CLINICAL PHARMACOLOGY REVIEW
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suspension (300 mg/mL)
Apretude: CAB suspension

Indication Treatment of HIV-1

Review Team Mario Sampson, PharmD, Justin Earp, PhD, Su-
Young Choi, PharmD, PhD

1 Executive summary

CAB for HIV prevention

CAB for HIV prevention was previously approved for adolescents based on observed PK from
adolescents receiving CAB oral lead-in (OLI) then every four week (Q4W) IM injections in HIV
treatment study MOCHA, and modeling and simulation to predict exposures for the HIV
prevention dosing regimen (every eight week [Q8W] maintenance injections). This supplement
includes PK data for adolescents enrolled in HIV prevention studies HPTN 083-01 and HPTN
084-01. Based on the updated CAB PK parameters for adolescents, we continue to agree with the
labeling statement that there are no clinically relevant differences in CAB exposure between
adolescents and adults.

CAB + RPV for HIV treatment

CAB + RPV for HIV treatment as either monthly or every-two-month maintenance injections
was previously approved for adolescents based on observed PK from adolescents receiving CAB
OLI then Q4W IM injections or RPV OLI then Q4W IM injections in HIV treatment study
MOCHA, and modeling and simulation to predict exposures for the Q8W regimen. This
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supplement includes the additional PK data for adolescents enrolled in MOCHA. Based on the
updated CAB and RPV PK parameters for adolescents, we continue to agree with the labeling
statement that there are no clinically relevant differences in CAB or RPV exposure between
adolescents and adults.

2 Background

CAB for HIV prevention

CAB for HIV prevention was previously approved for adolescents. From study MOCHA,
observed PK were available from eight adolescents with HIV receiving CAB OLI followed by
Q4W IM dosing (Figure 1). Using modeling and simulation, exposures were predicted for
adolescents receiving CAB Q8W injections (NDA 215499, Integrated review dated 12/20/2021).
Approved dosing for adults and adolescents weighing >35 kg included an optional OLI period
(oral CAB 30 mg daily for >28 days), initiation injections of 600 mg IM administered on months
one and two, followed by continuation injections of 600 mg IM administered on months four and
every two months onwards.

Figure 1. MOCHA design
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Source: MOCHA CSR, p26.

CAB dosing was 30 mg daily orally for 4-6 weeks followed by 600 mg IM on week four and
400 mg IM on weeks eight and 12.

RPV dosing was 25 mg daily orally for 4-6 weeks followed by 900 mg IM on week four and
600 mg IM on weeks eight and 12.

The current supplement contains observed PK data from adolescents receiving CAB OLI

followed by Q8W IM injections for HIV prevention in studies HPTN 083-01 (n=9) and HPTN
084-01 (n=62), along with CAB PK data for cohorts 1C and 2 in MOCHA (Table 1).
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Table 1. PK sample size by cohort in MOCHA in the current supplement

Cohort | Dosing PK sample size
1C CAB Q4W 8

1C CAB Q8W 22

1R RPV Q4W 15

1R RPV Q8W 10

2 CAB + RPV Q8W | 144

Source: MOCHA CSR, section 8.

CAB + RPV for HIV treatment

CAB + RPV for HIV treatment was previously approved for adolescents. PK data were

submitted from adolescents with HIV in cohort 1 of MOCHA receiving CAB oral lead-in (OLI,

30 mg orally daily for 4-6 weeks) followed by Q4W IM dosing (n=8) or RPV OLI (25 mg orally

daily for 4-6 weeks) followed by Q4W IM dosing (n=14) as add-on to current antiretroviral

treatment. Using modeling and simulation, exposures were predicted for adolescents receiving

CAB Q8W (NDA 212887, Clinical pharmacology reviews dated 3/8/2022 and 3/18/2022).

Approved dosing for adults and adolescents weighing >35 kg included an optional OLI period

(oral CAB 30 mg daily + oral RPV 25 mg daily for >28 days) followed by either once monthly

or every-two-month IM injections:

e Monthly IM injections: CAB 600 mg and RPV 900 mg on month one, CAB 400 mg and
RPV 600 mg on month two and monthly onwards

e Every-two-month IM injections: CAB 600 mg and RPV 900 mg on months one, two, and
then every two months onwards

The current supplement contains the cohort 1 Q8W data and cohort 2 data (Table 1).
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3 Exposure comparison in adolescents vs adults

3.1 CAB IM for prevention

In adolescent studies HPTN 083-01 and HPTN 084-01, geometric mean CAB exposures after
OLI and Q8W injections were up to 40% higher than adults but were largely within the range of
adults (Table 2, Figure 2). We agree with the statement in proposed labeling that there are no
clinically relevant differences in CAB exposure between adolescents and adults.

Table 2. Geometric mean (95% CI) of post-hoc estimates of CAB exposures in adolescents and
adults by indication.

: . AUCO-
Dosing Population N (kg-himL) Cmax (ug/mL) | Ct (Hg/mL)
221 118 715
PIEP adolescents 62 (205-238) (108125 | (6.59-7.76)
30 mg PO once 149 708 465
daily steady Ph3 treatment 740 (146-152) (783813) (4544.75)
o 172 929 550
FIEE o bt (167-177) (904954) | (542-576)
1960 160 17
MERaddesens | B2 (1750-2200) | (108425) | (1524197)
CAB LA initial 1610 700 144
injection e i il (1560-1660) | (784814) | (1.39149)
1590 563 165
PR i 34 | 4500-1670) | (546581) | (157-174)
5350 490 296
PRET sl i (49605770) | (449535 | (275318)
CAB LA Q8W 3670 379 166
steady state i 1ok (3600-3740) | (370-388) | (161171)
4380 434 212
T = (42504510) | (418451) | (2.05221)

Source: NDA 215499, Clinical Pharmacology Summary submitted 3/27/2024, p20.

Reviewer’s comment:

Geometric mean ratio (PrEP adolescent / PrEP adult) of PK parameters ranges for OLI, initial
injection, and Q8W maintenance are 1.25-1.28, 1.05-2.06, and 1.13-1.4, respectively.

The larger difference (~2-fold) between adolescents and adults for Cy,a after initial injection is
due to giving the initial injection on the same day as last OLI dose in adolescents but 24 hours
after last OLI dose in adults.
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Figure 2. CAB exposures after Q8W IM administration for HIV prevention in adolescents vs
adults.
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Source: NDA 215499, Response to IR dated 6/10/2024, p1.

For box plots, the horizontal center solid line in each box represents the median value, the box represents
the 25th to 75th percentiles, and the whiskers represent the 5th and 95th percentiles.

The standard Q8W dosing regimens were simulated with PO lead-in: PO lead-in of CAB PO once daily
for 4 weeks, followed by 600 mg CAB LA IM 2 hours after the last PO dose, followed by CAB LA IM
600 mg Q8W thereafter.
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3.2 CAB/RPV IM for treatment

In MOCHA, geometric mean CAB exposures after OLI, Q4W, and Q8W injections in
adolescents were 29-43% higher than adults but largely within the range of adults (Figure 3,
Table 3). We agree with the statement in proposed labeling that there are no clinically relevant
differences in CAB exposure between adolescents and adults.

Figure 3. CAB post hoc exposure metrics in adolescents and adults.
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Source: NDA 212887, Response to IR submitted 6/5/24, p1.
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Table 3. CAB post hoc exposure metrics in adolescents and adults.

Dosing Adult participants Adolescent participants from Study 208580
phase (MOCHA) only
AUCO-1,55 Cmax,ss Crt.ss AUCOH-T,55 Cmax,ss Crtss
(pg*himL) (pg/mL) (HgimL) (pg=h/mL) (pg/mL) (Hg/mL)
oLl N 1647 1647 1647 147 147 147
Geomean 142 759 443 195 10.3 6.14
[95% CI] [140, 144] [7.49, 7.69] [4.37, 4.50] [187, 204] [9.92, 10.8] [5.87,6.43]
%OV 87.1 83.7 935 83.0 818 87.0
Median 142 759 445 189 998 592
[min, max] [49.5, 452] [2.96, 22.6] [1.16, 15.9] [85.8, 523 [4.15, 26.7] [2.69,17.7]
Percenfiles
ot 89.2 492 2.61 135 71 40
25th 118 637 361 168 B.87 5.18
50th 142 759 445 189 998 592
75th 172 905 5.0 222 17 7.00
95th 222 116 123 306 157 10.0
Dosing Adult participants Adolescent participants from Study 208580
phase (MOCHA) only
AUCH-T Cmaxa Cr AUCD-T Cmax2 (o34
{pg=himL) (pg/mL) (pgimL) (ug=himL) (mg/mL} {pg/mL)
Initial Geomean 1577 760 145 2138 104 1495
injection [95% CI] [1545, 1609] [F.50,7.70] [1.42,1.48] [2004, 2281] [10.0, 10.8] [1.82, 2.08]
%CV 116 B35 120 111 806 116
Median 1609 759 154 2155 101 204
[min, max] [223, 5734] [2.97, 22 6] [0.164, 5.26] [792, 4981] [4.64, 26.7] [0.598, 4.58]
Percentiles
5th | 773 | 493 0654 1104 742 | 085
25th 1204 6.37 i 1620 f.48 146
Hlkh 1609 759 154 2155 101 204
Thth 2109 910 197 2782 19 261
95¢th 3158 116 272 4342 157 362
Dosing Adult participants Adolescent participants from Study 208530
phase (MOCHA] only
AUCD-1 35 Cmax,ss Ctss AUCD-1 38 Cmax,ss Crss
(pgxhiml) (pg/mL) (pgiml ) {pgxh/ml) {pg/mL) (pg/mL)
QAW Geomean 2355 409 289 3376 5.74 408
maintenance | [35% CI] [2365, 2426] [4.04,4.15] [2.85, 293 [3255, 3501] B.52, 597 [3.92,4.28]
regimen WCY 833 6.4 86.3 755 786 850
!:1_1:h_LA M [Wedian 2407 415 293 3336 5.69 409
injection) [min, miax] [19, 73901 D7 123 [0.895 910 [1932, 7331] [2.98. 119 [1.34.941]
Percentiles
Gith 1510 254 180 PETE] 390 269
25th 2053 348 242 2937 491 356
Slkh 2427 415 293 3336 5.69 408
Thth 2846 491 347 32 f.68 475
95¢h 3562 6.22 444 H001 CEE] 642
Dosing Adult participants Adolescent participants from Study 208580
phase (MOCHA) only
AUCD-1 33 Cmax,ss Ctss AUCD-1 38 Cmax,ss Crs
(pg*himL) {pg/mL) (pgimL) (pgxh/mL] {pg/mL) (pg/mL)
Q8w Geomean 3625 372 167 alte 5.18 2.38
maintenance | [95% CI] [3580, 3672 [3.66, 3.76] [1.64, 1.70] [4935, 5305] [4.95, 543 [2.22,255]
regimen (6th [ %CV 829 944 105 7.1 819 17
LA IM Median [min, 3673 iri 1.2 G084 5.12 252
injection) max] [961, 11 131] [0.759, 11.1] [0.203,5.23 [2886, 11078] [242 120 [0.160, 5.75]
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Percentiles

Sth 2282 220 0.858 3594 326 1.17
25¢h 106 09 134 4441 428 195
Slth 3673 v 1.72 G064 512 252
Thth 4300 454 215 A4 6.08 315
95¢h 5384 6.23 287 7576 8.78 407

Source: Document No. TMF-16443596 Table 11.

a.  The Cmax following the first CAB LA njection is likely determined by the last oral dose instead of the initiafion LA dose.

Motes: Adolescent participants consist of paricipants from Study 208580 only. ALICO-T and Cx, Tis different for different regimens. For time-varying BM| (designated as PBMI in the
dataset), BMI at fime = [ was used for simulations. Post hoc simulations were pesformed without residual varabdity. Numesic values are presented as 3 significant figures.

P¥ sampling schedule in the simulation:

Foliowing oral doses: one sample every 0.1 hour within § hours and one sample every 2 hours after § hours. This sampling schedule is more intensive than the previous adult tNDA
PopPK analysis.

Folowing IM injections: one sample every 24 hows.

The standard Q4W and CW dosing regimens were simulated with OLI: OLI of CAS QD for 4 weeks, followed by 800 mg CAS LA IM 2 how after the last oral dose, followed by CAS
LA IM 200 mg Q4W or 600 mg Q8W thersafter.

Source: NDA 212887, Clinical pharmacology summary submitted 3/21/2024, p25.
Geometric mean ratios (adolescent / adult) of PK parameters ranged from 1.29-1.43 (NDA 212887,
Response to IR submitted 6/12/2024).

Geometric mean RPV exposures after OLI, Q4W, and Q8W injections in adolescents were 21%
lower to 27% higher than adults and within the range of adults (Table 4, Figure 4). We agree
with the statement in proposed labeling that there are no clinically relevant differences in RPV
exposure between adolescents and adults.
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Table 4. RPV post hoc exposure metrics in adolescents and adults.

Exposure parameter

Adolescents (Study
208580) (5th-95th %) (n)

Adults (Studies
ATLAS, FLAIR,
ATLAS-2ZM)
(5th-95th %) (n)

GMR
adolescents to
adults (90% CI)

AUCtau initial injection
(ng.h/mL)*

Ctau initial mnjection (ng/mL)*

Cmax initial injection (ng/mL)*

35259 (20301 - 63047)
(n=148)

36.5 (224 - 59.4) (n=148)

135 (85.8 - 211) (n=148)

44842 (21712 - B7575)
(n=1359)

41.9 (21.7 - 78.9)
(n=1359)

144 (93.9 - 221)
(n=1359)

0.79 (0.74-0.83)

0.87 (0.82-0.92)

0.94 (0.890-0.97)

AUCtau Q4W maintenance
regimen Week 48 (ng.h/mL)°

Ctau Q4W maintenance regimen

84280 (49444 - 156987
(n=13)

109 (64.8 - 202)

68324 (39042 - 118111)
(n=969)

85.8 (49.6 - 147)

1.23 (1.05-1.45)

1.27 (1.08-1.48)

Week 48 (ng/mL)" (n=13) (n=969)
Cmax Q4W maintenance regimen 146 (84.8 - 269) 121 (68.1 - 210) 1.21(1.03-1.42)
Week 48 (ng/mL)" (n=13) (n=969)
AUCtau Q8W maintenance 110686 (78480 - 151744) 132450 (76638 - 0.84 (0.79-0.88)

regimen Week 48 (ng.h/mL)"

Ctau Q8W maintenance regimen
Week 48 (ng/mL)

Cmax Q8W maintenance regimen
Week 48 (ng/mL)°

(n=125)

61.8 (44.5 - 88.0)
(n=125)

108 (68.0 - 164)
(n=125)

221783) (n=390)

68.9 (38.0-119)
(n=390)

138 (80.6 - 228)
(n=390)

0.90 (0.85-0.95)

0.79 (0.75-0.83)

Note: Values are shown as geometric mean (5™ and 95" percentiles) and sample size (n); the adults’ individual
parameters are computed from the previously developed adult PopPK model.'"!

GMR: geometric mean ratio. CI: confidence interval. IM: intramuscular. Q4W: every 4 weeks. Q8W: every 8

weeks

* All data is pooled irrespective of regimen: visit after single IM 900 mg injection.
" For Study ATLAS-2M, only participants in the RPV LA 600 mg Q4W arm, and with no prior exposure, are

shown

¢ For Study ATLAS-2M, only participants in the RPV LA 900 mg Q8W arm, and with no prior exposure, are

shown

Source: NDA 212887 SDN 147, RPV popPK report, p37.
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Figure 4. RPV post hoc exposure metrics in adolescents and adults.
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Gray dots overlaid on the boxplots represent the individual data. For Smdy ATLAS-2M, participants in the RPV
LA 600 mg IM Q4W arm. and with no prior exposure, are shown in the central panels: while participants in the
RPV LA 900 mg IM Q8W arm, and with no prior exposure, are shown in the right panels. The adults” individual
parameters are computed from the previously developed adult PopPK model'!%.

Source: NDA 212887 SDN 147, RPV popPK report, p118.
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4 Adolescent study summaries
Study 208580 (MOCHA)

MOCHA enrolled adolescents weighing >35 kg with HIV infection and on stable antiretroviral
therapy (ART). In cohort 1, participants received oral CAB or RPV for 4-6 weeks followed by
either Q4W or Q8W injections as add-on to ART. In cohort 2, participants received CAB + RPV
orally for 4-6 weeks followed by Q8W injections without ART (Figure 1). PK sample sizes by
cohort ranged from 8-22 in cohort 1 and PK sample size in cohort 2 was 144.

Prohibited concomitant medications included the following:
e Entire study: included systemically administered immunomodulators (such as interleukin and
interferon agents), chronic systemic glucocorticoids, and HCV therapy.
e Steps 1-4: Carbamazepine, oxcarbazepine, phenobarbital, phenytoin, rifabutin, rifampicin,
rifampin, rifapentine, St. John’s Wort
e Cohort 1, entire study:
0 Cohort 1R: Cobicistat, ritonavir, any NNRT]I other than the study drug rilpivirine
0 Cohort 1C: any INSTI other than the study drug cabotegravir
e Cohort 1R and Cohort 2 Step 3 while receiving oral RPV: PPIs and systemic dexamethasone
(more than a single dose)
e Cohort 1 Step 2 and Cohort 2 Step 4: Use of anticoagulants >14 days except for DVT
prophylaxis or low dose acetylsalicylic acid
Reviewer’s comment: There were no reported uses of contraindicated medications listed in
labeling (Vocabria, Cabenuva, Edurant). Use of a PPI was reported for one participant, but this
was during follow-up (Concomitant medication dataset).

The Applicant reported protocol deviations for 42 participants in Cohort 1 and 81 participants in
Cohort 2 (MOCHA CSR, p43). None were identified by the Applicant as being significant.
Reviewer’s comment: Deviations related to the PK analysis included deviations for shipping of
PK samples reported for three participants, and for number and type of cryovials for PK storage
samples reported for 10 participants (ICH Data Listings, p9). We do not consider these to be
significant deviations.

Study 213002 (HPTN 083-01)

HPTN 083-01 enrolled sexually active participants assigned male at birth, with age <18 years,
weighing >35 kg, and without HIV infection. The study targeted men who have sex with men in
the US. Study dosing was oral CAB 30 mg daily for five weeks (Step 1) followed by 600 mg IM
injections at weeks 5 (loading dose), 9, 17, 25, and 33 (Step 2). Nine participants were enrolled
and contributed PK samples.

Prohibited concomitant medications included the following:

e Cytotoxic chemotherapy or radiation

e Systemically administered immunomodulators, chronic systemic glucocorticoids, and HCV
therapy

11
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e Certain enzyme inducers: Carbamazepine, oxcarbazepine, phenobarbital, phenytoin,
rifabutin, rifampicin, rifampin, rifapentine, St. John’s Wort

e Anticoagulants within seven days before or after an injection

Reviewer’s comment: There were no reported uses of contraindicated medications listed in

labeling (Vocabria, Cabenuva) (CSR, p88).

Protocol deviations were reported for eight of nine participants. None were identified by the
Applicant as being significant.

Reviewer’s comment: The majority of reported protocol deviations were unrelated to dosing or
PK sample collection, with the exception of one participant who missed a blood draw timepoint
(ICH data listings, p30).

Study 213003 (HPTN 084-01)

HPTN 084-01 females (assigned at birth) who reported sex with a male in the last 12 months,
with age <18 years, weighing >50 kg, and without HIV infection. The study was conducted in
Sub-Saharan Africa. Study dosing was oral CAB 30 mg daily for five weeks (Step 1) followed
by 600 mg IM injections at weeks 5 (loading dose), 9, 17, 25, and 33 (Step 2). Fifty-three
participants contributed PK samples.

Prohibited concomitant medications included the following:

e Cytotoxic chemotherapy or radiation

e Systemically administered immunomodulators, chronic systemic glucocorticoids, and HCV
therapy

e Certain enzyme inducers: Carbamazepine, oxcarbazepine, phenobarbital, phenytoin,
rifabutin, rifampicin, rifampin, rifapentine, St. John’s Wort

e Anticoagulants within seven days before or after an injection

Reviewer’s comment: There were no reported uses of contraindicated medications listed in

labeling (Vocabria, Cabenuva) (CSR, p127).

Protocol deviations were reported for 46 of 55 enrolled participants. None were identified by the
Applicant as being significant.

Reviewer’s comment: The majority of reported protocol deviations were unrelated to dosing or
PK sample collection, with the exception of two out of window injections for one participant
(ICH data listings, p152).

12
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5 Bioanalytical methods

Concentrations of CAB (calibration curve: 25-25000 ng/mL [0.025-25 mcg/mL]) and RPV
(calibration curve: 1-5000 ng/mL) were measured in human plasma using validated LC/MS-MS
methods. Most validation and study sample analysis runs were acceptable with calibration curve,
QC sample, and incurred sample reanalysis assessments meeting acceptance criteria. Study
samples were analyzed within the documented duration of stability. No significant protocol
deviations were reported (Table 5, Table 6).

Table 5. Validation reports

Analyte | Validation report

CAB Validation v6 dated 6/2/20, p44
CAB Validation v8 dated 3/9/22, p74
CAB Validation v9 dated 3/7/23
RPV Validation v3 dated 4/6/20, p45
RPV Validation v5 dated 5/17/22

Table 6. MOCHA study sample analysis reports

Study Analyte | # samples | Analysis Sample
analyzed dates analysis report
MOCHA CAB 153 5/19 - 7/20 CAB
MOCHA CAB 1512 11/21 -3/23 | CAB part 3A
MOCHA RPV 210 5/19 - 8/20 RPV part 1
MOCHA RPV 1349 11/21 -6/23 | RPV part 2
HPTN 083-01 | CAB 88 10/22 - 11/22 | CAB
HPTN 084-01 | CAB 572 6/22 — 8/22 CAB

Note: NDA 212888, response to IR submitted 8/26/24 confirms that RPV samples from MOCHA were
analyzed within the duration of stability.
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6 Population PK models

6.1 CAB popPK report

Review Summary

The Applicant’s population PK (popPK) analysis is acceptable for the purpose of deriving CAB
and metabolite exposure metrics (Cnax, AUC, Cy,y) for labeling. The Applicant’s final model
parameters and individual exposure estimates (Cmax, AUC, Cy,) Were verified by the reviewer.

Introduction

In prior submissions, CAB popPK modeling objectives were to characterize the PK of CAB in
the general adult population (NDA 212887, Integrated review dated 12/19/2019) and
subsequently among a subset of the adolescent population (NDA 212887, Clinical pharmacology
reviews dated 3/8/2022 and 3/18/2022). The objective of the current popPK analysis was to
characterize the disposition of CAB using the full adolescent dataset.

Model development

New data for this analysis are from adolescent studies MOCHA, HPTN 083-01, and HPTN 084-
01 (Table 7). Model parameters had acceptable precision and interindividual variability
parameters had acceptable shrinkages (Table 8). The models demonstrated acceptable
performance in goodness-of-fit and visual predictive check plots (Figure 5, Figure 6).
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Table 7. Studies included in the CAB popPK analysis

Study No. Study Description CAB Dose and Administration PK Population PK Sampling

Lall16585 Oral relative bioavailability study — | 30 mg [{B){#): tablet:) PO single 18 healthy subjects Pre-dose and 0.5,1,2,3,4,6,8, 12,
single dose, healthy subjects. dosze (10M. SF) 24 48,72, 120, and 168 hours

post-dose

Lall117010 Rifampin DDI study with CAB as | 30 mg [(B)@) tablets) PO single 15 healthy subjects Pre-dose and 0.5,1,2,3,4,6,8, 12,
victim in healthy subjects dose (10M.5F) 24,4872, 120, and 168 hours
Period 1 caly (single dose without post-dose
nfampin)

Lall17011 Oral contraceptive DDI study with | 30 mg [{B){#): tabletz) PO QD 19 healthy subjects Pre-doseand 1,2,3,4,6,8,12, and
CAB as perpetrator mn healthy 11 days (19F) 24 howrs post-dosze
subjects

Lall17020 Oral, single-dose, relative 30 mg [(B)(@): tablets) PO single 22 healthy subjects Pre-dose and 0.5.1,2,3,4,6.8,12,
broavailability study in healthy dose (13M.,9F) 24,48, 72, 120, and 168 hours
subjects ! post-dose
Fasted 800-m;

201741 Oral, single-dose, relative 30 mg [ (B)(4) tablets) PO single 37 healthy subjects Pre-dose and 0.5, 1,2,3,4,6.8, 12,
bioavailability study in healthy dose Q7M. 10F) 24,48, 72, 120, and 168 howrs
subjects 2 post-dose
500- and 800-mal (O} (4):

[ ]

201479 Hepatic impairment, single-dose 30 mg [{B){4) tablets) PO single 16 healthy subjects Pre-dose and 0.5.1,2,3,4,6,8, 12,
study in both healthy and dose (12M.4F) 24,48, 72, 120, and 168 hours
h ically imp d subj - post-dose

201480 Renal impairment, single-dose study | 30 mg [{B)#): tablet:) PO :ingle 16 subjects Pre-dose and 0.5,1,2,3,4,6,8, 12,
in both healthy and renally impaired | dose (12M.4F) 24.48.72, 120, and 168 hours
subjects ZEr post-dose
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Study No. Study Description CAB Dose and Administration PK Population PK Sampling
205696 Food effect on CAB PK: single 30 mg ({B){@): tablets) PO single 23 healthy subjects Pre-doseand 0.5.1,2.3,4,6,8, 12,
dose; fasted period only, 500-mg dose (16M.7F) 24,4872, 120, and 168 hours
e ' post.dose
formulation
Lalll6482 Phasze 2b, dose ranzing in 10 mg tablet PO QD » 24 weeks 176 HIV subjects Sparse PK: Pre-dose and 2 to 4 hours
ATEY | EEieie sshpscis it 30 mgtabletPOQD » 24 weeks | 10me n=60(57M, 3F) | o0 Weeks 2and 12
z?.'fhogd‘mws' ?nrsa}ptasc 60 mg (2 * 30 mg) PO QD * 30mz-n=57(55M.2F) Intensive PK: Pre-dose and 1. 2, 3. 4,
s INRTE:]: ] [ mERT 2 7 2 ) | 8, and, 24 bowrs post-dose on Week 2
- 60mgzg-n=39(55M,4F) only; pre-dose on Week 12
Lalll5428 Phase 1, repeat-dose escalation of 30mg PO QD x 14 days 43 healthy subjects Pre-doseand 1,2, 3.4 8 and
CAB LA. PO lead-m phase only Q7M.16F) 24 hours post-dose
Lall16815 LA relative bioavailability. 30 mg PO QD. at steady state 21 healthy subjects PO (Day -15): pre-doseand 1, 2. 3,
single-dose study in healthy subject: | 1 4 400 me IM single dose[JIBY@ | (15 M. 6F) R R
N e [ O@ oy LA: Pre-dose and 4 hour: post-doze
Cokhort A: data only:(B)4) onDays 3, 5, and 7, Weeks 2. 3, 4, 6,
formulations in 8,and 12.
Cohorts B and C excluded
200056 Phase 2b treatment study mn Lead-m/induction 30 mg PO QD x 286 HIV subjects Day 1: Pre-dose (pre-last PO
(LATTE-2) HIV-1infected subjects 20 weeks, then switch to (262M.24F) dose/pre-first IM mjection) and
1) 800 mg IM » 1, then 400 mg IM 2 howrs post-IM injaction
Q4W or Weeks 1,4, 8,12, 16, 20, 24, 25, 28,
2) 800 mg IM x 1, then 600 mg IM 32 pre-dose and 2 hours post-dose,
at Week 4, then 600 mg IM QSW ol il
starting at Week 8 PK L h same regard]
of dosing regimen
201103 Phase 2a PrEP study of safety, Lead-in 30 mg PO QD x 4 weeks, 134 healthy subjects Arm 1: Week 1 dose. 2. 4 24k
(HPTNO77) | tolerability, and PK of CABLA in | 1-week washout, then (#9M.45F) e et ot S
haakthy subjécts Arm 1: 800 mg IM Q12W x 3 dose (pre-first IM injection), 6, 9, 13,
Arm 2: 600 mg IM at Weeks 5 and 17 pre-dose (pre-second IM
9, and then Q8W x 3 injection), 18, 23, 29 pre-dose (pre-
third IM mjection), 30, 35, 41, 53,
65, 77. 89, 101, and 105.
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Study No.

Study Description

CAB Doze and Adminiztration

PK Population

PE Sampling

Arm 2: Week 1 pre-dose, 2.4 (24 h
rough after the last oral dese), 5 pre-
dose (pre first IM mjection), 5, 9 pre-
dose (pre-second IM mjection), 10,
13, 17 pre-dose (pre-third INM
myection), 18, 21, 23 pre-dose (pre-
fourth IM mjection), 26, 29, 33 pre-
dose (pre-fifth IM mjection), 34, 38,
41, 53, 65,77, 89, 101, and 109.

201120
(ECLAIR)

Phase 2a PtEP-enabling study of
CAB LA in male healthy subjects at
low risk of contracting HIV

Lead-in 30 mgz PO QD = 4 weeks,
l-wesk washout, then 800 mg IM
QLIW =3

102 kealthy subjects
(102 K1)

Weeks 5 pre-dose (pre-first IM
ijection), 6, 9, 13, 17 pre-dose (pre-
second IM injection), 18, 23, 29 pre-
dose (pre-third IM injection}, 30, 35,
and 41 and follow-up (Week 53
through Week 31}

201584
(FLAIR)

Phaze 3 treatment study 1
HIV-infected, antwetroviral
{ARV)-naive subjects (switch from
an integrase mhubitor [INI]
single-tablet ragimen)

Induction ABC/DTG/ITC 1 tablet
QD = 20 weeks, followed by lead-in
30 mg PO QD = 4 weeks, then
switch to 600 mg IM = 1, then

400 mg IM Q4W

283 HIV subjects
(220 M, 63 F)

Weeks 4 (prior to the last PO doze,
prior to the first IM injection), 5, 8,
12, 16, 20, 24, 28, 32, 36,40_ 41, 44,
48, 52, 56, 60, 96, 100, 104, and 108

Note: Samples are taken prior to IM
injection at the ime points above
axcept for Weeks 4 and 104 (subjects
switching from comparator arm),
where the PE sample was taken prior
to the last PO deose. In addition, a PE
sample at 2 hours pest-IM injection
is taken at Weeks 4, 48, 96, and 104.
Samples beyvond Week 64 were
available in no subject at the time of
the adult analy=is.

201585
(ATLAS)

Phasze 3 treatment study in
HIV-infected, virologically
supprassad, treatment-sxperienced
subjects (switch current INI-,
non-MRTI-, or protease mhibitor-
based ARV regimen)

Lead-in 30 mz PO QD = 4 weeks,
then switch to 600 mg IM = 1, then
400 mg IM Q4W

308 HIV subjects
(209 M, 99 F)

Weeks 4 (last PO dose, first IM
injection), 5. §, 12, 16, 20, 24, 28_ 32,
36,40, 41, 44, 48, 52, 56, 60, and 96
Note: Samples are taken prier to TV
injection at the ime points above
sxcept for Weeks 4 and 56 (subjacts
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Study No.

Study Description

CAB Doze and Adminiztration

PK Population PK Sampling

switching from comparator arm),
where the PE sample was taken prior
to the last PO dose. In addition, a PE
zample at 2 hours post-IM injechon
is taken at Weeks 4, 48, 56, and 96.
Samples bevond Waek 72 ware
available in no subject at the time of
the adult analysis.

208580

(MOCHA)

Phase 1/2, multi-center, open-label,
non-comparative study to conform
the dose and evalnate the safety,
tolerability, acceptability, and PE of
POCAB,CABLA and RFVLAin
virologically suppressed
HIV-1l-nfected children and

adolescents aged 12 to <18 years

CAB dose and admanistration: Q4W
regimen was implemented for the
data ineluded m this analysis. The
study protocol was updated wherein
Q8W regimen was to be
implemented for any new subjects
enrolled in 2021 and thereafter.

Up to 155 For patients who were recruited

under clinical protocel V2, PE

samples were:

Cohort 1

* Wk 2 oral dosing: pre-doss and
1,2, 3, 4, 8 and 24 hours post-
dose.

* LA injection: Wk 4b: Pre-dosa
and 2h post dose, Wk 5: Day 3-
7 post-dose, Wk 6: Day 10-14
post-dese, Wk 8: pre-dose, Wk
12: Pre-dose and 2h post dose,
Wk 13: Day 3-7 post-doze, Wk
14: Day 10-14 post-dose, Wk
16: Day 28 post-dose.

Cohort 2

¢  Wk2-oral dosing: Pre-dose
and between 2-Th post dose

* LA dosing: Wk 4b: Pre-dose
and 2h post dose, Wk 5: Day 3-
7 post-deose, predose prior to
every injection at Wk 8, Wk 12,
Wk 16, Wk 20, Wk 24, Wk 25
(Day 3-7 post-W24 doze), Wk
36, Wk 48 Wk 60, Wk 72, Wk
84, Wk 98.

Study Neo.

Study Deseription

CAB Doze and Administration

PK Population PK Sampling

For patients who were recrurted

under climeal protocol V3, PE

samples were:

Cohort 1

& Wk 2 oral dosing: Pre-dose, 1,
2.3, 4 and 3h post dose

* LA dosimg: Wk 4b: Pre-doze
and 2h post dose, Wk 5: Day 3-
T post-doze, Wk. 8: pre-dozs,
Wk 9: Day 3-7 post-doze, Wk.
12: Day 28 post dose, Wk. 16:
Day 56 postdoss

Cohort 2

* Wk 2 oral dosing: Pre-dosze and
3h post dose

* LA dosing: Wk 4b: Pre-doze
and 2h post dose, Wk. 5 and
Wk 23: Day 3-7 post-dose, pre-
dose prior to every injection at
Wk 8, Wk. 16, Wk. 24, Wk.
32, Wk. 40, Wk. 48, Wk. 54,
Wk 80, Wk. 88, Wk. 96.

213002

0Ly

(HPTN 083-

Phaze 2B, single arm, open label;
safety, tolerability, and acceptability
of CAB LA injection for the
prevention of HIV ameng sexually
active healthy male adolescents
aged =18 years

5-week CAB 30 mg PO QD safety
lead-in, followed by a senes of 5 IM
injections of 600 mg administered at
8-wesek intervals after a 4-week
loadmng doze (1.e., IM mjacton at 3,
9, 17, 25, and 33 weeks)

50 Pre-dose trongh samples at 5, 9,17,
235, and 33 weeks (final concentration
in mjection phase).

l-week post-injection samples at 6,
10, 18, 26, and 34 weeks.

Follow-up samples at +8, +12, +24,
+36, and +48 week: following the
final mjection and at the HIV
confirmatory visit.

213003

o)

(HPTN 084-

Phaze 2B, single arm, open labal;
safety, tolerability, and acceptabality
of CAB LA injection for the
preventon of HIV among sexually

5-week CAB 30 mg PO QD safety
lead-in, followed by a2 series of 3 IM
injectiens of 600 mg administered at
S-week intervals after 3 4-wesk

50 Pre-dose trough samples at 5, 9, 17,
25, and 33 weeks (final concentration
in mjection phase).
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Study No.

Study Deseription

CAB Dose and Administration

PK Population

PEK Samphing

active, healthy famale adolescents
aged <18 years

loading dose (12, IM imjection at 3,
9,17, 25, and 33 weeks)

1-week post-injection samples at 6,

10, 18, 26, and 34 weeks.

Follow-up samples at +8, +24, +36,

and +48 weeks following the final
injection and at HIV confirmatory
visit.

Source: CAB popPK report, p97.

Reviewer’s comment: For adolescent studies, the PK population appears to be the planned sample size as
the actual enrollment differs compared to the CSRs (Adolescent study summaries). Further the sample
size is acceptable for estimating the pharmacokinetics of cabotegravir in adolescents.
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Table 8. Final CAB population PK model parameters

CLINICAL PHARMACOLOGY REVIEW

Parameter Estimate | %RSEs 93% C1(SIR) | WV [variance] | 93°% Cl(SIR) I “WRSE of | Shrinkage Equation expression
[RCVP [ I (%)
CLIF (L) 0145 0.829 [0.143, 0.147] 0.0543 [0.0509, 00603 | 238 243 108 L
E ., BLETE
=0.145 % (743 ]|
x (1
+ 19.3% if current emoker)
V2IF (L) 515 201 [4.85 543] 0.0354 [0.0225, 0.0501] | 190 108 06 va _ 515 BWT 2752
F { 74.8 J
KA1 (1) 138 454 [121,1.54] 0.768 [0.550, 0.993] 108 538 B9.4
QF (L) 0481 £.91 [0.375, 0.603] q _ BWT 2578
F - oaslx (?4.3,
VAIF (L 232 509 06, 263 : y 0752
L [2 1 V3 Laa s {BW’I‘J
F 748/
KA2 (1) 0.000730 24 [0.000700 0327 [0.302, 0.357] 622 224 168 KAz
0000763 (M, ~0823
= 0.000730 X [—}|
\24.8/
(NDLy "5
% , 1.5 }
» (1 — 50.9% if female)
% (1 + 49.55% if solit injection)
F 0745 0.912 [0.734, 0.755] 0.0355 [0.0298, 0.0412] 19.0 483 k8
Additive error 0.0313 134 [000277, 0.0357] 6.80
(pgimL)
Proportionas 0T 1.08 [0.274, 0.280]
emor
Parameter Estimate | %RSE? 95% C1{SIR) | IV (variance) | 95% Cl(SIR) IV | WRSEof | Shrinkage Equation expression
(RO | Iy=e (%)
BWT on CLIF 0676 403 [0.629, 0.728]
and QF
BWT on V2IF 0752 573 [0u672, 0.831]
and VT
Carrent 0193 544 [0.182, 0.225]
smoking status
on CLF
BAI on KA2 0823 108 094, -0 .658]
MNOL on KA2 0.533 04 0371, 0.718]
Gender (if 0,509 in [H0.541, -0.471]
female) on KAZ
Split mjection 0435 135 [0.432, 0.581]
on KA2
Covariance
Parameter Estimate "RSE 95% Cl (SIR)
Covariance 0.00700 T4 000172
{KAZ, CLIF) 0.0163]
Covariance 0.0341 84 [0.0180, 0.0507]
[KA2, V2IF)
Covariance 0.0328 131 [0.0251, 0.0408)
{CLIF, VarF)

Source: GOF_Run11.Rmd = GOF_Run11himl
a  Obtamned from the SCOV step.

b IVin %CV calculated using +/ e — 1 x 100

¢ %RSE of IV expressed on approximate standand deviation scale caloulated using (SE/ A2 *100.

Notes: Parameters ane expressed as median (%5% Cl). The refierence populafion for CLF is a 74.8 kg non-cmoker participant. The reference population for V2'F, VAT, and QF iz a
74.B kg parficipant. The reference population for KA2 i a male participant (BMI=24.8 ky/ms2) using an NOL of 1.5 inches with unzplit injection

MOCHA=Study 208580; HFTM 083-01=5tudy 213002; HFTN 084-01=5tudy 213003

Source: CAB popPK report, p51. Note IM and oral PK data were co-modelled and CL/F is the systemic
clearance (oral and IM route) (NDA 212888, response to IR submitted 8/26/2024).
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Figure 5. CAB final model GOF plots.
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Motes: The colored symbols represent the individual obzervations. The zolid lines represent the LOESS lines of the
presented data; red represents PK observations for adult studies, green represents PK observabBons for Study
HPTN 083-01, cyan represents PK observabons for Study HPTH 084-01, and violet represents PK observations
for the MOCHA study.

MOCHA=Study 208580; HPTN 083-01=Study 213002; HPTN 064-01=Study 213003,

Abbreviations: CAB=cabotegravir, GoF=goodness-of-fit; LOESS=locally estimated scatterplot smoothing;
PK=pharmacokinetic; PopPE=population pharmacokinetic(s); Preds=predictions

Source: CAB popPK report, p54.
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Figure 6. CAB VPC by study
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‘Source: VPC_Run11.Rmd = VPC_Run11.htmil.

Motes: The open circles reprecent the obzerved data. The solid black lines reprezent the median of the observed data,
and the dashed lines represent the Sth and 95th percentiles of the observed data. The blue =olid lines represent
the median of the simulated data, and the pink solid Bnes represent the Sth and 95th percentles of the simulated
data. The blue and pink chaded areas represent the 95% Cl of the median and the Sth and 35th percentiles of the
simulaied data, respectively.

MOCHA=Study 208580, HPTN 083-01=Study 213002; HPTN 084-01=Study 213003

Abbreviations: CAB=cabotegravir, Cl=confidence interval; pcVPC=prediction-corrected visual predictive check;
PopPK=populafion phammacokinetic{s)

Source: CAB popPK report, p58.

Results

The final model was used to derive individual CAB exposure metrics (Cpax, AUC, Ciyy).
Individual estimates of exposure metrics were obtained by simulation of the concentration-time
profiles following treatment with the CAB Q4W and Q8W dosing regimens (with OLI) for
respective individuals using their individual parameter values and without residual variability.
Cmax and Cy,, Were directly obtained from the simulated concentration-time profiles. AUC was
obtained from the final model using an empirical Bayes estimation by integrating the
concentration-time profile within NONMEM (Table 9) (NDA 212888, response to IR submitted
8/26/2024).

22
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Table 9. CAB individual exposures in adolescents.

Source: NDA 212888 SDN 851, Proposed labeling submitted 7/23/2024.
Reviewer’s Comments: The PK parameters shown are from proposed CABENUVA labeling. The same
values are shown in VOCABRIA (OLI only) and APRETUDE.

Reviewer’s Comments: Overall, the Applicant’s model is acceptable as demonstrated by GOF
and VPC plots. We ran the Applicant’s model and no discordance was identified with the
objective function, model parameters, or individual exposure estimates.

CAB and CAB/RPV adolescent efficacy supplements

Reference ID: 5446823

23



CLINICAL PHARMACOLOGY REVIEW

6.2 RPV popPK report

Review Summary

The Applicant’s population PK (popPK) analysis is acceptable for the purpose of deriving RPV
and metabolite exposure metrics (Cmax, AUC, Cyyy) for labeling. The Applicant’s final model
parameters and individual exposure estimates (Cmax, AUC, Cy,) Were verified by the reviewer.

Introduction

In prior submissions, RPV popPK modeling objectives were to characterize the PK of RPV in
the general adult population and subsequently among a subset of the adolescent population. The
objective of the current popPK analysis was to characterize the disposition of RPV using the full
adolescent dataset.

Model development

New data for this analysis are from adolescent study MOCHA (Table 10). Model parameters had
acceptable precision and interindividual variability parameters had acceptable shrinkages (Table
11). The models demonstrated acceptable performance in goodness-of-fit and visual predictive
check plots (Figure 7, Figure 8, Figure 9).
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Table 10. Studies included in the RPV popPK analysis

Study No.

Study Title

Dose (mg),
Volume (mL),
Regimen, Route of
Administration,
Formulation

No. of Participants with PK
Data Available

PK Sampling

Study 208580
(IMPAACT 2017,
MOCHA), Cohort IR
and 2 only

Phase I/1I Study of the Safety, Acceptability,
Tolerability, and Pharmacokinetics of Oral and
Long-Acting Injectable Cabotegravir and
Long-Acting Injectable Rilpivirine in
Virologically Suppressed HIV-Infected
Children and Adolescents

Cohort 1R Step 1:
RPV 25 mg qd.,
oral (4 weeks),
Edurant

Cohort 1R Step 2:
RPV LA 900 mg (3
mL, Ix), RPV LA
600 mg (2 mL, 2x),
Q4W, IM, GOOI; or
RPV LA 900 mg (3
mL, 1x), RPV LA
900 mg (3 mL, Ix),
Q8W, IM, G001

Cohort 2 Step 3:
oral CAB 30 mg +
RPV 25 mg q.d. (4
weeks), RPV:
Edurant

Cohort 2 Step 4:
CAB LA 600 mg (3
mL, 1x) and RPV
LA 900 mg (3 mL,

Cohort IR: Up to 25
adolescents planned to be
enrolled in order to achieve
approximately 15 adolescents
evaluable for RPV.

Cohort 2: Up to 155
adolescents planned. Up to
100 adolescents who had not
previously participated in
Cohort 1, to achieve
approximately 70 evaluable,
who had not previously
participated in Cohort 1,
receiving the final
recommended oral doses

Oral dosing Cohort IR, Step 1:

- Week 2: Pre-dose, 4, 8, and
24 hours (24 hours for Q4W
only) post dose

IM dosing Cohort IR, Step 2:

- Week 4b: pre-dose and 2
hours post-dose

- Week 5,9 & 13 (Week 13
0Q4W only): 1 week post-
dose (3-7 days)

- Week 6 & 14 (Q4W only): 2
weeks post-dose (10-14
days)

- Week 8: pre-dose (same as 4
weeks post-dose)

- Week 12: 4 weeks post-dose
(pre-dose for Q4W) and 2
hours post-dose (Q4W only)

- Week 16: 4 (Q4W) or 8
(Q8W) weeks post-dose

Oral dosing Cohort 2, Step 3:
- Week 2: Pre-dose, 3 hours
post dose

IM dosing Cohort 2, Step 4:

- Week 4b: pre-dose and 2
hours post-dose

- Week 5: | week post-dose (3-
7 days)

- Week &, 16, 24: pre-dose
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1x), followed by
CAB LA 600 mg (3
mL) and RPV LA
900 mg (3 mL)

followad by LA doses of
(CAB and RPV. Adolescents
who participated in Cohort |
(op to 55 participants), if

- Week 25: 1 week post-dose 3-
7 days)

- Week 32,40, 48, 64, 80, RX,
96: pre-dose

Q8W, IM, RPV cligible, in additional to the
LA: GDO1 up to 100 adolescents.
TMC278-CI58 Phase | study in healthy volunteers to examine 300 mg (1 mL) Planned 17 healthy Panel | and 2: Predose and

in an open-label part the safety, tolerability and  single dose, participants postdose at 1,4, 8, 12,24, 48,72,

plasma pharmacokinetics of a single 600 mg (2 mL) 96. 120, 168, 216,264, 336, 408,

intramuscular injection of a novel TMC278 LA single dose, 528,672h

(long acting) formulation at 2 different doses, 1200 mg (4 mL}), Panel 3, It dose: Predose Dayl

followed by a double blind, randomized, then 600 mg (2 and postdose at 1, 4, 8, 12,24, 48,

placebo-controlled part of multiple mL), then 600 mg 72,96,120, 168,216, 264; 2™

intramuscular injections of this novel (2mL)/Q4W, IM, injection (Day 15): Predose and

formulation at a selected dose G001 postdose at 0, 1. 4,8, 12, 24, 48,
72.96,120, 168.216, 336,408,
528; 3 injection (Day 43):,
Predose and postdose at 1, 4, 8,
12,24, 48.72,120, 168,216,
336,408, 528,672h
Additional follow-up samples
were taken 8 and 12 weeks after
injection in Panel 1 and 2 and
after last injection in Pancl 3.
Thereafter, every 12 weeks a
sample was taken until the
individual RPV plasma
concentration was below 20
ng/mL.

TMC278LAHTX1001 A Phase I open-label, randomized, parallel- 600 mg (2mL) Planned 61 healthy Predose and postdose at 0, 1,2, 4,
group study in healthy participants to single dose, IM, participants 8,12, 24, 48, 72,96, 120, 168,
investigate the effect of different storage Gool 216.264. 336, 408, 528. 672h and
conditions of a long-adingj of at Day 57, 85,113, 141, 169 and
rilpivirine on the single-dose plasma in case of drop out at time of
pharmacokinetics of rilpivirine after dropout cr the following morning
intramuscular njection

TMC278LAHTX1002 A Phase I, Open-label, Randomized, Parallel- 600 mg (2mL) Planned 110 healthy Predose and postdose at 0, 1, 2,4,
group Study n Healthy Participants to single dose. IM, participants 8, 12, 24, 48, 72,96, 120, 168,
Investigate the Effect of Diffzrent Particle G0o1 216,264, 336, 408, 528, 672h and

Sizes an the Single-dose Pharmacokinetics of
Rilpivirine After Intramuscular Injection of a
Long-acting

at Day 57, 85. 113, 141, 169, 197,
225,253.

In casc of drop-out at the time of
dropout

LAIIIS428 A Randomized. Open Label Study to 1200 mg (4 mL). Planned 19 healthy Predose and at 4 hours post dose
Investigate the Safety, Tolerability and then 900 mg (3 participants on Day 1 and at cach outpaticnt
Pharmacokmctics of Repeat Dosc mL)/Q4W visitat days 1.3, 7, 14, 21 during
Administration of Long Acting GSK1265744 1200 mg (4 mL), Months 3 and 4 and at Day 28 for
and Long-Acting TMC278 Intramuscular and then 600 mg (2 the 4th month.
Subcutaneous [njections in Healthy Adult mL)/Q4W, IM,
Participants Gool

LATTE-2(200056) A Phase [Ib Study Evaluating a Long-Acting 25 mgoral QD Planned 286 participants Mamtenance Period:
Intramuscular Regimen of GSK 1265744 plus 600 mg (2mL) Predose (Q8W): Day 1, Weeks 4.
TMC278 for the Maintenance of Virologic Q4w 8, 16, 24, 32,40 and 48
Suppression Following an Induction of 900 mg (3 mL) Predose (Q4W): Day 1, Weeks 4.

Virologic Suppression on an Oral regimen of
GSK 1265744 plus Abacavir/Lamivudine in
HIV-1 Infected, Antiretroviral Therapy-Naive
Adult Participants

Q8W, IM, G0o1

8, 12, 16, 20, 24, 28,32, 36, 40,
44 and 48

2 Hours Post Dose (Q4W and
Q8W): Day |

| Week Post Dose (Q4W and
QB8W): Week 1, Week 25 and
Week 41

4 Weeks Post Dose (Q8W):
Weeks 12, 20, 28, 36 and 44
Additional PK samples were
collected predose at Weeks 56,
64,72, 88, 88 and 96.

Extension Period:

QRW: PK samples collected
predose at Weeks 104. 112, 128,
144, 160, 176, 192 and continue
cvery 16 weeks.

Q4W: PK samples collected
predose at Weeks 100. 104 108,
124, 140 and continue every 16
weeks.
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FLAIR (201584)

A Phase I1I, Randomized, Multicenter,
Parallel-group, Open-Label Study Evaluating
the Efficacy, Safety, and Tolerability of Long-
Acting Intramuscular Cabotegravir and
Rilpivirine for Maintenance of Virologic
Suppression Following Switch from an
Integrase Inhibitor Single Tablet Regimen in
HIV-1 Infected Antiretroviral Therapy Naive
Adult Participants

25mg oral QD
900 mg (3 mL, Ist
dose), then 600 mg
(2 mL)/Q4W, IM,
Gool

Planned 570 HIV-1 infected
antiretroviral therapy naive
adult participants

CAB LA +RPV LA IM arm:
Predose: Week 4b, 8, 12, 16, 20,
24,28,32, 36,40, 44, 48, 52, 56,
60,96, 100, 108, Withdrawal

2 Hours postdose: Week 4, Week
48, Week 96

1 Week postdose: Week 5 and
Week 41

PK samples for storage only:
Pre-dose: Week 64, 72, 80, and
88

ABC/DTG/3TC: Arm
Transitioning to CAB LA + RPV
LA at Week 100:

Predose: Week 104, Week 108,
Withdrawal

2 Hours postdose: Week 104
Long-term follow-up Period (oft-

drug; storage samples): Months 1,

3,6,9,and 12

ATLAS (201585)

A Phase III, randomized, multicenter, parallel-
group, noninferiority, open-label study
evaluating the efficacy, safety, and tolerability
of switching to long-acting cabotegravir plus
long-acting RPV from current INI- NNRTI-, or
Pl-based antiretroviral regimen in HIV-1-
infected adults who are virologically
suppressed

25 mg oral QD
900 mg (3 mL, Ist
IM dose), then 600
mg (2 mL)IQ4W,
IM. GO0l

Must have been on CAB LA
400 mg + RPV LA 600 mg
Q4W or “Current ART”
regimen through at minimum
Week 52 of the ATLAS
study as per ATLAS
protocol dosing requirements
and until Day 1 of the
ATLAS-2M study.

All participants receiving CAB
LA +RPVLA:

Predose: Week 4b, 8, 12, 16, 20,
24, 28,32, 36,40, 44, 48, 52, 96,
and Withdrawal.

2 Hours postdose: Week 4, Week
48, Week 96

| Week postdose: Week 5 and
Week 41

PK samples for storage only:
Predose: Week 64, 72, 80 and 88
Long-term follow-up Period (off-
drug): Months I, 3, 6,9, and 12

Current ART Arm (Control Arm)
Transitioning to CAB LA + RPV
LA following Week 48 analysis:

Predose: Week 56b, Week 60,
and Withdrawal

2 Hours postdose: Week 56
Long-term follow-up Period (off-
drug): Months 1, 3, 6,9, and 12

ATLAS-2M (207966)

A Phase II1b, Randomized, Multicenter,
Parallel-group, Non-inferiority, Open-label
Study Evaluating the Efficacy, Safety, and
Tolerability of Long-acting Cabotegravir Plus
Long-acting Rilpivirine Administered Every 8
Weeks or Every 4 Weeks in HIV-1-infected
Adults who are Virologically Suppressed.

Sub-study to the ATLAS-2M study to
Evaluate the Pharmacokinetics,
Tolerability and Efficacy of
Cabotegravir and Rilpivirine Long-
Acting Injections Following

Intramus cular Administration in the
Vastus Lateralis Muscle (thigh) in
HIV-infected Adult Participants who
have Received at Least Three Years of
Gluteal

Injections in the ATLAS-2M Study.

Participants
transitioning from
oral SOC:

-25mg oral QD
900mg (1*' IM
dose), then 600mg
IM/Q4W

-25mg oral QD
900mg IM/Q8W
(with only 4 weeks
in between first 2
doses)

Participants
transitioning from
RPV LA Q4W:
-continue 600mg
IM Q4w

-switch to 900mg
IM Q8W

Patients (n= 1020 planned)

Participants will be randomly
assigned to receive treatment
with CAB LA + RPV LA
either Q4W or Q8W. Patients
transitioning from oral
standard of care therapy will

initiate their randomized
treatment regimen with
Oral CAB 30 mg + RPV
25 mg once daily for 4
to 5 weeks during the
Oral Phase, followed by
CABLA +RPVLAIM
injections initiating at
Week 4b. Patients
transitioning from the
ATLAS study and on
CAB LA + RPV LA
Q4W treatment will be
randomized at Day 1 to
either continue Q4W
administration or
transition to Q8W
administration of CAB
LA +RPV LA,
Regardless of treatment
arm assignment.

One blood sample for CAB and
RPV each to be collected at each
PK timepoint. At Day 1, for
participants from the ATLAS
Q4W arm, PK samples are to be
collected pre-dose relative to IM
administration. At Week 4b, for
participants randomized from
SOC, Pre dose PK samples are to
be collected prior to the first IM
injection.

Week: 4B, 8,16,24,32 40,48 96,

at withdrawal

Only for Participants entering
CAB + RPV Oral Treatment
Day 1 and Week 4A

CAB = Cabotegravir; LA= Long Acting; IM= Intramuscular; OLI= Oral lead in; RPV= Rilpivirine.

Source: NDA 212888 SDN 752, RPV popPK report, pl4.
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Table 11. Final RPV population PK model parameters

Structural Model Parameters Inter-individual Variability (CV%)
Estimate Estimate
Parameter (RSE%)? Parameter (RSE%.4
Shrinkage%?)
Frac 0396 FIX @ Frac 0.168 FIX. 48.6
KA (1/d) 0.00346 FIX
KA2(1/d) 0.0322 FIX o K42 36.6 FIX. 504
D2 (k) 268 FIX w D2 107.7 FIX. 90.0
ALAGI/DI (d) 148 FIX
K (1/d) 0922 FIX
Ka (1/d)® 0925 @ Ko 252FIX 483
V./F (L) 132 FIX
RELF 1FIX w RELF 23.5FLX, 523
Fq 1.23(1.21)
EA44({1/h) 2 54*FIX o EA4 10X FIX, 695
ALAGS (B) 0.8 FLY
D4 (k) 2 61¢ FIX
F3/F (L) 417 FIX @ F3/F 88 FIX, 435
O/F (L/k) 35 7¢ FIX
V6/F (L) 410¢ FTY
CL/F (L/h) 13.3* FIX o CL/F 32 FI¥, 5B.7
Correlation @ F3Fvs @ At
CLF 0512 FIX
WT om EL42° 0.439 (19.6)
WT on CLysF* 0.262 (16.4)
WT on F/F 1.03 (20.6)
Phase 2 on RELF* -0.185 FIX
ATLAS and FLAIR on RELF* -0.346 FIX
600 mg ATLAS-2M on - -
RELF -0 248 FIX
000 mg ATLAS-2M on e
RELF® -0 110FIX
Study 708580 on RELF® _0.376 (8.3)
Objective Function Falue -37928.98 Inter-occasion Fariability (CF%:)
@ CLF | 46° O, 40.0
Rasidual Variability {C12%%)
o 743 FIX
o2 76.4 (3.23)
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ALAG] {d), lag time before the slow first-order absorption starts and equal to the zero-order duration of

the slow absorption pathway after IM mjechons; AL 4G4 (h), lag time before the oral absorphon starts

after IM mjection; CV, coefficient of vanation; 102 (h), zero-order absorption duration via the fast

absorption pathway after IM myections; D (h), zero-order absorption duwration afier oral administration;

F4, relatrve bioavailability after oral admimstraton; K44 (1) absorption rate for the oral dose records;

V3/F (L) and F&/F (L) apparent volume of distnbution of the central and peripheral compartments,

respectively, after the oral admumstration; CL/F (L/h) and QF (L/k), apparent oral clearance from the

cenfral compartment and mtercompartmental clearance, respectively; Frac, frachon of the IM dose

absorbed via a fast absorption pathway; IM, intramusenlar; X (1/d), first-order ellmmation rate constant

after IM mjection; B4 (1/d}, slow first-order absorption rate constant after IM injection; E247 (1/d]}, fast

first-order absorption rate constant after IM mjection; K. ehmination rate constant after IM injachon;

RELF, relative bioavalability with Phase 1 as reference (ie, 1 or 100%); EPV, nlpivinne; BSE, relative

standard ervor; WT, bedy weight; F/F (L), apparent volume of distnbution of the central compartment

after IM mjection; &) and >, IM and oral residual vanabality.

* LKA I+E with K =0,

b Power function on E42: (WT/75)%*. Power function on K (WT/75)" ™ = (WT/75)" %1% phera
1.03 is the power cosfficient of Ve'F. Power function on FoF: (W73,

¢ Implemented as EXP (covanate), with Phase I studies as reference of 100% (1.e. 83.1%, 70.8%, 78.0%.

89 6% and 68.7% for Phase II, pooled ATLAS and FLATR, 600mg ATLAS-IM, 900mg ATLAS-2M

and Study 208380, respectively).

4 R5E% 15 reported on newly re-estimated parameters.

* Parameters obtained from oral popPE model in adolescents aged =12 to <18 years

fShrinkage derived as 1 — SD{N ) sqrt{@”) and computed for the Study 208580 data.

Source: NDA 212887, response to IR dated 7/15/2024, p58. The CL/F shown in the table is apparent
clearance after oral administration. CLw/F = Kg*V/F = 5.08 L/h (NDA 212888, response to IR submitted
8/26/2024).
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Figure 7. RPV final model GOF plots after 600 mg IM Q4W administration to adults and
adolescents
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Upper panels show observations vs population and individual predictions (left and right panels,
respectively). Lower panels show conditional weighted residuals (CWRES) vs population
predictions and time since first oral RPV dose in the oral lead-in phase (left and right panels,
respectively). Gray and orange squared dots represent samples in the oral lead-in phase for the
adolescents and adults” data, respectively. Gray and orange circles represent samples in the 1M
phase for the adolescents and adults” data, respectively. Solid red lne represents the trend hine
(lowess, locally weighted scatterplot smoothing). Blue and red dashed lines represent the 95% CI
and 99% CI respectively.

Source: NDA 212888 SDN 752, RPV popPK report, p89.
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Figure 8. RPV final model GOF plots after 900 mg IM Q4W administration to adults and

adolescents
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Upper pancls show observations vs population and individual predictions (left and right panels,
respectively). Lower pancls show conditional weighted residuals (CWRES) vs population
predictions and time since first oral RPV dose in the oral lead-in phase (left and right panels,
respectively). Gray and orange squared dots represent samples in the oral lead-in phase for the
adolescents and adults” data, respectively. Gray and orange circles represent samples in the IM
phase for the adolescents and adults” data, respectively. Solid red line represents the trend line
(lowess, locally weighted scatterplot smoothing). Blue and red dashed hines represent the 95% CI
and 99% CI respectively.

Source: NDA 212888 SDN 752, RPV popPK report, p91.
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Figure 9. RPV VPC for MOCHA
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Gray dots represent observed RPV plasma concentrations versus time since first IM injection from Study 208580,
overlaid on the 90% prediction interval (light gray band, with black lines denoting the 5™, 50", and 95" percentiles of
the 500 simulations of the analysis dataset). Left panel represents adolescents in Study 208580 cohort 1R receiving
RPV LA 600 mg IM Q4W, right panel represents adolescents in Study 208580 cohort 2 receiving RPV LA 900 mg
IM Q8W.

Source: NDA 212888 SDN 752, RPV popPK report, p36.
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Results

The final model was used to derive individual RPV exposure metrics (Cpax, AUC, Ciqy) (Table
12).

Table 12. RPV individual exposures in adolescents.

Source: NDA 212888 SDN 851, Proposed labeling submitted 7/23/2024.

Reviewer’s Comments: Overall, the Applicant’s model is acceptable as demonstrated by GOF
and VPC plots. We ran the Applicant’s model and no discordance was identified with the
objective function, model parameters, or individual exposure estimates.
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