Cabotegravir Population Pharmacokinetic Analysis of Adults & Adolescents Living with HIV or at Risk for HIV Receiving PrEP
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Monte Carlo Simulations

G |Ve n th e Sl m | Iarlty Of CAB P K betwee n ad O | esce ntS an d ad u ItS , * In various dosing scenarios (Q4W and Q8W dosing regimens), simulated concentrations were

compared against the efficacy threshold of 0.45 ug/mL and the safety threshold of 22.5 ug/mL.4

Nno dose adj UStme nt as cCom pared to th e curre nt ad U It Iabel for CAB * The CAB PK profiles across the entire treatment period for the CAB long-acting IM Q4W and Q8W

dosing regimens were predicted to remain above the Phase 3 efficacy threshold and below the

Introduction

* Cabotegravir (CAB) is an integrase strand transfer inhibitor approved in adults and adolescents
(12 to <18 years) weighing 235 kg as long-acting injectable (LAI) HIV-1 prevention, and for HIV-1
treatment in combination with rilpivirine.

. . . N . L
An existing CAB population pharmacokinetic (PopPK) model was limited to adult PK. safety threshold in 295% of the virtual adolescent population (Figure 3).

® We setout to extend and optimize that existing PopPK model for adolescents (12 to <18 years) by IS reCO m m e n d ed fOr ad O | eSCe nt partl CI pantS . * Adolescents had CAB LAI exposure at steady state (Cy,, ;s median, 5th-95th: 2.36, 0.849-4.13

incorporating available adolescent PK data from the IMPAACT 2017/MOCHA (NCT03497676),
HPTN 083-01 (NCT04692077) and HPTN 084-01(NCT04824131) clinical trials.

ng/mL for 600 mg Q8W) comparable to that of adults (Cy,, ¢s: 1.91, 0.786-3.33 pug/mL for Q8W),
with their exposure levels falling within the same range across all dosing phases, and contained

Methods CAB PopPK Model Model Quallflcatlon | | | within the established efficacy and safety thresholds (Figure 4).
o | | o | * The PK of CAB following oral and LAl administration in adults and adolescents was adequately * The final PopPK model was able to predict the observed median and the 5th and 95th percentiles Ei 3. CAB C fration V. Time Followi AW/OSW Dosing by Populati
* The existing adult PopPK mode| was refined based on a new dataset, including intensive and described by a 2-compartment model with first-order absorption and first-order elimination. of observed CAB concentrations with reasonable accuracy (Figure 1). 'gure . oncentration Versus Time Following Q4W/Q osing by Population
sparse concentration, dosing, demographic, and covariate data, from adolescent participants in - All parameters were estimated with good precision, with the % RSE consistently <30% (Table 3). * The median concentration was fully captured throughout the profile for CAB concentrations from O4W Standard Reaimen O8W Standard Reaimen
IMPAACT 2017, HPTN 083-01, and HPTN 084-01 (Table 1). - S IMPAACT 2017 (MOCHA), HPTN 083-01, and HPTN 084-01 i i
e All drua concentrations were measured via LC-MS/MS by a sinale laboratorv (Clinical * No new covariates were identified or added as compared to the adult PopPK model. ’ ’ ' ofTTmTTTTTm s R T e e e e e e e
Pharmacology Analytical Laboratory). _ T y T Stratified by Studv Gro - _F
_ determinant of Vc/F, Vp/F, and Q/F. Needle length, splitting of the injection, female sex, and y study up | 7 b g b
Table 1. Dataset for PopPK Model Refinement time-varying BMI were significant determinants of Ka2 in the pooled model. e ) [ wewossor ) [T Wemosst 7] Gminienenes s oo n e sox = = oo : Tl 7|
Total number of participants Number of observations available * All adolescents were non-smokers and the majority of the adolescent participants received non-split e 10001 N 0 Q Q £l | £ ol |
included in the PK analysis for the PK analysis injections. Their impact on adolescent PK were assumed to be the same as the adult population. 2 100 N Medan ines) 5% G (are) 8 L 8 L
Adult Studies 1647 23389 * For the weight range 35.2-168.3 kg, CL/F and Q/F ranged from approximately 40.0% lower to a3 o — Notes: The open circles represent the § I ool § sl
% hi iCci ' 0 23 = b d data. The solid black li N S e e
IMPAACT 2017 147 1634 73.3% higher than for a 74.8 kg participant, and Vc/F and Vp/F ranged from approximately 43.3% g 00| B obsenved dat. The solid back ines |~
lower to 84.3% higher than for a 74.8 kg participant. 8C 10- 101 and the dashed lines represent the 5th and : Population |17 Adotescents | Aduts popution Bl Accconrs B s
HPTN 083-01 9 88 ° 0 8% 95th percentiles of the observed data. The
HPTN 084.01 - c68 Females had 50.8% lower Ka2 values than males. oo blue Sold ines represent the median of the . L
_ * The findings were consistent with the conclusion of the previous analyses in healthy adult %’l 0101 ¢ fggrue'gﬁ tﬁztﬁg‘:‘ (tjhgesFt’L”geSr%'g] t':lf;essof ' é Tiro (eske) ° é e (Woelay ¢ ’
* The impact of the addition of CAB concentration data from IMPAACT 2017, HPTN 083-01, and participants and adult participants I|V|ng with HIV.23 § 0.1 the simulated data. The blue and pink Notes: The target outcome observed in participants is that 95% of participants who receive CAB should have trough concentrations during their treatment that
. . 01- shaded areas represent the 95% CI of the exceed the phase 3 benchmark of 0.45 ug/mL. The short-term safety threshold of 22.5 pg/mL is an upper no-effect boundary for CAB, which represents the
HPTN 084-01 on the estimates of the PK parameters and covariate effects was assessed. _ _ ' median and the 5th and 95th percentiles of geometric mean of Cmax observed at the supratherapeutic dose of PO CAB 150 mg (3 doses in total, BID) in the thorough QT/QTc study (LAI117009).
* A nonlinear mixed effects model was developed using NONMEM 7.3 using the Laplacian method. Table 3. Parameter Estimates and Standard Errors From the Final CAB PopPK Model ; o 100 S T o e the simulated data, respectively. Figure 4. Box Plot of C,,, Following Q4W and Q8W Dosing by Population
L. . . . L. . Time Since First Dose (Days)
* Individual exposure metrics were derived using empirical Bayes estimates and compared between Parameter Estimate (%RSE) IIV (%CV) Shrinkage (%) ndividual dicted Post Hoc E ' Metr J Adolescents 1 Adults
adolescents and adults naiviaua -pl’e ICle oS ocC XpOSUI’e etrics
_ _ _ _ Apparent clearance, CL/F (L/h 0.145 (0.829 23.8 10.8 . - i e - - | i
* Monte Carlo simulation was performed using the updated PopPK model to simulate plasma PP (L) 0.629) The exposures in the adolescent participants were generally within or slightly higher than the I S e (RO
concentration versus time profiles of CAB in adult and adolescent participants over an observation Apparent central volume of distribution Vc/F (L) 5.15 (2.01) 19.0 30.6 exposure range observed in the adult participants across all dosing phases (Figure 2).
period of approximately 1 year. Absorption rate constant for oral tablet, Kal (1/h) 1.38 (4.54) 108 69.4 Figure 2. Comparison of CAB Post Hoc Exposure in Adult and Adolescent Participants ool
, SS Oral Initiation Initial Injection Q4W Maintenance Regimen Q8W Maintenance Regimen - ‘
ReS u |tS Apparent intercompartmental clearance, Q/F (L/h) 0.481 (6.91) s $ i ,
* PK data following oral lead-in (30 mg QD, for at least 4 weeks) and LAl treatment (consisting of 30001 L - — — $ $ > o ‘ 4{
. . i o | i & - 1 .
initial loading dose of 6_09 mg .followed 4 weeks later by start of 400 mg Q4W or 600 mg Q8W) Apparent peripheral volume of distribution, Vp/F (L) 2.32 (5.0) .l I 1 |l i z E o0 \ ‘
from 147 adolescents living with HIV (IMPAACT 2017) and 62 HIV uninfected adolescents (HPTN ] - s 2 }7
083/084-01) with weight of 35.2-167 kg, BMI of 15.8-51.6 kg/m?, and 12 to 17 years of age were Absorption rate constant for long-acting IM 300 - [ 2 S
added to adult data (N=1647) (Table 2). formulation, Ka2 (1/h) 0.000730 (2.24) 022 16.6 Niaa——1li '_ _ ot \
Table 2. Baseline Characteristics Relative bioavailability, F1 (-) 0.745 (0.912) 19.0 36.8 | | - ‘
Adult HPTN HPTN IMPAACT Overall Overall _ | | S S P
studies 083-01 084-01 2017 adolescents  population Weight on CL/F and Q/F (-) 0.676 (4.03) T S | 3 o L wess we  wews  wewe
(N=1647) (N=9) (N=53) (N=147) (N=209) (N=1856) Weight on Vc/F and Vp/F () 0.752 (5.73) | | | | | | 3 I - o | o | o
0 0 0 0 0 0 | 2
Female 424 (25.7%) 0 (0%) 53 (100%) 75 (51.0%) 128 (61.2%) 552 (29.7%) Current smoking status on CL/F (-) 0.193 (8.44) 2l ‘ Ctau,po,ss Ctau a1 (_Jtau,im,'ss,chw Ctau,im,ss,Q8W
Race: Non-White 545 (33.1%) 4 (44.4%) 53 (100%) 145 (98.6%) 202 (96.7%) 747 (40.2%) Exposure Metric
HIV nfected BMI on Ka2 (-) -0.823 (10.8) Notes: Ctau=plasma concentration at the end of the dosing interval; Ctau,im,ss=Ctau at steady state after the long-acting IM maintenance dose injections;
uninrecte 101 - - - Ctau,lal=Ct t steady state after the first long-acting IM injection. The horizontal t lid line i hb ts th di lue, the b
et 458 (27.8%) 9 (100%) 53 (100%)  0(0%) 62 (29.7%) 520 (28.0%) Needle length on Ka2 () 0.539 (30.4) —— | ; represents the 25th to 75th percenties, and the whiskers represent the 5th and 95th percentles.
Participants with 1189 0 0 147 147 Gender (if female) on Ka2 (-) -0.509 (3.72) ' ' [ % | D -
. 1336 (72.0%) - : 3 | _— | = C |
HIV at baseline (72.2%) (0%) (0%) (100%) (70.3%) | | | | | 2 onciusions
Adolescents 0 (0%) 0(100%) 53 (100%) 147 (100%) 209 (100%) 209 (11.3%) Split on Ka2 (-) 0.495 (13.5) ‘ | ‘ = * The alddition of adollescent data tr?' the adlglt PopPK dataset all:c)wed expansion oflthe prior PopPK
BMI (kg/m?), 25.4 21.6 22.2 19.4 20.4 24.7 Additive error (pg/mL) 0.0313 (19.4) 6.80 1'; 3 . g_ode t(:]OWh tC_>| at_ito eﬁf:ésgvslg Ing 35d <.|J and 2ptlm:atcliOTt0 tﬁredlctlonj in adolescents.
Med|an [m'n, ma.X] [153, 695] [200, 516] [158, 341] [160, 339] [158, 516] [153, 695] PrOpOFtIOI’]aJ error (_) 0 277 (1 06) Adole:lscents AE!:.IHS Adolt{scents Aflhlts Adole:lscents AijllJHS Adoltilscents Aflhlts iven € Similar y o across a 0 escen S and adu S’ . € same OSIng reglmens .
_ 6.6 206 55 5 477 50.8 4.8 : : N=209 N=1647 N=209 N=1647 N=209 N=1647 N=209 N=1647 apply for_ad_ults_ _and adolescents. The slightly higher exposure in the adolescent participants is
\|\//|Veezj?2:] ([l:r%)r’] max] 412 '168] 63.0 .167] 39.9 .80 8 [35.2 -98 5] 35.2 .167] 35.2 .168] The reference population for CL/F is a 74.8 kg non-smoker participant. The reference population for Vc/F, Vp/F, and Q/F is a 74.8 kg participant. The Notes: The standard Q4W and Q8W dosing regimens were simulated with oral lead-in: oral lead-in of CAB PO QD for 4 weeks, followed by 600 mg CAB clinically insignificant.
’ Ly Y, Iy . £, . Ly L, f lation for Ka2 i I ici BMI=24.8 kg/m?) usi dle | h of 1.5 inch ith lit injection. | -acting IM 2 h fter the last PO dose, foll d by CAB | -acting IM 400 Q4W or 600 Q8W th fter. ° . . .. . .
Notes: For continuous covariates, numeric columns are formatted as median [min, max]. For categorical covariates, numeric columns are formatied as fbgiciﬁigﬁg;u;&?:bgéy r?]alsi?nrg:x? gfzrggff?;;rgce interval: ﬁ\;z%resrl.r;r?d?v?deuea| Safigg;[nt; |Mzilr?t?arensulvéh|atjr?SRpsl|t5£]rJ§gtli?,2 standard error. 'I?r?g gr?wglffollowinogu'[;;ﬁgt CiSIS_AI i_s Ii?(il(; dct)etg\rNrr?inec)I/ by theolggt ?J(rfallngosg insten;?i of theoi:litiationr]lgiong—actir?éegosi;. _ _ No dose adjus_tment IS recommended for adolescent part|C|pants (12 to <18 years of age) Welghlng
coun 9. - e of paripas v e one PR cbserion. | e S s o e s s o et 1290 1 790 prcnties and e st atleast 35 kg in accordance with the current label for CAB.
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