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Submission Type Efficacy supplement

Applicant Name ViiV
Submission Date NDA 212887 S5: 9/29/2021

NDA 212887 S6: 10/7/2021
NDA 212888 S5: 9/29/2021
NDA 212888 S6: 10/7/2021
NDA 202022 S17: 10/15/2021
NDA 202022 S18: 10/15/2021

Generic Name Cabotegravir (CAB) and Rilpivirine (RPV)

Brand Name NDA 212887: Vocabria
NDA 212888: Cabenuva
NDA 202022: Edurant

Dosage Form (Strength) NDA 212887: CAB tablet
NDA 212888:
-CAB 200 mg/mL vial
-RPV 300 mg/mL vial

Indication Treatment of HIV-1 Infection

Review Team Mario Sampson, PharmD, Justin Earp, PhD, Vikram 
Arya, PhD, FCP

1 Executive summary

Prior to this submission, CAB/RPV every four-week injections (Q4W) was approved for 
treatment of HIV-1 infection in adults. During the review cycle, CAB/RPV Q8W injection 
dosing was approved for HIV-1 treatment in adults under NDA 212887 S-1 and NDA 212888 S-
1, and CAB was approved for HIV-1 prevention for adults and adolescents weighing ≥35 kg 
under NDA 215499.

This submission contains the Week 16 interim CSR for cohort 1 of study 208580 (MOCHA). 
Cohort 1 enrolled virologically suppressed, HIV-infected subjects aged ≥12 years and weighing 
≥35 kg. The data in the interim CSR were collected under protocol version 2.0. Proposed 
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labeling modifies the indication to include treatment of HIV-1 for patients aged ≥12 years and 
weighing ≥35 kg receiving either CAB/RPV Q4W or Q8W dosing. 

Twenty-three subjects were enrolled in cohort 1. Among individual subject concentration-time 
profiles, no outlier subjects were observed (Figure 10, Figure 11). We requested inspection of 
two of the highest enrolling clinical sites (Emory and Johns Hopkins), which enrolled thirteen 
subjects. We also requested inspection of the analytical site  The results of these 
inspections will be described in an addendum to this review.

The clinical pharmacology review focused on comparison of exposures in adolescents (defined 
as ≥12 years of age and weighing ≥35 kg in this review) vs adults. Exposures in adolescents 
generally overlapped with exposures in adults (see section 2). Assuming favorable inspection 
outcomes, we support approval of the CAB/RPV adult Q4W and Q8W dosing regimen for 
adolescents.

2 Exposure comparison in adolescents vs adults

As detailed below in graphical and statistical analyses, comparable exposures in adolescents vs 
adults supports approval of the adult dosing regimen for adolescents.

2.1 Graphical comparison of CAB and RPV exposures from adolescents and adults enrolled in 
CAB/RPV trials

Exposures from adolescent subjects were obtained from study 208580. The weight range of 
enrolled adolescents was ~40-100 kg. The adult reference consisted of exposures from pivotal 
adult Phase 3 treatment studies FLAIR, ATLAS, and ATLAS-2M. 

Comparable PK parameters were observed among adolescents and adults administered CAB oral 
lead in (OLI) followed by Q4W IM injections (Figure 1). 

While no adolescents were enrolled in the 35-<40 kg weight range in study 208580, approval of 
the adolescent dosing regimen for subjects weighing 35-<40 kg is supported by the analysis 
using a virtual adolescent (≥35 kg) population (section 2.2).

CAB population PK models were developed from PK data collected from adolescents (Q4W IM 
dosing) and adults (Q4W IM and Q8W IM dosing) and simulations were performed to predict 
adolescent exposures corresponding to the Q8W IM regimen. Comparable exposures were 
predicted for adolescents (≥35 kg) vs adults and the CAB Q8W IM regimen was approved for 
adolescents for HIV-1 prevention (NDA 215499, integrated review dated 12/20/21). The same 
analysis supports approval of the CAB Q8W IM regimen for treatment of HIV-1 in adolescents.

RPV 25 mg orally daily (OLI dosing regimen) was approved for adolescents prior to the conduct 
of study 208580. Comparable concentration-time profiles and PK parameters were observed 
among adolescents and adults administered RPV OLI followed by Q4W IM injections (Figure 2, 
Figure 3). 
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Predicted exposures for adolescents vs observed exposures in adults administered RPV Q8W IM 
were evaluated using a virtual adolescent population consisting of subjects weighing ≥35 kg 
(section 2.2).

Figure 1. CAB PK parameters in adolescents and adults administered OLI then Q4W IM 
injections.

Source: CAB popPK report, p25.
Solid (dashed) lines = median (5th and 95th percentiles) of exposure in 1387 adults from Phase 3 studies.
Black square = 23 adults with body weight of <50 kg (15 from Phase 3 studies).
Black circle = 4 adolescents in the MOCHA study with body weight of <50 kg.
Blue triangle = 4 adolescents in the MOCHA study with body weight of ≥50 kg.

Reference ID: 4949193



CLINICAL PHARMACOLOGY REVIEW

4
CAB/RPV adolescent efficacy supplements

Figure 2. RPV plasma concentration-time profiles adolescents and adults administered OLI (data 
not shown) then Q4W IM injections.

Source: RPV popPK report, p21.

Figure 3. RPV PK parameters in adolescents and adults administered OLI followed by Q4W IM 
injections.

Source: RPV popPK report, p33. Magenta dots = adolescents; gray dots = adults in Phase 3 studies.
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2.2 Graphical and statistical PK analysis using an adolescent virtual population compared to 
adults enrolled in Phase 3 trials

Due to the relatively small number of adolescents enrolled and to ensure full coverage of the 
adolescent (≥35 kg) weight range, the Applicant also used a virtual adolescent population 
(n=1000) to conduct a second graphical analysis in addition to a statistical comparison of CAB 
and RPV exposures in adolescents and adults.

In the graphical analysis, generally overlapping exposures of CAB and RPV were observed in 
adolescents vs adults with values in adolescents not exceeding safety threshold concentrations 
and not below efficacy threshold concentrations (Figure 4, Figure 6, Figure 7, Figure 9).

In a statistical analysis, geometric mean ratios (GMR) and 90% confidence intervals (CI) were 
computed for CAB and RPV PK parameters in adolescents vs adults. CAB exposures were 
comparable in adolescents vs adults, with GMRs 14-34% higher in adolescents vs adults (Table 
1; referring to results when including residual variability for both populations). Similar RPV PK 
parameter distributions were observed in adolescents vs adults, with GMRs within 20% (Table 
2).

PK parameters from the virtual adolescent population will be included in section 12.3 of labeling 
(Table 3).

Table 1. Statistical comparison of CAB PK parameters in adolescents vs adults.

Source: NDA 212888, SN 0262, p3.
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Table 2. Statistical comparison of RPV PK parameters in adolescents vs adults.

Q4W injections

Q8W injections

Source: NDA 212888, SN 0262, p4.
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Figure 4. CAB Cmax in a virtual adolescent population vs adults in Phase 3 trials.

Source: NDA 212888, SN 0262, p6.

Figure 5. CAB AUC in a virtual adolescent population vs adults in Phase 3 trials.  

Source: NDA 212888, SN 0262, p7.
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Figure 6. CAB Ctau in a virtual adolescent population vs adults in Phase 3 trials.

Source: NDA 212888, SN 0262, p8.

Figure 7. RPV Cmax in a virtual adolescent population vs adults in Phase 3 trials.

Source: NDA 212888, SN 0262, p9.
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Figure 8. RPV AUC in a virtual adolescent population vs adults in Phase 3 trials.

Source: NDA 212888, SN 0262, p10.

Figure 9. RPV Ctau in a virtual adolescent population vs adults in Phase 3 trials.

Source: NDA 212888, SN 0262, p11.
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Table 3. Adolescent CAB and RPV PK parameters to be included in section 12.3 of labeling.

Source: NDA 212888 SDN 267.
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3 Study 208580 (MOCHA) summary

Design
Cohort 1 of study 208580 enrolled virologically-suppressed, HIV-infected subjects aged ≥12 
years and weighing ≥35 kg who were on stable current antiretroviral therapy (cART). Subjects 
were randomized to add-on either CAB or RPV to cART. 

The approved adult dosing regimen was administered:

 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

Blood samples for PK were collected through week 16 as follows: 

 Cohort 1C (CAB)
o Step 1 (oral dosing): Wk 2: Pre-dose, 1, 2, 3, 4, 8, and 24 h post dose (7 samples)
o Step 2 (LA dosing): Wk 4b: Pre-dose and 2h post dose, Wk 5: Day 3-7 post-dose, Wk 

6: Day 10-14 post-dose, Wk 8: pre-dose, Wk 12: Pre-dose and 2h post dose, Wk 13: 
Day 3-7 post-dose, Wk 14: Day 10-14 post-dose, Wk 16: Day 28 post-dose.

 Cohort 1R (RPV)
o Step 1 (oral dosing): Wk 2: Pre-dose, 4, 8, and 24 h post dose (4 samples)
o Step 2 (LA dosing): Wk 4b: Pre-dose and 2h post dose, Wk 5: Day 3-7 post-dose, Wk 

6: Day 10-14 post-dose, Wk 8 pre-dose, Wk 12: Pre-dose and 2h post dose, Wk 13: 
Day 3-7 post-dose, Wk 14: Day 10-14 post-dose, Wk 16 Day 28 post-dose.

 Cohort 2 (CAB and RPV)
o Step 3 (oral dosing): Wk 2: Pre-dose and between 2-7h post dose (2 samples)
o Step 4 (LA dosing): Wk 4b: Pre-dose and 2h post dose, Wk 5: Day 3-7 post-dose, 

predose prior to every injection at Wk 8, Wk 12, Wk 16, Wk 20, Wk 24, Wk 25 (Day 
3-7 post-W24 dose), Wk 36, Wk 48, Wk 60, Wk 72, Wk 84, Wk 96.

 Long-term Safety and Washout PK Follow-Up
o Samples collected 4, 12, 24, 36 and 48 weeks after the final injection (random PK 

samples).

Results
Twenty-three subjects were enrolled in cohort 1; eight in the CAB arm and 15 in the RPV arm. 

Eight protocol deviations were reported. Two had the potential to affect the PK analysis; one 
where an incorrect dose was administered (this subject was excluded) and one where a 24-hour 
PK sample was processed incorrectly (due to the large number of PK samples, incorrect 
processing of one sample would not affect the analysis). The protocol deviations did not affect 
the study results.

There were no reported uses of prohibited concomitant medications.
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4 Population PK models

CAB

The initial CAB popPK model was developed from a dataset containing numerous Phase 1-2 
studies in addition to Phase 3 Q4W injection studies ATLAS and FLAIR. FDA found the model 
to be acceptable (NDA 212887, integrated review dated 12/19/19). As part of S-1 to support 
approval of Q8W dosing for treatment in adults, the model was externally evaluated using Phase 
3 Q8W study ATLAS-2M. Based on model performance, the Applicant made no changes to the 
model. The CAB adolescent popPK report describes the model used to support approval of CAB 
Q8W dosing for prevention of HIV-1 in adolescents. The existing CAB popPK model was 
modified a priori by fixing allometric exponents to 0.75 for clearance and 1 for volume, which 
lead to minimal changes in model parameters. The updated model was used to estimate PK 
parameters for adolescents in study 208580 and to predict exposures for a virtual adolescent 
population. The report was previously reviewed and considered acceptable (NDA 215499, 
integrated review dated 12/20/21). 

RPV

The initial RPV popPK model was developed from a dataset containing numerous Phase 1-2 
studies in addition to Phase 3 Q4W injection studies ATLAS and FLAIR. FDA found the model 
to be acceptable (NDA 212887, integrated review dated 12/19/19). As part of S-1 to support 
approval of Q8W dosing for treatment, the model was externally evaluated using Phase 3 Q8W 
study ATLAS-2M. Due to higher than expected exposures predicted in ATLAS-2M HIV-
infected patients, two new parameters were added to estimate relative bioavailability for 600 mg 
and 900 mg injection doses in ATLAS-2M.

The RPV adolescent popPK report was submitted to support approval of Q4W and Q8W dosing 
in adolescents. The existing RPV popPK model was externally evaluated using study 208580 
data. Due to 26% lower KA2 values (absorption rate constant for the fast absorption process) 
observed in adolescents, the covariate effect for age on KA2 was removed due to a limited 
number of adolescent subjects. This updated model resulted in good model performance as seen 
in goodness-of-fit plots and visual predictive check. The updated model is acceptable as used for 
this supplement to estimate PK parameters for adolescents in study 208580 and to predict 
exposures for a virtual adolescent population.
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Table 4. Parameter estimates of the updated RPV popPK model.

Source: RPV popPK report, p28.  

Table 5. Goodness-of-fit plots for the updated RPV popPK model.

Source: RPV popPK report, p30.
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