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NDA/SDN 212887/147 (S-9, S-10)
212888/752 (S-15)
215499/529 (S-8)

Submission Type Efficacy supplement

Applicant Name Viiv
Submission Date NDA 212887 and NDA 212888: 3/21/2024

NDA 215499: 3/27/2024

Generic Name Cabotegravir (CAB) and rilpivirine (RPV)

Brand Name NDA 212887: Vocabria 
NDA 212888: Cabenuva
NDA 215499: Apretude

Dosage Form (Strength) Vocabria: CAB tablet (30 mg)
Cabenuva: CAB suspension (200 mg/mL) and RPV 
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

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:
• 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
• 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.

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 Cmax 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.

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.

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.
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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.

Source: NDA 212887 SDN 147, RPV popPK report, p37.
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Figure 4. RPV post hoc exposure metrics in adolescents and adults.

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:
• Entire study: included systemically administered immunomodulators (such as interleukin and 

interferon agents), chronic systemic glucocorticoids, and HCV therapy.
• Steps 1-4: Carbamazepine, oxcarbazepine, phenobarbital, phenytoin, rifabutin, rifampicin, 

rifampin, rifapentine, St. John’s Wort
• Cohort 1, entire study: 

o Cohort 1R: Cobicistat, ritonavir, any NNRTI other than the study drug rilpivirine
o Cohort 1C: any INSTI other than the study drug cabotegravir

• Cohort 1R and Cohort 2 Step 3 while receiving oral RPV: PPIs and systemic dexamethasone 
(more than a single dose)

• 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:
• Cytotoxic chemotherapy or radiation
• Systemically administered immunomodulators, chronic systemic glucocorticoids, and HCV 

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

• 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:
• Cytotoxic chemotherapy or radiation
• Systemically administered immunomodulators, chronic systemic glucocorticoids, and HCV 

therapy
• Certain enzyme inducers: Carbamazepine, oxcarbazepine, phenobarbital, phenytoin, 

rifabutin, rifampicin, rifampin, rifapentine, St. John’s Wort
• 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). 
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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 

analyzed
Analysis 
dates

Sample 
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 (Cmax, AUC, Ctau) for labeling. The Applicant’s final model 
parameters and individual exposure estimates (Cmax, AUC, Ctau) 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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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

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.

Source: CAB popPK report, p54.
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Figure 6. CAB VPC by study

Source: CAB popPK report, p58.

Results

The final model was used to derive individual CAB exposure metrics (Cmax, AUC, Ctau). 
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 Ctau 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).
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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. 
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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, Ctau) for labeling. The Applicant’s final model 
parameters and individual exposure estimates (Cmax, AUC, Ctau) 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
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Source: NDA 212888 SDN 752, RPV popPK report, p14.
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Table 11. Final RPV population PK model parameters

Reference ID: 5446823

      

  
    

 
       

    
         

        
    

    
       
    

       
   

      
   

   
        
  

   
        
     

  
 

   
   

     
      
       

      
      

      
       

   
   

   

   



CLINICAL PHARMACOLOGY REVIEW

29
CAB and CAB/RPV adolescent efficacy supplements

Source: NDA 212887, response to IR dated 7/15/2024, p58. The CL/F shown in the table is apparent 
clearance after oral administration. CLIM/F = Kel*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

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

Source: NDA 212888 SDN 752, RPV popPK report, p91.
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Figure 9. RPV VPC for MOCHA

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 (Cmax, AUC, Ctau) (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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