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FDA CDER EES
ESTABLISHMENT EVALUATION REQUEST
SUMMARY REPORT
Application: NDA 205551/000 Sponsor: VIV HLTHCARE
Org. Code: 530 5MOORE DR
Priority: 4 RESEARCH TRIANGLE PARK, NC 27709
Stamp Date: 22-0CT-2013 Brand Name: GSK2619619 (ABACAVIR SULFATE,
DOLUTEGRAV
PDUFA Date: 22-AUG-2014 Estab. Name: GSK2619619 (ABACAVIR SULFATE,
DOLUTEGRAVIR, AND LAMIVUDINE)
Action Goal: Generic Name:
District Goal: 23-JUN-2014 Product Number; Dosage Form; Ingredient; Strengths
001; TABLET; ABACAVIR; 600MG
001; TABLET; LAMIVUDINE; 300MG
001; TABLET, DOLUTEGRAVIR; 50MG
FDA Contacts: M.ZHOU Prod Qual Reviewer 3017962163
E. PFEILER Micro Reviewer (HF-22) 3017960642
A. CUFF Product Quality PM (HF-01) 3017964061
S. MOSADDEGH Regulatory Project Mgr (HFD-530) 3017964876
S. MILLER Team Leader 3017961418
Overall Recommendation: ACCEPTABLE on 04-APR-2014 byR. XU 0 3017966187
PENDING on 21-FEB-2014 by EES_PROD
ACCEPTABLE on 18-DEC-2013 by C. CAPACCI-DANIEL () 3017963532
Establishment: CFN: FEL (b) 4)
(b) (4)
DMF No: AADA: (b) (4)
Responsibilities: DRUG SUBSTANCE MANUFACTURER
Profile: NON-STERILE API BY CHEMICAL SYNTHESIS OAl Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 06-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
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Establishment:
DMF No:
Responsibilities: INTERMEDIATE OTHER TESTER
Profile: CONTROL TESTING LABORATORY OAl Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 14-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: CFN:  [(b)(4) FE [ )@
S
OMF No: ] AADA:
Responsibilities: FINISHED DOSAGE MANUFACTURER
FINISHED DOSAGE OTHER TESTER
Profile: TABLETS, PROMPT RELEASE OAI Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 19-DEC-2013
Decision: ACCEPTABLE
Reason: DISTRICT RECOMMENDATION
Establishment: CFN: [ (b)(®) FEI: | (b)@)
GLAXO
DMF No: e AADA:  m@
Responsibilities: DRUG SUBSTANCE MANUFACTURER
DRUG SUBSTANCE RELEASE TESTER
DRUG SUBSTANCE STABILITY TESTER
Profife: NON-STERILE API BY CHEMICAL SYNTHESIS OAl Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 09-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
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Establishment: CFN: (b) (4) FEI: (b) (4)

GLAXOSMITHKLINE

(b) (4)

DMF No: AADA: (b) (4)
Responsibilities: DRUG SUBSTANCE STABILITY TESTER

FINISHED DOSAGE STABILITY TESTER
Profile: CONTROL TESTING LABORATORY OAI status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 06-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: CFN: FEI: (b) (4)

GLAXOSMITHKLINE

(b) (4)
(b) (4)

DMF No: AADA: (b) (4)
Responsibilities: DRUG SUBSTANCE MANUFACTURER

DRUG SUBSTANCE RELEASE TESTER
DRUG SUBSTANCE STABILITY TESTER

Profile: NON-STERILE AP| BY CHEMICAL SYNTHESIS OAI Status: NONE
Last Milestone: OC RECOMMENDATION

Milestone Date: 25-FEB-2014

Decision: ACCEPTABLE

Reason: DISTRICT RECOMMENDATION

Establishment: CFN: (b) (4) FEI: (b) (4)

GLAXOSMITHKLINE [(b)

(b) (4)
DMF No: AADA:
Responsibilities: FINISHED DOSAGE PACKAGER
FINISHED DOSAGE STABILITY TESTER
Profile: TABLETS, PROMPT RELEASE OAI Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 06-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
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Establishment: CFN: FEI: pnm@
DMF No: AADA: D@
Responsibilities: DRUG SUBSTANCE RELEASE TESTER

DRUG SUBSTANCE STABILITY TESTER
Profile: CONTROL TESTING LABORATORY OAI Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 06-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: CFN: FEI: [ (b)(#)
DMF No: AADA:
Responsibilities: INTERMEDIATE MANUFACTURER
Profile: NON-STERILE AP| BY CHEMICAL SYNTHESIS OAI Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 14-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE

Establishment: CFN:

DMF No: AADA: @
Responsibilities: DRUG SUBSTANCE MANUFACTURER
DRUG SUBSTANCE RELEASE TESTER
DRUG SUBSTANCE STABILITY TESTER
Profile: NON-STERILE AP! BY CHEMICAL SYNTHESIS OAIStatus:  NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 09-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
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Establishment:
DMF No:
Responsibilities: [ (b)(4) MANUFACTURER
Profile: NON-STERILE AP BY CHEMICAL SYNTHESIS OAI Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 14-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: CFN:
DMF No: AADA: I m@
Responsibilities: DRUG SUBSTANCE OTHER TESTER
Profile: CONTROL TESTING LABORATORY OAI Status: NONE
Last Milestone; OC RECOMMENDATION
Milestone Date: 06-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: CFN:
DMF No: AADA: @
Responsibilities: DRUG SUBSTANCE RELEASE TESTER

DRUG SUBSTANCE STABILITY TESTER
Profile: CONTROL TESTING LABORATORY OAI Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 08-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
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Establishment:
DMF No:
Responsibilities: DRUG SUBSTANCE MANUFACTURER

DRUG SUBSTANCE STABILITY TESTER
Profile: NON-STERILE APl BY CHEMICAL SYNTHESIS OAlStatus:  NONE
Last Milestone: OC RECOMMENDATION
Milestone Date: 06-DEC-2013
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
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CMC Review Data Sheet

CMC Review Data Sheet

1. NDA 205-551

2. REVIEW #: 1, Addendum #1

3. REVIEW DATE: 8/20/2014

4. REVIEWER: Maotang Zhou, Ph.D.

5. PREVIOUS DOCUMENTS:

Previous Documents Document Date
Original IND 114820 submission 07-June-2012
Original IND 114820 CMC review by A. Yu 14-July-2012
End-of-phase-2 meeting (No CMC issues discussed) N/A

Pre-NDA meeting 27-Feb-2013

6. SUBMISSION(S) BEING REVIEWED:

DARRTS
Submission(s) Reviewed SD Document Date Stamp Date
Number
Original NDA Submission 0000 10/22/2013 10/22/2013
Labeling package Insert 0009 03/14/2014 03/14/2014
Qllall'{y Amendment (Response to Agency 0010 03/14/2014 03/14/2014
Questions)
Quahty Amendment (Response to Agency 0012 04/18/2014 04/18/2014
Questions)
Quality Amendment (Response to Information 0015 06/02/2014 06/02/2014
Request)
Quality Amendment (Response to Information 0018 07/18/2014 07/18/2014
Request)
Quality Amendment (Response to Information
Request)
Page 3 of 17 CMC Review #1
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9.

10.

11.

12.

13.

14.

15.

16.

CMC Review Data Sheet

. NAME & ADDRESS OF APPLICANT:

Name: Vi1V Healthcare Company
Address: Five Moore Drive

Research Triangle Park, NC 27709
Representative: Anne Huffman, Sr. Director of QA/QC
Telephone: 877-844-8872

. DRUG PRODUCT NAME/CODE/TYPE:

a) Proprietary Name: Trimeq®

b) Non-Proprietary Name: Abacavir, Dolutegravir and Lamivudine
¢) Code Name/# (ONDQA only):

d) Chem. Type/Submission Priority (ONDQA only):

® Chem. Type: Type 4 (new combination — not previously approved in the US)
® Submission Priority: Standard

LEGAL BASIS FOR SUBMISSION: 505(b)(1)
PHARMACOL. CATEGORY:
DOSAGE FORM:  Tablet
STRENGTH/POTENCY: 50 mg/600 mg/300 mg
ROUTE OF ADMINISTRATION: Oral Tablet
Rx/OTC DISPENSED: _ \_Rx ___OTC

SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):

SPOTS product — Form Completed

\__ Nota SPOTS product

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT:

Page 4 of 17 CMC Review #1
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CMC Review Data Sheet
A NH,
HN
NZ |
z N ONa O CH,
)“\JI \> 'HzSO‘ F. F O, N /'j o . OH
WA N v \CE/H X N\).;\o k
S v T
7 CHOH |
Abacavir Sulfate Dolutegravir Sodium Lamivudine
(C14H1gN6O), HySO4 CyoH1gF2N3NaOs CsHi11N303S
670.76 g/mol (sulfate 441.36 g/mol (sodium salt) 229. g/mol
419.38 g/mol (free acid)
17. RELATED/SUPPORTING DOCUMENTS:
A. DMFs:
ITEM DATE
DMF #| TYPE HOLDER REFERENCED CODE'| STATUS® REVIEW COMMENTS
COMPLETED
101 4 N/A
v 4 N/A
1T 4 N/A
1T 4 N/A
1T 4 N/A
il 4 N/A
il 4 N/A
il 4 N/A

! Action codes for DMF Table:

1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:

2 —Type 1 DMF

3 — Reviewed previously and no revision since last review

4 — Sufficient information in application
5 — Authority to reference not granted

6 — DMF not available
7 — Other (explain under

"Comments")

? Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did

not need to be reviewed)

Reference ID: 3613493
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CMC Review Data Sheet
B. Other Documents:
DOCUMENT APPLICATION NUMBER DESCRIPTION
IND N/A N/A
NDA N/A N/A
18. STATUS:
ONDQA:
CONSULTS/ CMC .
RELATED REVIEWS RECOMMENDATION DATE REVIEWER
Biometrics N/A
EES Acceptable 4/4/2014 R. Xu
Pharm/Tox N/A
Biopharm Adequate 8/15/2014 E. Chikhale
LNC N/A
Methods Validation N/A
DMEPA* Review in DARRTS 4/22/2014 R. Kapoor
EA Categorical exclusion (see | 4/23/2014 M. Zhou
review)
Microbiology Adequate 3/17/2014 E. Pfeiler

*DMEPA: Division of Medication Error Prevention and Analysis

Reference ID: 3613493
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Executive Summary Section

The CMC Review for NDA 205-551

The Executive Summary

I. Recommendations
A. Recommendation and Conclusion on Approvability

As revised, the NDA includes sufficient information on the drug substance and drug
product to assure the strength, purity, and quality of the drug product through the
expiration dating period. Labels and labeling contain adequate CMC information. An
“Acceptable” site recommendation from the Office of Compliance has been made.
Therefore, from the CMC perspective, this NDA 1s recommended for approval.

B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements, and/or
Risk Management Steps, if Approvable

None

II. Summary of CMC Assessments

A. Description of the Drug Product and Drug Substance

The applicant intends to seek approval of the FDA for TRIUMEQ® (abacavir sulfate,
dolutegravir, and lamivudine, or ABC/DTG/3TC) Tablets for the treatment of human
immunodeficiency virus type 1 (HIV-1) infection in adults. The TRIUMEQ® tablet is a
fixed dose combination product that contains three active ingredients: dolutegravir (DTG,
GSK1349572), a 2- metal binding integrase mhibitor (INI), abacavir sulfate (ABC), a
nucleoside reverse transcriptase inhibitor (NRTI), and lamivudine (3TC), also an NRTI.

All information regarding the chemistry, manufacturing and controls for the drug
substances (abacavir sulfate, dolutegravir sodium, and lamivudine) were cross-referenced
to the applicant’s approved NDA 20-977 for Ziagen® (abacavir sulfate) Tablets, approved
NDA 204-790 for TIVICAY® (dolutegravir) Tablets, and approved NDA 20-564 for
Epivir® (lamivudine) Tablets, respectively, and all amendments and supplements thereto.

The drug product, TRIUMEQ® (abacavir/dolutegravir/ lamivudine, or ABC/DTG/3TC)
Tablet, is an immediate-release, purple, biconvex, film coated oval tablet, debossed with
“572 Tr1” on one face. Each Tablet contains @@ of abacavir sulfate which is equivalent
to 600 mg abacavir, 52.6 mg of dolutegravir sodrum which is equivalent to 50 mg
dolutegravir free acid, and 300 mg lamivudine. The formulation contains the mactive
ingredients D-mannitol, magnesium stearate, microcrystalline cellulose, povidone, and
sodium starch glycolate. The tablet film coating contains iron oxide black, iron oxide red,
macrogol/PEG, polyvinyl alcohol-part hydrolyzed, tale, and titanium dioxide. All
excipients comply with USP/NF and are within levels used in other approved drug

Page 7 of 17 CMC Review #1
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products. The TRIUMEQ® formulation was developed based on the formulations of
TIVICAY® (dolutegravir) Tablets approved in NDA 204-790 and EPZICOM™ (abacavir
sulfate and lamivudine) Tablets approved in NDA 21-652.

The drug product is manufactured at Glaxo The

manufacturing process comprises of the process steps for the manufacture of
and ABC/DTG/3TC Tablets bfﬂm coating). The

rocess is identical to the process used in the manufacture of
A risk management approach was
applied during process development to 1dentify and define the CPPs and important material
attributes that are likely to have the greatest impact on product quality. Several
ranges/targets of variables were investigated using pilot and production scale DoE or
during production scale manufacture of clinical batches.
“ and

coating are 1dentified as critical process parameters (CPP). The Control Strategy
mcludes controls on the critical quality attributes (CQA) for the drug substances and in-
process materials as well as CPPs related to the manufacturing process. The drug product
will be tested for Description, Identification, , Uniformity of Content, Drug-

Related Impurities, assay, Dissolution, and Microbiological quality at release. The
acceptance criteria are justified appropriately.

The drug product tablets are packaged in high density polyethylene (HDPE) bottles with
desiccants, child-resistant closures and . Stability data are provided for
three primary stability batches of the drug product stored up to 12 months under the long
term conditions (25 °C/60% RH and 30 °C/75% RH) and up to 6 months under the
accelerated conditions (40 °C/75% RH). There are no significant changes in description,
assay, drug-related impurity content, dissolution, and for any of the three
active components. The potential for the formation of the is
investigated in an in-use study for up to 1 month at 30 °C/75% RH, with and without the
desiccant. Due to the observation of formation in the non-desiccant
pack, precautionary statements will be used to prevent removal of desiccant from the pack.
Overall, the available stability data support a shelf life of 24 months for the drug product
when stored at 25°C (77°F); excursions are permitted from 15 to 30°C (59 to 86°F) [See
USP Controlled Room Temperature]. Precautionary statements are included to ensure that
the product is stored in the original package with the bottle tightly closed to protect from
moisture and the desiccant is not removed.

B. Description of How the Drug Product is Intended to be Used

TRIUMEQ®, a combination of dolutegravir (a human immunodeficiency virus type 1
[HIV-1] integrase strand transfer inhibitor [INSTI]), abacavir, and lamivudine (both
nucleoside analogue HIV-1 reverse transcriptase inhibitors) is indicated as a complete
regimen for the treatment of HIV-1 infection. Tablets contain 50 mg of dolutegravir,
600 mg of abacavir, and 300 mg of lamivudine. The dosage for adult is one tablet daily.

The tablet may be taken with or without food. TRIUMEQ® tablets are packaged in HDPE
bottles with child-resistant closures,

Page 8 of 17 CMC Review #1
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Executive Summary Section
@@ with the following precautionary statement: “Store and dispense in the
original package, protect from moisture, and keep the bottle tightly closed. Do not remove
the desiccant.”

C. Basis for Approvability or Not-Approval Recommendation

This NDA has provided sufficient information on raw material controls, manufacturing
processes and process controls, adequate specifications for assuring consistent product
quality of the drug product. The NDA has also provided sufficient stability information on
the drug product to assure strength, purity, and quality of the drug product during the
expiration dating period. Labels and labeling contain adequate CMC information. Minor
labeling comments were conveyed to the review team. An “Acceptable” site
recommendation from the Office of Compliance has been made for the manufacturing
facilities.

In CMC Review #1 dated 7/14/2014, this NDA was recommended for approval by the
CMC review team pending (1) an approval recommendation from the ONDQA
Biopharmaceutics Reviewer and (2) the applicant’s satisfactory response to FDA’s IR letter
dated 7/14/2014. The applicant responded the 7/14/2014 IR letter on 7/18/2014. The
applicant’s responses were reviewed by the CMC review team and found adequate. On
August 15, 2014, Dr. Elsbeth Chikhale, the ONDQA Biopharmaceutics Reviewer, has
made an “approval” recommendation for the this NDA. As a result, the CMC information
provided in the NDA is now considered adequate to assure identity, strength, purity, and
quality of the drug product.

Therefore, from the CMC perspective, this NDA is recommended for approval.

III. Administrative
A. Reviewer’s Signature:

(See appended electronic signature page)
Maotang Zhou, Ph.D., Reviewer, ONDQA

B. Endorsement Block:
(See appended electronic signature page)

Rapti Madurawe, Ph.D., Branch Chief, Branch V, Division of New Drug Quality
Assessment II, ONDQA

C. CC Block: entered electronically in DARRTS
8 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page

Page 9 of 17 CMC Review #1
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CMC Review Data Sheet

CMC Review Data Sheet

1. NDA 205-551

2. REVIEW #: 1

3. REVIEW DATE: 7/14/2014

4. REVIEWER: Maotang Zhou, Ph.D.

5. PREVIOUS DOCUMENTS:

Previous Documents Document Date
Original IND 114820 submission 07-June-2012
Original IND 114820 CMC review by A. Yu 14-July-2012
End-of-phase-2 meeting (No CMC issues discussed) N/A

Pre-NDA meeting 27-Feb-2013

6. SUBMISSION(S) BEING REVIEWED:

DARRTS
Submission(s) Reviewed SD Document Date Stamp Date
Number
Original NDA Submission 0000 10/22/2013 10/22/2013
Labeling package Insert 0009 03/14/2014 03/14/2014
Qllall'{y Amendment (Response to Agency 0010 03/14/2014 03/14/2014
Questions)
Quahty Amendment (Response to Agency 0012 04/18/2014 04/18/2014
Questions)
Quality Amendment (Response to Information 0015 06/02/2014 06/02/2014
Request)
Quality Amendment (Response to Information
Request)
Quality Amendment (Response to Information
Request)
Page 4 of 89 CMC Review #1
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9.

10.

11.

12.

13.

14.

15.

16.

CMC Review Data Sheet

. NAME & ADDRESS OF APPLICANT:

Name: Vi1V Healthcare Company
Address: Five Moore Drive

Research Triangle Park, NC 27709
Representative: Anne Huffman, Sr. Director of QA/QC
Telephone: 877-844-8872

. DRUG PRODUCT NAME/CODE/TYPE:

a) Proprietary Name: Trimeq®

b) Non-Proprietary Name: Abacavir, Dolutegravir and Lamivudine
¢) Code Name/# (ONDQA only):

d) Chem. Type/Submission Priority (ONDQA only):

® Chem. Type: Type 4 (new combination — not previously approved in the US)
® Submission Priority: Standard

LEGAL BASIS FOR SUBMISSION: 505(b)(1)
PHARMACOL. CATEGORY:
DOSAGE FORM:  Tablet
STRENGTH/POTENCY: 50 mg/600 mg/300 mg
ROUTE OF ADMINISTRATION: Oral Tablet
Rx/OTC DISPENSED: _ \ Rx ___OTC

SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):

SPOTS product — Form Completed

\__ Nota SPOTS product

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT:

Page 5 of 89 CMC Review #1

Reference ID: 3591971



~rneEn

CMC REVIEW OF NDA 205-551

[ ———
CMC Review Data Sheet
A NH,
HN
ONaO CH "~ |
Z N =3
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W N N \CE/H LG K
S v T
7 CHOH |
Abacavir Sulfate Dolutegravir Sodium Lamivudine
(C14H1gN6O), HySO4 CyoH1gF2N3NaOs CsHi11N303S
670.76 g/mol (sulfate 441.36 g/mol (sodium salt) 229. g/mol
419.38 g/mol (free acid)
17. RELATED/SUPPORTING DOCUMENTS:
A. DMFs:
ITEM DATE
DMF #| TYPE HOLDER REFERENCED CODE'| STATUS® REVIEW COMMENTS
COMPLETED
4 N/A
4 N/A
4 N/A
4 N/A
4 N/A
4 N/A
4 N/A
4 N/A

! Action codes for DMF Table:

1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:

2 —Type 1 DMF

3 — Reviewed previously and no revision since last review

4 — Sufficient information in application
5 — Authority to reference not granted

6 — DMF not available
7 — Other (explain under

"Comments")

? Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did

not need to be reviewed)

Reference ID: 3591971
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CMC Review Data Sheet
B. Other Documents:
DOCUMENT APPLICATION NUMBER DESCRIPTION
IND N/A N/A
NDA N/A N/A
18. STATUS:
ONDQA:
CONSULTS/ CMC .
RELATED REVIEWS RECOMMENDATION DATE REVIEWER
Biometrics N/A
EES Acceptable 4/4/2014 R. Xu
Pharm/Tox N/A
Biopharm Adequate 7/7/2014 E. Chikhale
LNC N/A
Methods Validation N/A
DMEPA* Review in DARRTS 4/22/2014 R. Kapoor
EA Categorical exclusion (see | 4/23/2014 M. Zhou
review)
Microbiology Adequate 3/17/2014 E. Pfeiler

*DMEPA: Division of Medication Error Prevention and Analysis
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Executive Summary Section

The CMC Review for NDA 205-551

The Executive Summary

I. Recommendations
A. Recommendation and Conclusion on Approvability

As revised, the NDA includes sufficient information on the drug substance and drug
product to assure the strength, purity, and quality of the drug product through the
expiration dating period. However, an information request sent to the applicant
concerning the manufacturing process description and the specification of an excipient is
awaiting a response from the applicant. Labels and labeling contain adequate CMC
information. Minor labeling comments have been conveyed to the review team. An
“Acceptable” site recommendation from the Office of Compliance has been made. From
the CMC perspective, this NDA may be recommended for approval pending satisfactory
responses to the outstanding information request.

B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements, and/or
Risk Management Steps, if Approvable

None

II. Summary of CMC Assessments

A. Description of the Drug Product and Drug Substance

The applicant intends to seek approval of the FDA for TRIUMEQ® (abacavir sulfate,
dolutegravir, and lamivudine, or ABC/DTG/3TC) Tablets for the treatment of human
immunodeficiency virus type 1 (HIV-1) infection in adults. The TRIUMEQ® tablet is a
fixed dose combination product that contains three active ingredients: dolutegravir (DTG,
GSK1349572), a 2- metal binding integrase mhibitor (INI), abacavir sulfate (ABC), a
nucleoside reverse transcriptase inhibitor (NRTI), and lamivudine (3TC), also an NRTI.

All information regarding the chemistry, manufacturing and controls for the drug
substances (abacavir sulfate, dolutegravir sodium, and lamivudine) were cross-referenced
to the applicant’s approved NDA 20-977 for Ziagen® (abacavir sulfate) Tablets, approved
NDA 204-790 for TIVICAY® (dolutegravir) Tablets, and approved NDA 20-564 for
Epivir® (lamivudine) Tablets, respectively, and all amendments and supplements thereto.

The drug product, TRIUMEQ® (abacavir/dolutegravir/ lamivudine, or ABC/DTG/3TC)
Tablet, i1s an immediate-release, purple, biconvex, film coated oval tablet, debossed with
“572 Tr1” on one face. Each Tablet contains | ¥ of abacavir sulfate which is equivalent
to 600 mg abacavir, 52.6 mg of dolutegravir sodium which is equivalent to 50 mg
dolutegravir free acid, and 300 mg lamivudine. The formulation contains the mactive

Page 8 of 89 CMC Review #1
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Executive Summary Section

mngredients D-mannitol, magnesium stearate, microcrystalline cellulose, povidone, and
sodium starch glycolate. The tablet film coating contains iron oxide black, iron oxide red,
macrogol/PEG, polyvinyl alcohol-part hydrolyzed, talc, and titanium dioxide. All
excipients comply with USP/NF and are within levels used in other approved drug
products. The TRIUMEQ® formulation was developed based on the formulations of
TIVICAY® (dolutegravir) Tablets approved in NDA 204-790 and EPZICOM™ (abacavir
sulfate and lamivudine) Tablets approved in NDA 21-652.

The drug product is manufactured at Glaxo @@ The
manufacturing process comprises of the process steps for the manufacture of wH
@ and ABC/DTG/3TC Tablets ( ©® film coating).The

4 .. - .
@@ process is identical to the process used in the manufacture of

®@ A risk management approach was
applied during process development to identify and define the CPPs and important material
attributes that are likely to have the greatest impact on product quality. Several
ranges/targets of variables were investigated using pilot and production scale DoE or
during production scale manufacture of clinical batches. e
@ .04 ®@ .4 ® @
coating are 1dentified as critical process parameters (CPP). The Control Strategy
mncludes controls on the critical quality attributes (CQA) for the drug substances and in-
process materials as well as CPPs related to the manufacturing process. The drug product
will be tested for Description, Identification, ®® Uniformity of Content, Drug-
Related Impurities, assay, Dissolution, and Microbiological quality at release. The
acceptance criteria are justified appropriately.

The drug product tablets are packaged in high density polyethylene (HDPE) bottles with
desiccants, child-resistant closures and ®® Stability data are provided for
three primary stability batches of the drug product stored up to 12 months under the long
term conditions (25 °C/60% RH and 30 °C/75% RH) and up to 6 months under the
accelerated conditions (40 °C/75% RH). There are no significant changes in description,
assay, drug-related impurity content, dissolution, and ©® for any of the three
active components. The potential for the formation of the 0@ i
ivestigated in an in-use study for up to 1 month at 30 °C/75% RH, with and without the
desiccant. Due to the observation of ®® formation in the non-desiccant
pack, precautionary statements will be used to prevent removal of desiccant from the pack.
Overall, the available stability data support a shelf life of 24 months for the drug product
when stored at 25°C (77°F); excursions are permitted from 15 to 30°C (59 to 86°F) [See
USP Controlled Room Temperature]. Precautionary statements are included to ensure that
the product is stored in the original package with the bottle tightly closed to protect from
moisture and the desiccant is not removed.

B. Description of How the Drug Product is Intended to be Used

TRIUMEQ®, a combination of dolutegravir (a human immunodeficiency virus type 1
[HIV-1] integrase strand transfer inhibitor [INSTI]), abacavir, and lamivudine (both
nucleoside analogue HIV-1 reverse transcriptase inhibitors) is indicated as a complete
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Executive Summary Section

regimen for the treatment of HIV-1 infection. Tablets contain 50 mg of dolutegravir,
600 mg of abacavir, and 300 mg of lamivudine. The dosage for adult is one tablet daily.
The tablet may be taken with or without food. TRIUMEQ® tablets are packaged 1 m HDPE
bottles with child-resistant closures,

, with the following precautionary statement: “Store and dispense i the
original package, protect from moisture, and keep the bottle tightly closed. Do not remove
the desiccant.”

C. Basis for Approvability or Not-Approval Recommendation

This NDA has provided sufficient information on raw material controls, manufacturing
processes and process controls, adequate specifications for assuring consistent product
quality of the drug product. The NDA has also provided sufficient stability information on
the drug product to assure strength, purity, and quality of the drug product during the
expiration dating period. An information request (IR) has been sent to the applicant
concerning the manufacturing process description and the specification of an excipient.
Labels and labeling contain adequate CMC information.

Labels and labeling contain adequate CMC information. Minor labeling comments were
conveyed to the review team. An “Acceptable” site recommendation from the Office of
Compliance has been made for the manufacturing facilities. Therefore, from the CMC
perspective, this NDA may be recommended for approval pending satisfactory responses to
the outstanding information request.

III. Administrative
A. Reviewer’s Signature:
(See appended electronic signature page)

Maotang Zhou, Ph.D., Reviewer, ONDQA

B. Endorsement Block:
(See appended electronic signature page)

Rapti Madurawe, Ph.D., Branch Chief, Branch V, Division of New Drug Quality
Assessment II, ONDQA

C. CC Block: entered electronically in DARRTS
79 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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ONDQA Initial Quality Assessment (IQA) and Filing Review
For Pre-Marking Applications

IQA and Filing Review Cover Sheet

1. NEW DRUG APPLICATION NUMBER: 205-551

2. DATES AND GOALS:

Letter Date:

Submission Received Date :
Oct 22,2013

PDUFA Goal Date:
Aug 22,2014

Reviews into DARRTS:

June 22 (ODE signofY) or Julyl4, 2014

3. PRODUCT PROPERTIES:

Trade or Proprietary Name:

Triumeq (proposed)

Established or Non-Proprietary
Name (USAN):

Abacavir, Dolutegravir and Lamivudine

Dosage Form: Tablet

Route of Administration

Strength/Potency 600mg / 50mg / 300mg
Rx/OTC Dispensed: Rx

4. INDICATION:

Treatment of HIV infection

5. DRUG SUBSTANCE STRUCTURAL FORMULA:

NH,

N
ONa O CH4 |
o

H
= N
N N = OH
fos B[N | T
HaN L N \N\)-;\O K ’
fj H H =

N
N

(0]

ZCHOH |

Abacavir Sulfate Dolutegravir Sodium Lamivudine

6. NAME OF APPLICANT (as indicated on Form 356h):
ViiV Healthcare

Office of New Drug Quality Assessment (ONDQA)
Effective Date: 09/01/2013

Internal Quality Procedure 5106 Record A
Page 1 of 24
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ONDQA Initial Quality Assessment (IQA) and Filing Review
For Pre-Marking Applications

7. SUBMISSION PROPERTIES:

Review Priority: Standard

Submission Classification

(Chemical Classification Type 4 (new combination — not previously approved in the US)
Code):

Application Type: 505(b)(1)

Breakthrough Therapy No

Responsible Organization

(Clinical Division): DAVP

8. CONSULTS:

CONSULT YES | NO | COMMENTS: (list date of request if already sent)

Biometrics

lle

Clinical Pharmacology

Establishment Evaluation
Request (EER)

Pharmacology/Toxicology

Methods Validation

Environmental Assessment

CDRH

ltalbitalle

Other

Office of New Drug Quality Assessment (ONDQA) Internal Quality Procedure 5106 Record A
Effective Date: 09/01/2013 Page 2 of 24
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ONDQA Initial Quality Assessment (IQA) and Filing Review
For Pre-Marking Applications

Overall Filing Conclusions and Recommendations
CMC:

Is the Product Quality Section of the application fileable from a CMC perspective?

Yes Ne
CMC Filing Issues:
1. None

Are there potential CMC review issues to be forwarded to the Applicant with the 74-Day
letter?
Yes Ne

CMC Comments for 74-Day Letter:

1. Please provide the current specifications for the three drug substances.

2. The general recommendation for naming of antiviral products with multiple active
ingredients is to list by alphabetical order. One exception is when one active ingredient is
boosted by including a cytochrome P450 inhibitor; in that case the cytochrome inhibitor will
be listed directly after the drug that is being boosted. We recommend that this product be
named:

Trademark (abacavir, dolutegravir and lamivudine) Tablets
600mg / 50mg / 300mg
At an appropriate time, provided revised container labels and prescribing information.

Biopharmaceutics:

Is the Product Quality Section of the application fileable from a Biopharmaceutics
perspective?
Yes X No

Biopharmaceutics Filing Issues:

1.

Are there potential Biopharmaceutics review issues to be forwarded to the Applicant with
the 74-Day letter?
Yes X No

Biopharmaceutics Comments (information requests) for 74-Day Letter:

1. Submit the following PK data from the BE Study (ING114580) in SAS Transport format in
two separate files as described below:

a.SUBJ SEQ PER TRT Cmax AUC: AUCinf Tmax T1/2 Ka

b.SUBJ SEQ PER TRT Cl1 C2 C3..... Cn

2. Provide a summary table for the bioanalytical method validation for each drug substance in
the format provided below:

Office of New Drug Quality Assessment (ONDQA) Internal Quality Procedure 5106 Record A
Effective Date: 09/01/2013 Page 3 of 24
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For Pre-Marking Applications

Matnx

Sample Volume Required Storage Conditions Extraction
Procedure

Concentration Range

HPLC Procedure

Detection

Regression Type

Coefficient of Determination

Between-Batch Accuracy azfiards
Between-Batch CV 321:‘1“5
Accuracy
Within-Batch cv
. Drug
Recovery Reference
Room temp
Stability 1n human plasma Freeze/thaw
Long term
Soluti Stabili at room temp
uon v at4°C
Reference Solution Stability at room temp
- at4°C
LLOQ (Accuracy / CV)
Processed Stability at 4°C

Dilution Integnity (v:v sample-blank)

Microbiology:

Is the Product Quality Section of the application fileable from a Microbiology perspective?

Yes Ne

Microbiology Filing Issues:

This NDA is fileable per Dr. Pfeiler’s Microbiology Filing Review in DARRTS (Dec 11,
2013). The Information Request that is included in Dr. Pfeiler’s review should be

included 1n the filing or 74-day letter.

Office of New Drug Quality Assessment (ONDQA)
Effective Date: 09/01/2013
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ONDQA Initial Quality Assessment (IQA) and Filing Review
For Pre-Marking Applications

Summary of Initial Quality Assessment

Does the submission contain any of the following elements?

Nanotechnology QbD Elements PET Other, please explain
Is a team review recommended? Yes Do
Suggested expertise for team:
Maotang Zhou (DS and DP)
Els