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Combined Clinical and CDTL Review

to adults; the Sponsor seeks to extend the indication to the pediatric population with the
current supplemental NDA submission. The Sponsor proposes a minimum weight threshold of
25 kg and seeks a waiver for children weighing less than 25 kg.

2. Background
Both abacavir and lamivudine have been approved and marketed as single entities for more
than 15 years. NDA 20564 and NDA 20596 for Epivir (lamivudine, 3TC) tablets and oral
solution, respectively, received accelerated approval for twice-daily dosing on November 17,
1995 and traditional approval on April 11, 1997. Twice daily-dosing for children was
approved on March 23, 1999. Approval for once-daily administration in adults was granted on
June 24, 2002, which preceded PREA legislation that would require pediatric studies of oncedaily dosing. NDA 20977 and NDA 20978 for Ziagen [abacavir sulfate (abacavir, ABC)]
tablets and oral solution, respectively, received accelerated approval on December 17, 1998
and traditional approval on April 15, 2004. Twice-daily dosing for children was also approved
on December 17, 1998.
On August 2, 2004, Epzicom was approved for the treatment of HIV-1 infection in adults, in
combination with other antiretroviral agents. The approval was based on clinical data from
Trial CDA30021, a randomized, double-blind, active controlled Phase 3 study which
compared once-daily versus twice-daily dosing of ABC, both in combination with once-daily
3TC and efavirenz. At the time of approval, a Pediatric Research Equity Act (PREA) postmarketing requirement (PMR) was issued to study Epzicom in children 3 months to 17 years
of age (PMR 612-1). Once-daily dosing of ABC for adults was approved at the same time
(also based on Trial CDA30021), which triggered issuance of a nearly identical PREA PMR
for ABC [PMR Number 426-1 (NDA 020977/S-012) and PMR Number 1545-1 (NDA
020978/S-014)].
The Applicant initially planned to fulfil these PMRs with data from several pharmacokinetic
studies: PENTA 15, PENTA 13, PACTG 1052 and PACTG 1018. However, in the interim,
DAVP became aware of the ARROW trial through publications and presentations at scientific
meetings. The ARROW trial was a large, randomized, pediatric study sponsored by the
Medical Research Council (MRC) of the United Kingdom and conducted in Uganda and
Zimbabwe. The Division felt that a pediatric study of this size and scope would provide
valuable safety and efficacy data to complement the proposed pharmacokinetic studies.
Although the study was conducted in Africa, the Division considered the ARROW data
applicable to U.S. pediatric patients as HIV infection and the response to ARV treatment is
similar across all populations studied to date. Hence, the Agency issued a PREA PMR Not
Fulfilled letter on July 20, 2011 and requested submission of a pediatric efficacy supplement
containing data and/or study reports from ARROW, PENTA 15 and PENTA13.
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The Applicant requested a pre-NDA meeting on May 6, 2013 to discuss submission of the
requested information and the meeting was held via teleconference on July 17, 2013. The
content and format of the sample datasets were found to be inadequate to facilitate a
substantive review; therefore, the Applicant was urged to obtain additional data from the
MRC. Since the data were owned by the MRC rather than the Applicant, and additional
analyses were necessary to support regulatory submission, DAVP felt that an extension was
warranted to allow for more time to prepare the application for submission. Hence, a Deferral
Extension Granted Letter was issued on October 4, 2013 in order to extend the Final Report
Submission deadline for the PREA PMR to July 6, 2014. DAVP also requested the Applicant
to stagger submission of the planned supplements such that the ABC and 3TC supplements
could be reviewed and, if approved, support approval of the Epzicom supplement. Hence, the
Epzicom supplement currently under review was submitted 6 months after the ABC and 3TC
submissions.
In May 2014, the Applicant submitted efficacy supplements to the abacavir NDAs (20977 and
20978) and lamivudine NDAs (20564 and 20596) to support once-daily dosing of these two
drugs in pediatric patients ≥ 3 months of age. As agreed, the results of the ARROW trial
served as the pivotal safety and efficacy data; pharmacokinetic data from ARROW PK
substudies, PENTA 15, PENTA 13, PACTG 1052 and PACTG 1018 served as supporting
evidence. The ARROW results demonstrated that once daily dosing of ABC and 3TC
conferred comparable efficacy to twice-daily dosing with a similar safety profile. Hence, these
pediatric efficacy supplements were approved in March 2015.
Since Epzicom is a fixed-dose combination of ABC and 3TC and is bioequivalent to the
individual components, approval of once-daily ABC and 3TC also supports approval of
Epzicom in the applicable population. The primary focus of this review is to summarize key
safety and efficacy findings from the ARROW trial and provide more focused analyses among
the subpopulation of subjects who weighed > 25 kg and were therefore eligible to receive the
fixed-dose combination.

3. CMC/Device
This submission did not include new product quality-related information. The ABC and 3TC
formulations used in the ARROW trial were the same as the commercially available
formulations marketed in the United States. The ABC/3TC fixed dose combination tablet used
in the ARROW trial was also the same as the commercially available Epzicom tablet, which is
marketed under the trade name Kivexa in Africa and other parts of the world.

4. Nonclinical Pharmacology/Toxicology
The nonclinical programs for ABC and 3TC were completed at the time of the NDA approvals
for the individual products. No new nonclinical data were submitted with this efficacy
supplement.

5. Clinical Pharmacology/Biopharmaceutics
Several pharmacokinetic (PK) studies were submitted in support of once-daily dosing of ABC
and 3TC, including 2 ARROW PK sub-studies, PENTA studies 13 and 15, and PACTG
studies 1052 and 1018. Overall, the PK data demonstrate mean AUC0-24 values are
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The ARROW trial enrolled HIV-1 infected, ARV-naive children ages 3 months to 17 years in
Uganda and Zimbabwe who were eligible to initiate ARV based on the WHO treatment
guidelines followed in those countries. Children were excluded if they exhibited symptoms of
an acute infection or if the ARROW ARV regimen was contraindicated based on laboratory
values or concomitant medications. There were a total of four randomizations in the study: 2
primary and 2 secondary. All subjects underwent simultaneous randomization into
Randomizations 1 and 2 at study entry: Randomization 1 compared clinically driven
monitoring (CDM) with laboratory plus clinical monitoring (LCM) ; Randomization 2
compared a 3-drug 2-class first line ARV regimen (2 NRTIs plus 1 NNRTI) with a 4-drug 2class induction followed by maintenance with 3 drugs (1 or 2 classes ). The secondary
randomizations occurred after at least 36 and 96 weeks on AR V therapy (Randomization 3 and
4, respectively), to assess simplification strategies which could improve long -term ARV
adherence: once versus twice daily ABC+3TC (Randomization 3) and stopping versus
continuing daily cotrimoxazole prophylaxis (Randomization 4). A subset of subjects also
participated in PK substudies. Figures 1 and 2 provide a visual representation of the primary
and secondary randomizations, respectively.
Figure 1: ARROW Trial Schema, Primary Randomizations

Source: Figure 1, Applicant’s Clinical Study Report
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Figure 2: ARROW Trial Schema, Secondary Randomizations

Source: Figure 2, Applicant’s Clinical Study Report

Randomization 3 provided pivotal safety and efficacy data for this efficacy supplement . PK
Substudy Part 1, which enrolled children between 3 and 12 years of age, provide d supportive
PK data, though the majority of subjects who part icipated in the substudy were ineligible for
the FDC due to young age/low weight. Figure 1 provides a graphical representation of how
Randomization 3 and the PK substudies fit into the overall ARROW study design.
Figure 3: ARROW Study Populations

Source: Applicant’s Clinical Overview

6
Reference ID: 3806530

NDA 21652/S-019
Combined Clinical and CDTL Review

SECONDARY ENDPOINTS AND SUBGROUP ANALYSES
Secondary endpoints included HIV-1 RNA at Week 96 and change in CD4 count/percentage at
Weeks 48 and 96. There were no significant differences between QD and BID treated subjects
for any of these parameters. Subgroup analyses demonstrated no significant differences in
efficacy between QD and BID dosing based on age group, gender, baseline HIV viral load, and
weight band (US and WHO). Please see Dr. Fraser Smith’s biometrics review of the current
Epzicom supplement as well as his review of once-daily dosing for ABC and 3TC for further
details (NDA 20977/S-027 and NDA 20564/S-033, electronically archived February 18,
2015).

8. Safety
The safety results from ARROW Randomization 3 are consistent with the findings from prior
clinical trials in children and adults, as well as post-marketing experience with ABC and 3TC.
QD dosing was not associated with an increase in Grade 3 or 4 AEs or laboratory
abnormalities compared to BID dosing.
Similar to the efficacy section of this review, safety events will be summarized for three study
groups: subjects who were randomized to receive once daily dosing and treated with Epzicom
for any portion of Randomization 3; subjects randomized to receive once daily dosing and
treated with the single entity formulations of ABC and 3TC exclusively throughout the trial;
and subjects randomized to receive bid dosing with single-entity formulations of ABC and
3TC. All analyses presented in this section were performed by the author using JReview
software.
ROUTINE CLINICAL TESTING FOR SAFETY MONITORING
Subjects underwent full physical examination and a battery of safety laboratory assessments at
baseline. After randomization, subjects had follow-up visits at Weeks 2, 4, 8, and 24, and then
at 12 week intervals through the study period. A full assessment was undertaken at each visit
including: interval medical history to identify intercurrent illness or symptoms of HIV disease
progression; assessment for adverse events and relationship to study medication;
anthropometric measures; hematology and chemistry labs. As part of the objectives of
Randomization 1, investigators received all laboratory results for subjects in the LCM
randomization, but only Grade 4 results from subjects in the CDM randomization.
Investigators could request additional results for CDM subjects if clinical signs or symptoms
were suggestive of drug toxicity.
MAJOR SAFETY RESULTS
Unlike many HIV clinical trials that are performed for regulatory purposes, the ARROW study
was conducted to inform best practices for treatment of HIV-1 infection in children in
resource-poor settings. Hence, collection of adverse event (AE) data was focused on more
severe events (Grade 3 and 4) that might limit ARV administration, and data on the occurrence
of mild to moderate (Grade 1 and 2) events were not collected. Furthermore, collection of
Serious Adverse Events (SAE) was limited to those events that were considered NOT directly
related to HIV itself. Adverse events were graded using the Division of Acquired
Immunodeficiency Syndrome (DAIDS) Toxicity Grading and Management table.
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11. Other Relevant Regulatory Issues
Financial disclosures were reviewed with the once-daily dosing efficacy supplements for ABC
and 3TC. Please refer to Dr. Viswanathan’s clinical review for NDA 20977/S-027 and NDA
20564/S-033 for the full Clinical Investigator Financial Disclosure Template.

12. Labeling
Labeling discussions were ongoing at the time this review was finalized. Hence, draft
language is presented in this section may be altered. Please refer to Victoria Tyson’s RPM
review for the final labeling.
Section 2. DOSAGE AND ADMINISTRATION
2.2
Pediatric Patients
The recommended oral dose of EPZICOM for pediatric patients weighing at least 25 kg is one
tablet daily in combination with other antiretroviral agents [see Clinical Studies (14.2)].
Before prescribing EPZICOM tablets, pediatric patients should be assessed for the ability to
swallow tablets.
Section 6. ADVERSE REACTIONS
6.2
Clinical Trials Experience in Pediatric Subjects
The safety of once-daily compared with twice-daily dosing of abacavir and lamivudine,
administered as either single products or as EPZICOM, was assessed in the ARROW trial
(n=336). Primary safety assessment in the ARROW trial was based on Grade 3 and Grade 4
adverse events. The frequency of Grade 3 and 4 adverse events was similar among subjects
randomized to once-daily dosing compared with subjects randomized to twice-daily dosing.
One event of Grade 4 hepatitis in the once-daily cohort was considered as uncertain causality
by the investigator and all other Grade 3 or 4 adverse events were considered not related by the
investigator. No additional safety issues were identified in pediatric subjects receiving abacavir
and lamivudine once-daily compared with historical data in adults [see Adverse Reactions
(6.1)].
Section 14. CLINICAL STUDIES
14.2 Pediatric Subjects
ARROW (COL105677) was a 5-year, randomized, multicenter trial which evaluated multiple
aspects of clinical management of HIV-1 infection in pediatric subjects. HIV-1–infected,
treatment-naïve subjects aged 3 months to 17 years were enrolled and treated with a first-line
regimen containing abacavir and lamivudine, dosed twice daily according to World Health
Organization recommendations. After a minimum of 36 weeks of treatment, subjects were
given the option to participate in Randomization 3 of the ARROW trial, comparing the safety
and efficacy of once-daily dosing with twice-daily dosing of abacavir and lamivudine, in
combination with a third antiretroviral drug, for an additional 96 weeks. Virologic suppression
was not a requirement for participation at baseline for Randomization 3. At baseline for
Randomization 3 (following a minimum of 36 weeks of twice-daily treatment), 75% of
subjects in the twice-daily cohort were virologically suppressed, compared to 71% of subjects
in the once-daily cohort.
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Of the 1,206 original 697 ARROW subjects, 669 participated in Randomization 3. Subjects
randomized to receive once-daily dosing (n = 336) and who weighed at least 25 kg received
abacavir 600 mg and lamivudine 300 mg, as either the single entities or as EPZICOM.
The proportions of subjects with HIV-1 RNA less than 80 copies per mL through 96 weeks are
shown in Table 11. The differences between virologic responses in the two treatment arms
were comparable across baseline characteristics for gender and age.
Table 11. Virologic Outcome of Randomized Treatment at Week 96a (ARROW
Randomization 3)
Abacavir plus
Abacavir plus
Lamivudine
Lamivudine
Twice-daily Dosing
Once-daily Dosing
Outcome
(n = 333)
(n = 336)
b
70%
67%
HIV-1 RNA <80 copies/mL
28%
31%
HIV-1 RNA ≥80 copies/mLc
No virologic data
Discontinued due to adverse event or death 1%
<1%
d
Discontinued study for other reasons
0%
<1%
Missing data during window but on study
1%
1%
a

Analyses were based on the last observed viral load data within the Week 96 window.
Predicted difference (95% CI) of response rate is -4.5% (-11% to 2%) at Week 96.
c
Includes subjects who discontinued due to lack or loss of efficacy or for reasons other than an adverse event or
death, and had a viral load value of greater than or equal to 80 copies per mL, or subjects who had a switch in
background regimen that was not permitted by the protocol.
d
Other includes reasons such as withdrew consent, loss to follow-up, etc. and the last available HIV-1 RNA less
than 80 copies per mL (or missing).
b

13. Recommendations/Risk Benefit Assessment


Recommended Regulatory Action
I recommend approval of this efficacy supplement to expand the age range for use of
Epzicom to pediatric patients weighing 25 kg or more. This recommendation reflects
the conclusions of the entire review team.



Risk Benefit Assessment
Treatment with Epzicom confers the benefit of reduced pill burden with no additional
risk beyond that conferred by administration of the individual components separately.
The overall risk-benefit assessment for once-daily versus twice-daily dosing of ABC
and 3TC in pediatric patients was determined to be favorable during the review of the
once daily dosing supplemental NDAs for the individual products. When given in
combination with other antiretroviral drugs, both drugs are effective in suppressing
HIV-1 viral replication and have acceptable safety and tolerability profiles in pediatric
patients. Hence, there is a clear benefit. To ascertain the possibility of increased risk
associated with once-daily dosing, the safety review focused on the following: 1)
possible toxicity due to higher peak concentrations resulting from once-daily dosing; 2)
potential virologic failure due to a longer interval between doses resulting from once15
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daily dosing; and 3) difficulties with adherence or medication tolerance due to a larger
volume of drug administered at one time in once-daily dosing. Results from the
ARROW study demonstrate that none of these three issues are significant concerns.
Thus, we concluded that there is no increased risk of drug-related toxicity from oncedaily dosing compared to twice-daily dosing. Expanding the indication for Epzicom
use to include pediatric patients provides an effective, easy to administer backbone
regimen that can be combined with other ARVs given once daily.


Recommendation for Postmarketing Risk Evaluation and Management Strategies
Postmarketing REMS are not required for this product and indication.



Recommendation for other Postmarketing Requirements and Commitments
Postmarketing Requirements and Commitments are not required.



Recommended Comments to Applicant
No additional comments.
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--------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
--------------------------------------------------------------------------------------------------------/s/
---------------------------------------------------PRABHA VISWANATHAN
08/14/2015
LINDA L LEWIS
08/14/2015
I concur with the analyses, conclusions, and risk-benefit assessment described in Dr.
Viswanathan's combined clinical and cross-discipline team leader review and recommend approval
of this supplement.
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