frequently observed. 

 
The emergence of primary EVG resistance-associated substitutions resulted in median 
decreases in susceptibility to EVG of 8-fold (ranging from 2- to >158-fold) compared 
to wild-type reference HIV-1.  Secondary EVG resistance-associated substitutions were 
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identified in 64% of subjects with evidence of primary substitutions.  These secondary 
substitutions included:  H51Y, L68I/V, G70R, V72A/I/N, I73V, Q95K/R, T112A, 
S119R, T124A, E138A/K, G140A/C/S, E157Q, K160N, E170A, S230R, and D232N.  
In general, these findings confirm the EVG resistance analysis conducted at the time of 
the Stribild NDA review.  
 

• Cross-resistance 
 

As noted in the Virology Reviews for both the Stribild NDA and this NDA, broad 
cross-resistance between EVG and raltegravir (RAL) has been demonstrated.  In the 
pooled resistance analysis, almost all of the HIV-1 isolates from subjects receiving 
EVG found to be genotypically and phenotypically resistant to EVG were also resistant 
to RAL (94%).  Similarly, in Study 0145, those subjects receiving RAL who developed 
resistance to RAL were almost all found to be resistant to EVG (96%).   

 
• Other Notable issues (resolved or outstanding) 

 
There are no unresolved virology issues.  After careful review of the nonclinical and 
clinical virology data, the Virology review team recommended approval of EVG in 
combination with a PI/RTV and other antiretroviral drugs.  As per DAVP standard 
request, the Applicant will be asked to continue to monitor for novel resistance 
substitutions in on-going clinical trials.  

 

7. Clinical/Statistical- Efficacy 
 
To support the proposed indication, the Applicant submitted two Phase 2 trials (Studies 0105 
and 0130) and one adequate and well-controlled Phase 3 trial (the combined Studies 0144 and 
0145) in adult subjects.  In addition, they submitted a small pharmacokinetic/safety trial in 
adolescent subjects which will be discussed in more detail in Section 10 of this review.  As 
noted in Section 2 of this CDTL review, the regulatory history of this development program is 
complex and this package of clinical trials was agreed upon by the Applicant and DAVP after 
multiple discussions.  In addition, the development program and subsequent approval of 
Stribild provided data considered supportive of the contribution of EVG in an antiretroviral 
treatment regimen in another patient population.  For a detailed description of the supportive 
and registrational clinical trial designs, please refer to the Clinical Review provided by Russell 
Fleischer, Senior Clinical Analyst. 
 
Overall, the Clinical and Statistical reviewers’ independent analyses confirmed the Applicant’s 
conclusions of effectiveness based on the pivotal clinical trials.  Dr. Lei Nie, the Statistical 
Reviewer, conducted numerous analyses to assess the robustness of the results in different 
demographic subgroups.  The following points summarize the key findings of the FDA’s 
clinical and statistical reviewers. 
 
Study GS-US-183-0145 (Study 145) was a multicenter, randomized, double-blind, double 
dummy study of the safety and efficacy of EVG versus RAL, each administered with a 
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background regimen that included a fully active PI coadministered with RTV and at least one 
other active antiretroviral drug.  Subjects were eligible for the trial if they were HIV-1- 
infected, treatment experienced, had HIV-1 RNA > 1000 copies/mL, and had documented 
resistance from two or more different classes of antiretroviral agents or at least 6 months 
treatment experience before screening.  Subjects were randomized 1:1 to receive one of the 
following regimens blinded to INSTI assignment:  

• Group 1: EVG 150 mg (or 85 mg) once daily + RAL placebo twice daily + selected 
PI/RTV background 

• Group 2: RAL 400 mg twice daily + EVG placebo once daily + selected PI/RTV 
background 

Atazanavir, darunavir, fosamprenavir, lopinavir or tipranavir coadministered with RTV were 
allowed as background PIs.  The dose of RTV was administered according to the prescribing 
information for each PI and could range from 100 mg once daily to 200 mg twice daily.   
 
The protocol-defined primary efficacy endpoint was the percentage of subjects who achieved 
and maintained confirmed HIV-1 RNA < 50 copies/mL through Week 48 with this endpoint 
based on the FDA-defined TLOVR analysis.  However, review of efficacy for the NDA 
submission was conducted after all subjects had reached Week 96 and the key efficacy 
endpoint was revised to use the newer FDA “snapshot” analysis which has replaced TLOVR 
as the preferred analysis. The primary analysis was an intent-to-treat analysis performed on all 
subjects who were randomized and received at least one dose of study medication.  The FDA 
statistics team noted that Study 0145 enrolled subjects with a known phenotypic sensitivity 
score (PSS) between 1 and 2 (a fully active PI, another active drug) while the reference clinical 
trials for RAL approval enrolled subjects with a wider variability in PSS (0 to 3 or more).  This 
difference in the studied populations made it difficult to determine the appropriate 
noninferiority margin for Study 0145.  The nominal noninferiority margin agreed upon prior to 
beginning the trial was 10%.  A variety of other differences between Study 0145 and the RAL 
registrational trials potentially impacting the comparability of the trials are discussed in more 
detail in Dr. Nie’s Statistical Review.  He concluded that the margin of 10% was acceptable. 
 
Of the 724 subjects randomized, 361 were assigned to the EVG group and 363 were assigned 
to the RAL group.  Of those enrolling, 12 subjects never received study drug (EVG 7 subjects 
and RAL 5 subjects), leaving 354 and 358 subjects who received at least one dose of study 
drug in the EVG and RAL groups, respectively.  Ten additional subjects were excluded from 
the efficacy analysis due to multiple major protocol deviations at one clinical site (Site 4390) 
resulting in a final efficacy population of 351 subjects in each of the treatment arms.  
Demographic and baseline characteristics were similar between treatment groups. Subjects in 
Study 0145 ranged from 19 to 78 years, with a median age of 44 years, 83% were male, 64% 
were white, and 32% were Black or African American. At baseline, approximately 45% in 
both groups had CD4 cell counts ≤ 200 cells/μL, approximately 26% had HIV-1 RNA 
>100,000 c/mL, 85% had a genotypic sensitivity score (GSS) of 2 or higher, and 88% had a 
PSS of 2 or higher.  The most commonly used PIs included darunavir/RTV (58%), 
lopinavir/RTV (19%), and atazanavir/RTV (16%).   
 
Overall, subjects receiving an EVG-based regimen were as likely as those receiving a RAL-
based regimen to achieve virologic suppression of HIV-1.  The FDA’s independent analysis 
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confirmed the Applicant’s conclusions.  The results of the FDA’s analysis likely to be 
displayed in the product label are shown in Table 1.  
 
Table 1:  Virologic Outcome of Randomized Treatment of Study 145 at 
Week 96a 
 

 
Elvitegravir + BR

(N=351) 
Raltegravir + BR 

(N=351) 
HIV-1 RNA < 50 copies/mL 52%* 53% 
HIV-1 RNA > 50 copies/mL b 36% 31% 
No Virologic Data at Week 48 or 
Week 96 Window 12% 16% 

Discontinued Study Drug Due to 
AE or Deathc 3% 7% 

Discontinued Study Drug Due to 
Other Reasons and Last Available 
HIV-1 RNA < 50 copies/mLd  

8% 9% 

Missing Data During Window but 
on Study Drug 1% 1% 

*  Treatment Difference -1.1% (95% CI = -8.5%, 6.2%) 
a. Week 96 window is between Day 645 and 700 (inclusive). 
b. Includes subjects who had ≥50 copies/mL in the Week 96 window; subjects who 

discontinued early due to lack or loss of efficacy; subjects who had a viral load ≥50 
copies/mL at the time of change in background regimen; subjects who discontinued 
for reasons other than an adverse event, death, or lack or loss of efficacy, and at the 
time of discontinuation had a viral value of ≥50 copies/mL. 

c. Includes subjects who discontinued due to adverse event or death at any time point 
from Day 1 through the time window, if this resulted in no virologic data on 
treatment during the specified window. 

d. Includes subjects who discontinued for reasons other than an adverse event, death, or 
lack or loss of efficacy; e.g., withdrew consent, loss to follow-up, etc.   

 
 

The efficacy results at Week 96 are somewhat disappointing in the context of all subjects 
receiving a regimen containing a fully active PI/RTV and an INSTI.  However, the virologic 
suppression rates are comparable to those obtained in the RAL registrational trials and other 
HIV-1 treatment trials for a roughly similar treatment-experienced population.   
 
As noted in the Clinical Review, about 41% of subjects discontinued study drug before 
reaching Week 96.  The most common reasons for premature discontinuation included: subject 
noncompliance (10%), lost to follow-up (8%), and withdrawal of consent (7%).  The reasons 
for discontinuation were similar across the treatment arms although numerically more subjects 
in the EVG arm withdrew consent (8% compared to 5%) and there were more deaths in the 
RAL arm (2.5% compared to < 1%).  This represents a relatively high drop-out rate that can 

Reference ID: 3289130



Cross Discipline Team Leader Review NDA 203093 Vitekta™ (elvitegravir) 

Page 15 of 29 15

not be fully explained.  The low rate of discontinuations attributable to adverse events (AEs) 
or deaths is reassuring.  
 

• Subgroup analyses 
 

The statistics reviewer evaluated the treatment effect across a variety of demographic 
and disease characteristics subgroups.  Dr. Nie noted that there appeared to be 
statistical heterogeneity in the treatment effect of EVG compared to RAL (using 
snapshot endpoint of HIV-1 RNA < 50 copies/mL) in the analyses by gender, race, and 
geographic region.  The initial subgroup analyses suggested that women, non-white 
subjects, and non-US region had lower treatment response to EVG than to RAL.  These 
observations were explored and discussed with the Applicant and the review team 
acknowledged the uncertainty of the findings.  The observed heterogeneity reached 
statistical significance for some subgroups at Week 48 but not at Week 96, while other 
subgroups the reverse was observed.  Subgroup analysis according to the pre-specified 
stratification factors (HIV-1 RNA and CD4 cell count) did not identify significant 
differences in treatment effect nor did subgroups according to age or coadministered 
background drugs.  Additionally, subgroup analyses done using the TLOVR endpoint 
algorithm failed to identify any heterogeneity in treatment effect.  The two analysis 
methods classified subjects discordantly as success or failure in about 10% of cases and 
these discordant subjects may have had an impact on subgroup analyses.  Both the 
Applicant and the statistical reviewer point out that these subgroup results are not 
corrected for multiple testing and may have occurred by chance due to the number of 
subgroup analyses performed.  Finally, as described in Section 5 of this review, 
adherence rates as measured by plasma EVG concentrations were different in different 
subgroups.  Dr. Nie concluded that the apparent heterogeneity did not represent true 
ineffectiveness in women or non-white subjects and did not outweigh the primary 
efficacy analysis demonstrating non-inferiority of EVG to RAL. 

 
• Other notable efficacy issues (resolved and outstanding) 

 
Study 0145 was designed to evaluate subjects with significant past treatment 
experience and resistance to other antiretroviral drug classes but also to allow subjects 
enrolled in the trial to receive a regimen with a high likelihood of achieving virologic 
suppression.  In general, we would expect subjects with more treatment options defined 
by GSS or PSS to achieve higher rates of virologic suppression.  Among Study 0145 
subjects with a GSS of < 1, 69% and 67% had HIV-1 RNA <50 copies/mL at week 96 
in the EVG and RAL treatment arms, respectively, compared to 49% and 51% among 
subjects with a GSS > 1.  Discussion with the Applicant led to the conclusion that this 
apparent anomaly in results was likely due to differential adherence and/or 
discontinuation in these subgroups and the small size of the GSS < 1 subgroup.   
 
The subgroups analyses as well as the primary efficacy analysis must be interpreted in 
the context of a relatively high treatment discontinuation rate.  Although about 40% of 
subjects discontinued assigned study drug before completing 96 weeks of treatment, a 
relatively small proportion had missing Week 96 data in the efficacy analysis.  In Dr. 
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Nie’s efficacy analysis, about 18% of subjects discontinued study drug for 
AEs/death/pregnancy or other reasons but were counted as “virologic failure” (HIV-1 
RNA > 50 copies/mL) in the final efficacy analysis. An additional 13% discontinued 
prior to Week 96 due to AEs/death/pregnancy or other reasons but the last HIV-1 
measurement was < 50 copies/mL.  This is an unusual pattern of discontinuations for 
an HIV treatment trial as the subject disposition in the demographic datasets 
(determined by investigator) differs slightly from the disposition in the final efficacy 
analysis (determined by efficacy algorithm).  This emphasizes the complex relationship 
between subjects enrolling in a clinical trial, whether they remain in the trial for 96 
weeks or more, and when and why they discontinue.  
 

8. Safety 
 
The safety assessment of EVG is derived primarily from review of data from Study 0145 
through 96 weeks of blinded treatment.  For a complete description of these data and the safety 
analyses, please refer to the Clinical Review submitted by Russell Fleischer, Senior Clinical 
Analyst.  Key findings of his review are summarized below.  These safety analyses were also 
considered in the context of the recent review and approval of EVG as part of the Stribild 
FDC.  The primary safety issues identified during the review of Stribild included the COBI-
related increase in serum creatinine and the contribution of COBI to tenofovir DF-related renal 
AEs including Fanconi syndrome.   
 

• Adequacy of the database, major findings/signals, special studies, foreign marketing 
experience, if any, and plans for postmarketing as discussed in the Pre-Approval 
Safety Conference (if NME will be approved) 

 
The safety database for EVG includes 629 subjects who received an EVG-based 
regimen for 10 days up to 192 weeks.  In the Phase 3 Study 0145, subjects received a 
regimen of 85 mg or 150 mg EVG dependent on their selected PI/RTV.  Some of the 
safety analyses were completed using an integrated database of 599 subjects who 
received EVG in Studies 0105, 0130, and 0145.  The safety assessment is confounded 
by the coadministration of multiple other antiretroviral drugs and other medications but 
the Applicant’s overall assessment of EVG safety is considered adequate.  EVG is not 
approved as a single entity in any other country; the global development program is 
intended to satisfy regulatory requirements in the U.S. and other countries.  No specific 
safety studies will be requested as postmarketing requirements (PMRs), however, 
ongoing and planned drug-drug interaction studies will be requested to further inform 
safe drug use.  
 

• General discussion of deaths, SAEs, discontinuations due to AEs, general AEs, and 
results of laboratory tests.  
 
There were 27 deaths in the integrated safety analysis of EVG clinical trials submitted 
in this NDA (total 599 subjects).  Three deaths occurred in the Phase 2, dose-ranging, 
Study 0105 (B-cell lymphoma, Pneumocystis jirovecii pneumonia, and 
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cardiorespiratory failure).  Another 11 subjects died during the open-label, 
rollover/extension, Study 0130.  Deaths in Study 130 were attributed to:  subdural 
hematoma following recreational drug overdose, PCP resulting in respiratory failure, 
presumed autoerotic asphyxiation, perforated ulcer, colorectal carcinoma, sepsis, 
occlusive coronary arterial sclerosis with dilated cardiomyopathy, killed by 
strangulation, PML, Hodgkins lymphoma, and advanced HIV disease.  None of the 
deaths in either of the Phase 2 trials were considered related to EVG.   
 
Thirteen subjects died while participating in Study 0145, 3 receiving EVG and 10 
receiving RAL, although not all of the deaths occurred in subjects on active treatment 
(i.e., within 30 days of discontinuing blinded study drug).  Among subjects receiving or 
within 30 days of receiving study drug, reported causes of death included:  cardiac 
failure/ischemic cardiomyopathy, peritonitis due to intestinal perforation, 
choking/foreign body aspiration, acute heroin intoxication, auto accident, severe 
autoimmune anemia, possible acute coronary event, cardiac arrest, non-Hodgkins 
lymphoma, and biliary sepsis related to small cell/neuroendocrine tumor.  Three of the 
deaths in subjects receiving RAL were considered possibly related to study drug but 
none of the deaths in subjects receiving EVG were attributed to study drug.  
 
Serious adverse events (SAEs) were reported in 29% of subjects receiving an EVG 
regimen compared to 22% of those receiving the comparator regimen in pooled 
analysis of Studies 0105 and 0145.  Narratives of these events were reviewed and eight 
were considered possibly related to EVG treatment (see Clinical Review for 
description of individual cases).  The possibly related SAEs included:  hypersensitivity 
reaction, syncope, new onset diabetes mellitus and renal failure, increased 
transaminases, cholestatic hepatitis, necrotizing retinitis, pancreatitis with increased 
creatine kinase, and acute decompensation of dilated cardiomyopathy.   
 
Adverse events led to study drug discontinuation in 4.5% of subjects (27/599) 
receiving an EVG regimen. In the trials containing an active comparator, 4% of 
subjects receiving comparator regimens (17/421) discontinued because of AEs.  In 
Study 0145, AEs considered possibly related to EVG and resulting in study drug 
discontinuation included: abdominal pain/vomiting/increased girth, hemolytic anemia, 
transaminitis, nausea/vomiting/headache, fatigue, and cholestatic hepatitis. 
 
As noted in the Clinical Review, the most commonly reported AEs (all severity grades) 
during EVG treatment in Study 0145 were diarrhea, nausea, vomiting, abdominal pain, 
fatigue, headache, dizziness, dysguesia, and rash events. The majority of events were 
mild to moderate in severity and only diarrhea occurred more often among subjects 
receiving EVG.  RTV has been associated with gastrointestinal AEs, particularly 
diarrhea and nausea, but all subjects in Study 0145 received a PI coadministered with 
RTV.  Although pharmacometrics analysis suggested that diarrhea was not associated 
with EVG exposure (but perhaps with RTV dose), EVG did appear to contribute to 
increased rates of diarrhea and some other gastrointestinal AEs.  Table 2, summarizes 
the treatment-emergent AEs graded as moderate to severe/life-threatening (Grades 2-4) 
occurring in at least 2% of subjects.   
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Table 2: Treatment-emergent Adverse Events (Grades 2-4) Reported in >2% 
of Subjects through Week 96, Study 145  
 
 
N(%) 

EVG 
(n=354) 

RAL 
(n=358) 

Diarrhea 47 (13) 28 (8) 
Nausea 14 (4) 10 (3) 
Abdominal pain 11 (3) 10 (3) 
Vomiting 11 (3) 9 (2.5) 
Fatigue 10 (3) 9 (2.5) 
Edema peripheral 10 (3) 4 (1) 
Bronchitis 17 (5) 21 (6) 
Upper respiratory tract infection 19 (5) 18 (5) 
Pneumonia 15 (4) 8 (2) 
Urinary tract infection 14 (4) 18 (5) 
Cellulitis 8 (2) 7 (2) 
Nasopharyngitis 7 (2) 7 (2) 
Anogenital warts 7 (2) 5 (1) 
Folliculitis 8 (2) 0 
Influenza 8 (2)  3 (1) 
Blood triglycerides increased 10 (3) 8 (2) 
Hypercholesterolemia 8 (2) 12 (3) 
Hyperlipidemia 9 (2.5) 5 (1) 
Back pain 21 (6) 15 (4) 
Pain in extremity 14 (4) 15 (4) 
Arthralgia 18 (5) 9 (2.5) 
Headache 13 (4) 7 (2) 
Depression 21 (6) 20 (6) 
Insomnia 9 (2.5) 9 (2.5) 
Anxiety 9 (2.5) 6 (2) 
Cough 8 (2) 11 (3) 
Source:  NDA 203093, Clinical Review submitted by Russell Fleischer. 

 
 
FDA’s guidelines on labeling safety information recommend displaying adverse drug 
reactions (i.e., AEs considered possibly related to drug) in tabular format.  In this case, 
all subjects were receiving similar background regimens including a PI and RTV.  
These coadministered drugs have their own safety profiles known to the clinical 
investigators.  In this case, it is not possible to assess EVG’s safety profile except as 
part of a combined regimen.  Relatively few AEs were attributed to blinded study drug 
as shown in Table 3.  This type of summary will be included in EVG labeling 
accompanied by additional descriptive text.  
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Table 3:  All Grades, Related Treatment-emergent Adverse Events through 
Week 96, Study 145 
 
 
N(%) 

EVG 
(n=354) 

RAL 
(n=358) 

Diarrhea 25 (7) 19 (5) 
Nausea 14 (4) 9 (2.5) 
Vomiting 4 (1) 5 (1) 
Abdominal distention 2 (<1) 4 (1) 
Fatigue 7 (2) 4 (1) 
Headache 10 (3) 9 (2.5) 
Dizziness 2 (1) 5 (1) 
Dysgeusia 2 (1) 4 (1) 
Rash 3 (1) 5 (1) 
Source:  NDA 203093, Clinical Review submitted by Russell Fleischer. 
  
 

The clinical reviewer also assessed abnormalities in routine laboratory tests occurring 
during Study 0145.  The rates of Grade 3 and 4 laboratory abnormalities will also be 
displayed in the EVG label.  As shown in Table 4, subjects receiving an EVG regimen 
and those receiving a RAL regimen experienced similar laboratory abnormalities.  For 
some liver-related laboratory parameters, there were numerically more Grade 3 and 4 
abnormalities among subjects receiving RAL.   Although the overall rates of 
significantly elevated creatine kinase were relatively similar across the treatment arms 
(6% in EVG and 4% in RAL), reflex testing of serum lipase was more often abnormal 
in subjects receiving EVG (14% in EVG and 7% in RAL).   
 
 

Table 4:  Laboratory Abnormalities (Grades 3-4) Reported in ≥ 2% of Subjects in Either 
Treatment Group in Study 145 (Week 96 analysis) 
 

 Laboratory Parameter Abnormality EVG RAL 
 (n=354) (n=358) 
ALT (> 5.0 × ULN) 2% 5% 
AST (> 5.0 × ULN) 2% 6% 
Total Bilirubin (> 2.5 × ULN) 6% 9% 
GGT (> 5.0 × ULN) 3% 7% 
Serum Amylase (> 2.0 × ULN) 6% 6% 
Total Cholesterol (> 300 mg/dL) 5% 5% 
Creatine Kinase (≥ 10.0 x ULN) 6% 4% 
Hematuria (> 75 RBC/HPF) 6% 7% 
Neutrophils (< 750/mm3)  3% 3% 
Hyperglycemia (> 250 mg/dL) 5% 3% 
Total Triglycerides (>750 mg/dL) 5% 4% 
Urine Glucose (4+) 4% 3% 

Reference ID: 3289130



Cross Discipline Team Leader Review NDA 203093 Vitekta™ (elvitegravir) 

Page 20 of 29 20

a. For subjects with serum amylase > 1.5 x upper limit of normal, lipase test was also performed.  The 
frequency of increased lipase (Grades 3-4) occurring in EVG (N=66) and RAL (N=58) treatment 
groups was 14% and 7%, respectively. 

Source:  NDA 203093, Clinical Review submitted by Russell Fleischer. 
 

 
Unlike the safety review of Stribild, the review of EVG did not identify renal toxicity 
as a possible drug-related finding.  Although renal AEs and laboratory abnormalities 
were a major concern during the Stribild review, these events were attributed to the 
COBI and tenofovir DF components of the FDC and not the EVG.  In Study 0145, the 
rates of all serum creatinine abnormalities, Grade 3 and 4 creatinine abnormalities, and 
mean increase in serum creatinine were similar across the treatment arms.  Proteinuria 
was documented in a large number of subjects, about 50%, but was similar across 
treatment arms.  A total of 14 subjects were noted to have increased creatinine, 
decreased estimated glomerular filtration rate, proteinuria, and/or hypophosphatemia, 5 
receiving EVG and 9 receiving RAL.  Four of the 5 subjects in the EVG arm with this 
constellation of findings were also receiving tenofovir DF.  Similarly, a small number 
of SAEs related to renal insufficiency/renal failure were noted but were attributed to 
coadministration of tenofovir DF.  In summary, there does not appear to be a renal 
toxicity signal for treatment with EVG when coadministered with a PI/RTV. 

 
• Immunogenicity 

 
As EVG is a well-characterized small molecule with no biologic components, there are 
no concerns regarding immunogenicity.  
 

• Special safety concerns 
 

No other special safety concerns have been identified.  Because EVG must be 
administered with a PI/RTV, the label will include references in appropriate sections to 
the coadministered PIs and RTV. 
 

• Discussion of primary reviewer’s comments and conclusions 
 

The primary clinical reviewer identified no significant safety risks during the review of 
this NDA.  He concluded that most clinical AEs were mild to moderate in severity and 
only diarrhea occurred more often among subjects receiving EVG than those receiving 
a comparator regimen.  He did not identify any clinically relevant changes in renal or 
hepatic laboratory testing or other clinical chemistry or hematologic parameters among 
subjects receiving EVG in the submitted clinical trials.  He noted that the Phase 3 trial 
demonstrated comparable efficacy of EVG and RAL over 96 weeks of treatment and 
EVG coadministered with a PI/RTV represents another treatment choice for treatment 
experienced patients.  He recommended approval of EVG to be used in combination 
with a PI/RTV and other antiretroviral drugs in treatment experienced subjects.  
 
The primary statistical reviewer confirmed the primary efficacy endpoint in the Phase 3 
trial and agreed that the EVG regimen was non-inferior to the RAL regimen.  While he 
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noted the heterogeneity in treatment effect of EVG compared to RAL in his subgroup 
analyses, he concluded that these apparent differences in treatment effect were likely 
explained.  He also recommended approval of the application. 
 

• Differences between CDTL and review team with explanation for CDTL’s 
conclusion and ways that the disagreements were addressed 

 
There were no substantive disagreements between the review team and the CDTL. 
 

• Other notable safety issues (resolved or outstanding).   
 

No other notable safety issues, resolved or outstanding, warrant discussion in this 
review.  
 

9. Advisory Committee Meeting  
 
As EVG has been approved as a component of the Stribild FDC, an Advisory Committee 
meeting to discuss this NDA was not considered critical.  An Advisory Committee meeting 
was convened to discuss the Stribild application and recommended approval.  
 

10. Pediatrics 
 
Because this NDA represents approval of a new formulation and dosing regimen of EVG, the 
application will trigger pediatric postmarketing requirements (PMRs) under the Pediatric 
Research Equity Act (PREA).  The approval letter will include the following PREA PMR: 
 

Your deferred pediatric study required by section 505B(a) of the Federal Food, Drug, and 
Cosmetic Act is a required postmarketing study. The status of this postmarketing study 
must be reported annually according to 21 CFR 314.81 and section 505B(a)(3)(B) of the 
Federal Food, Drug, and Cosmetic Act. This required study is listed below. 
 

1. Evaluate the pediatric pharmacokinetics, safety, and antiviral activity of once 
daily elvitegravir combined with a background regimen including a protease inhibitor 
coadministered with ritonavir in HIV-1 treatment-experienced pediatric subjects from 4 
weeks to less than 18 years of age.  Using doses selected based on the PK evaluation 
and agreed upon with the FDA, conduct a longer-term evaluation of pediatric safety 
and treatment of elvitegravir, plus background regimen including protease 
inhibitor/ritonavir, assessing treatment response on the basis of HIV-1 RNA virologic 
response and conducting safety monitoring over at least 24 weeks of dosing. 
 
Protocol Submission:  May 1, 2013 
Study Completion:  December 31, 2017 
Final Report Submission:  June 30, 2018 
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Studies 0105 and 0145, treatment was randomized and in all studies, assessment of 
efficacy was made on the basis of objective, quantifiable results of HIV-1 RNA levels.  
Therefore, it is unlikely that the financial interests of these investigators had a 
significant impact on the outcome of the trials.  

  
• Other GCP issues 

No other issues related to GCP were identified. 
  

• DSI audits 
Three clinical trials sites in the U.S. were audited by DSI, selected on the basis of 
enrolling a relatively large number of subjects and high treatment response rate.  No 
Form 483 was issued at any site and the data were found to be acceptable.    

   
• Other discipline consults  

No other disciplines were consulted for this review.  All review disciplines agreed that 
Vitekta labeling will include a Patient Package Insert and neither a Medication Guide 
nor a REMS is warranted. 
 

• Any other outstanding regulatory issues. 
There are no other outstanding regulatory issues. 

 

12. Labeling  
 
Detailed discussion of labeling can not be provided in this CDTL review because the review 
team is in the process of completing labeling negotiations with the Applicant.  Some key 
issues are addressed briefly below.  
 

• Proprietary name 
The proposed proprietary name (Vitekta) was reviewed by Morgan Walker, Pharm.D. 
Safety Evaluator, Division of Medication Error Prevention and Analysis (DMEPA).  
The name was determined to be acceptable; it did not resemble other known drug 
names, and was not unduly promotional. 

 
• Important issues raised by OPDP and OSE 

At this time, no specific issues have been raised by OPDP or OSE.   
 

• Physician labeling; major issues discussed, resolved, or not resolved 
The approval of EVG as Vitekta represents a new product for labeling.  Some class 
labeling related to antiretroviral drugs is included, such as the Warning and Precautions 
language regarding Immune Reconstitution Syndrome (Section 5.3), information 
regarding the Antiretroviral Pregnancy Registry (Section 8.1), and some Information 
for Patients (Section 17).  Other sections of the label were based on the submitted 
nonclinical and clinical data.  Major labeling issues discussed and resolved during the 
review have been highlighted in other sections of this CDTL review.  Final labeling 
language has not been decided but some key elements are listed below.  
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include AEs considered to be possibly drug related by the study investigators.  A 
summary of the Grade 3 and 4 laboratory abnormalities reported during the clinical 
trials will also be displayed in a table. 
 
In the Drug Interactions section and Clinical Pharmacology section, drug-drug 
interactions demonstrated or expected to occur between EVG/RTV and other drugs 
will be described.  Other interactions related to the coadministered PI/RTV will not be 
described. 
 
Although not specifically indicated in adolescent patients (12 to < 18 years of age), a 
brief description of Study 0152 and the pharmacokinetic information will be included 
in Use in Specific Populations, Pediatrics and in Clinical Pharmacology, 
Pharmacokinetics sections.  The concern regarding poor adherence in the extension 
phase of the trial will be highlighted.  
 
The Microbiology section will include results of the pooled analysis of resistance 
including data from the clinical trials reported in this NDA and three additional trials 
reviewed during the Stribild NDA.  Integrase substitutions leading to resistance in cell 
cultures and in clinical trials and information regarding cross-resistance with RAL will 
be included.  
 
The Clinical Studies section will describe the study design, patient population, and 
results of Study 0152.  Neither Study 0105 nor Study 0130 will be included in labeling.  
Although the protocol-defined primary endpoint of Study 0145 was intended to be at 
Week 48, the trial results through Week 96 were submitted and will be used displayed 
in the label.  Because the results of the subgroup analyses were of uncertain 
significance, they will not be included in labeling.  

 
• Carton and immediate container labels (if problems are noted) 

The carton and container labels were reviewed by DMEPA and they concluded that the 
proposed container labels could be improved to increase the differentiation between the 
two strengths, 85 mg and 150 mg to promote the safe use of the product.  They 
recommend revising the color of the shaded box behind the strengths, 85 mg and 150 
mg, to two different colors to provide better differentiation between the two strengths.. 

 
• Patient labeling/Medication guide (if considered or required) 

Vitekta labeling will include a Patient Package Insert written in consumer-friendly 
language.  Among the key patient labeling issues will be patient-appropriate 
descriptions of major drug-associated adverse events such as gastrointestinal disorders 
and drug-drug interactions.  Exact language for the Patient Package Insert is being 
developed in collaboration with staff in DRISK and OPDP but has not been completed 
at this time.   
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13. Recommendations/Risk Benefit Assessment  
 

• Recommended Regulatory Action  
 

I concur with the conclusions of the FDA review team and recommend this NDA for 
EVG (as Vitekta tablets) coadministered with a protease inhibitor/ritonavir and with 
other antiretroviral agents, be approved for the treatment of HIV-1 infection in 
antiretroviral treatment-experienced adults.  The submitted Phase 2 and Phase 3 clinical 
trials met the regulatory standard of adequate and well-controlled clinical trials and 
achieved their stated efficacy objectives.  The Phase 3 trial compared EVG to the only 
other approved integrase inhibitor, thus, providing an appropriate comparison of 
effectiveness in this patient population.  The doses recommended for approval include: 
EVG 85 mg once daily when used in combination with atazanavir/ritonavir or 
lopinavir/ritonavir and EVG 150 mg once daily when combined with 
darunavir/ritonavir, fosamprenavir/ritonavir, or tipranavir/ritonavir.  This 
recommendation for approval is contingent on successful completion of all pending 
facility inspections and resolution of any GMP issues. 
 
Although the pharmacokinetic and safety study conducted in adolescents (12 to < 18 
years of age) successfully matched the EVG exposure found to be safe and efficacious 
in adults, the safety and antiviral activity data were too limited to support approval in 
this age group.  Intensive sampling in adolescents receiving either 85 mg or 150 mg 
(depending on protease inhibitor/ritonavir regimen) demonstrated pharmacokinetic 
parameters similar to those observed in adults.  However, during long-term dosing, 
most adolescents appeared to be poorly adherent as noted by a large number of drug 
concentration samples below the limit of quantitation.  The review team considers this 
important safety information and will include the adolescent pharmacokinetic data and 
outcome data in labeling. 
 
• Risk Benefit Assessment 
 
After review of this NDA for EVG (Vitekta) coadministered with a protease 
inhibitor/ritonavir and with other antiretroviral agents, the multi-disciplinary team and I 
agree that the potential benefits of EVG treatment outweigh the potential risks. EVG 
represents the second drug in the class of integrase inhibitors, a class which is 
becoming an important part of the treatment armamentarium for both treatment-
experienced and treatment-naïve subjects.  In this case, the pivotal Phase 3 trial, Study 
0145, compared EVG to the approved integrase inhibitor RAL in a regimen including 
an active protease inhibitor/ritonavir and at least one other antiretroviral drug.  
Although many subjects failed to remain on study drug for the full 96 week treatment 
period, the two regimens demonstrated comparable rates of virologic suppression.  
Overall, 52% of subjects receiving an EVG regimen achieved HIV-1 RNA < 50 
copies/mL through 96 weeks of dosing compared to 53% of those receiving a RAL 
regimen.  Similar proportions of subjects had virologic failure, discontinued due to 
AEs or death, or discontinued for reasons such as non-compliance, withdrawn consent, 
and investigator discretion.   
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The results of the trial appeared robust for the primary endpoint analysis and the 
treatment difference between the two arms was well within the pre-specified non-
inferiority margin.  Subgroup analyses according to the pre-specified stratification 
factors (HIV-1 RNA and CD4 cell count) did not identify significant differences in 
treatment effect nor did subgroup analyses according to age or coadministered 
background drugs.  The initial subgroup analyses suggested that women, non-white 
subjects, and non-US region had lower treatment response to EVG than to RAL.  These 
observations were explored further and the review team acknowledged the uncertainty 
of these findings.  Subgroup analyses were not corrected for multiple assessments, 
some of subgroups were relatively small, and correlation with EVG plasma 
concentrations obtained throughout the trial suggested these subgroups had more 
samples testing below the limit of EVG quantitation.  After discussion, the review team 
concluded that the apparent heterogeneity in treatment response did not represent true 
ineffectiveness in women or non-white subjects and did not outweigh the primary 
efficacy analysis demonstrating non-inferiority of EVG to RAL. 
 
Discussion of the subgroup analyses highlighted the major risk associated with the 
EVG regimen.  This will be a difficult regimen for patients to take successfully long 
term.  HIV drug development has increasingly moved toward complete regimens in 
fixed dose combination tablets; one-pill-once-a-day is now the standard.  For 
treatment-experienced subjects who may have previously received either a complete 
regimen FDC or another regimen with a low pill burden, the EVG regimen may come 
as a shock.  EVG coadminstered with a protease inhibitor/ritonavir and other drugs will 
require multiple pills, possibly more than once daily.  Adherence to an EVG regimen 
will require careful attention by patients and encouragement by prescribers to achieve a 
good virologic outcome.  
 
The safety profile of EVG was characterized in the Phase 2 and 3 trials and was found 
to be acceptable.  The most common adverse drug reactions reported in the clinical 
trials included diarrhea, nausea, vomiting, abdominal pain, fatigue, headache, 
dizziness, dysguesia, and rash events.  Diarrhea and other gastrointestinal events were 
reported in more subjects receiving the EVG regimen than the RAL regimen.  
However, serious renal events (previously reported with the use of the EVG-containing 
Stribild FDC) were reported in very few subjects and the majority of those were 
confounded by use of tenofovir DF.  Overall, the safety review did not identify 
significant toxicity related to EVG.  

 
• Recommendation for Postmarketing Risk Evaluation and Management 

Strategies 
 

At this time, no formal REMS is recommended.  A Patient Package Insert will be 
required to ensure that patients have access to important safety information and 
instructions for use of Vitekta in consumer-friendly language. 
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• Recommendation for other Postmarketing Requirements and Commitments 
 
The following clinical pharmacology study has been suggested by the review team in 
order to link the single entity EVG and COBI products to the efficacy and safety data 
generated with Stribild but has not yet been negotiated with the Applicant:  
 

 

See Section 10 for a description of the deferred pediatric clinical trials required under 
PREA. 

 
• Recommended Comments to Applicant 
 
No additional comments need to be communicated to the Applicant. 
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