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C 0 n CI u S I O n s * Observed data from GS-US-200-4329 and GS-US-200-4538 suggest LEN exhibits slower

subcutaneous absorption relative to disposition of LEN when administered intravenousl| . . . o
(Figure 2). P P d Figure 4: LEN Observations Versus Population and Individual

* A step-wise approach identified that the 3- Predictions by Study and Dose for the IV-SC Model

compartment PK model with linear

« LEN disposition following IV administration was adequately described by a 3-compartment
model with linear elimination (Table 2). Following SC administration of LEN, absorption was

adequately described by three parallel transit compartment absorption phases (Table 3 and

elimination ad eq uately described Figure 3). _ GS-US-200-4329 GS-US-200-4329 GS-US-200-4538 GS-US-200-4538
: ; « The ratio between the disposition PK parameters (CL, Vc, Q1, Q2, Vc, Vp1, and Vp2) £ 10mg IV 20 mg IV 309'mg/SC 927 mg SC
lenacapavir (LEN) concentration data. e S 1000.0-
estimated in the IV-SC model (Table 2) versus the IV model (Table 1) were between 0.88 and =
SUbCUtaneOUS abSOrpthn was deSCrlbed 1.18. This indicates that the charagterlzatlon of disposition of LE'N remained consstept acro'ss 2
_ _ _ both models. Furthermore, absorption parameters appear to be independent of the disposition = 00
with three parallel absorption phases with parameters. g "
increaSi N dela S « Aninitial subcutaneous absorption phase occurs rapidly (completed within the first day) §
g y - without a lag time, while the second and third absorption phases have delays described by lag g 014
times of 10.7 and 37.3 days, respectively. The absorption rate constant for the initial g
absorption phase was 0.00676/h, second phase was 0.000300/h and third phase was § - . P - P - P - Y
' ' . 77/h. Together these three ph | median rved time to reach maximum o) ST T S P S TS O LG S
The mOdellng Strategles and framework 0.0005 /' ogether these three phases led to a median observed time to reach maximu N N S o N S o N S o N S
concentration of 84 days (range 35 to 168 days). : : :
" " . Population Predicted Concentrations (ng/mL)
used in this anaIySIS are valuable tools that «  SC bioavailability was estimated as 83.7% over the duration of sampling, with 4.0% of the
" g g bioavailable dose accounted for in the initial absorption phase, 41.0% in the the second
can be used to describe the d |SpOS|t|0n and absorption phase, and 55.0% in the third absorption phase. N SEmimna: e e E3nJerbinens GS-US-200-4538
| | n —I
absorptlon of LEN across different routes of « Inter-individual variability was estimated for all three absorption rates as well as both lag times. £ 10mg IV 20mg IV 309 mg SC 927 mg SC
O 1000.0 -
2 F o - - * No apparent bias was observed in model diagnostic plots and visual predictive checks =
administration and inform regimen (Fi 2
gures 4-7) ie)
Se|eCt|0n for LEN i « Given the homogeneity of the population in this analysis (healthy participants), no additional % 10.0 4
covariates were visually or statistically identified. 3
C
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Figure 2: Observed PK profiles of LEN following IV (left) and SC (right) %
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« Lenacapavir (LEN) is a novel, first-in-class, multistage inhibitor of human Individual Predicted Concentrations (ng/mL)
. . . . . . . == 10mg == 20 mg =®= 309mg =8= 927 mg
immunodeficiency virus type 1 (HIV-1) capsid function, which has potent antiviral
activity.’?2 LEN is approved at 927 mg subcutaneously every 26 weeks in combination o _
. . . . f f . . R) HIV-1 Abbreviations: [V=intravenous; SC=subcutaneous
with other antiretroviral therapies for the treatment of multidrug resistant (MD ) - 100.0 4 100.04 Observations versus population (top) or individual (bottom) predictions are presented as colored circles. Identity line is
infection in heavily treatment experienced (HTE) people with HIV-1 (PWH).34 :.E‘ ’_ET et presented as a solid black line and linear regression line as a solid red line. Plots are in log-log scale.
« LEN exhibits low solubility and permeability, making it a suitable candidate for g g
. . . . . . . = 10.04 A= 10.01
developing as a long-acting injection. Following subcutaneous (SC) administration, LEN 5 5
is absorbed slowly over months, with a time to maximal concentration of 77-84 days 3 3 i i .. L. i . i
. © ] .
and apparent half-life of 8-12 weeks.34 5 £ ool Figure 5: N_ormallzed Prediction Distribution Error Diagnostic LEN
. . . concentrations

« Due to low aqueous solubility, as the vehicle and excipients (polyethylene glycol 300 :
and water) are absorbed, LEN is assumed to precipitate as a solid depot; subsequently, - ¥ S
the solid depot slowly dissolves over time, where the absorption rate is driven by the 0 6 12 0 6 12 18 24 30 36 42 48 54 60 66 ol | &L %1 & o
solubility and intrinsic dissolution rate of LEN.? Time after dose (weeks) IEne;giendose;(weeks) E@o«» 7 8 ° 0% ©° ° o

. . .. , Dark solid line is the median. c®Y o e 8o

« Previously a 2-compartment disposition model was developed to describe LEN PK > 082 €0 © g L d 8 . 8,880
following IV, oral and SC administration.® o S 0% g ®o?
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The absorptlgn of LEN is complgx and |r.1volv.e.s m.ultlple paral.lel phases, whlch makes Figure 3: Structural IV-SC Model for Subcutaneous Absorption and S - oo °°§ Qéé’ 8 gog %008
characterization of LEN absorption and identification of covariates challenging yet Di iti fLEN o o8 8 8go @ ©
crucial to understand LEN’s PK properties. ISposition o IV dose - ¢ 850, 80§ ° 2°
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« Characterize the complex absorption and disposition of LEN after intravenous (1V) and < dose & Fraction2 | DepotSC2 | KTRSC | grangitfor |Kasc2 | Central Population Predicted Concentrations (ng/mL) Time after dose (weeks)
SC administration in healthy participants using a step-wise modeling approach. FBIOsc o282 (delayed) Depot 2 5C (Ve)
0
/‘96’:0/7 3 Depot SC3 | KTRsc Transit for | Kasc3 «—22 | Peripheral 2
(very delayed) Depot 3 SC (Vp2) 0.4-
la
0.3 1
. L. . ) Abbreviations: CL=clearance; FBIOsc = subcutaneous bioavailability; IV=intravenous; Kasc1=subcutaneous absorption rate >
« The dataset included a total of 42 participants and 1045 quantifiable concentrations constant from depot 1; Kasc2=subcutaneous absorption rate constant from depot 2; Kasc3=subcutaneous absorption rate D
pooled from two phase 1 studies in healthy participants of which 18 individuals received constant from depot 3; KTRsc=subcutaneous transit compartment rate; lag2=ALAGsc2=subcutaneous lag time for absorption § 0.2
inale IV d fLEN (10 20 d 24 ived SC abd inal ini . depot 2; lag3=ALAGsc3=subcutaneous lag time for absorption depot 3; Q1=intercompartmental clearance;
a single 0ose O ( mg or mg) an receive abaomina mJeCt'on(S) as Q2=intercompartmental clearance to deep peripheral; SC=subcutaneous; Vc=central volume of distribution; Vp1=peripheral
a single dose (309 mg or 927 mg) (Table 1). Concentrations below the limit of volume; Vp2=deep peripheral volume 0.1-
quantification (n=56) were excluded from the analysis. II I III.

« To ensure characterization of the absorption and disposition of LEN, given its fast 00| ——unillll He=m
distribution and elimination compared to slower and complex absorption processes, a Table 2. Population PK parameter Estimates of LEN following IV 3 2 1 0 1 2 3
stepwise modeling approach was implemented (Figure 1). administration (IV Model) NPDE

. . . . . Abbreviations: NPDE = normalized prediction error

«  Weight, age, body mass index, sex, race, and baseline glomerular filtration rate were Estimate RSE (%) Shrinkage (%)
evaluated as covariates on clearance, volume of distribution and absorption Structural Parameters
parameters. Inclusion of covariates were based on visual inspection of the data, SL 2(L/Lh) Zl :‘516‘; g-gg
improvement in model fit, as well as scientific and clinical relevance. Q‘; (E,g) 6 432 446

. . Ve (L) 0, 3.94 29.3
«  NONMEM version 7.5 was used to develop the population PK (PopPK) models. . - .-
Vp1 (L) 05 45.7 6.24 : . lie.
Stochastic approximation expectation maximization (SAEM) (with interaction) followed Q1 (L/h) b 44.9 8.03 Figure 6: Study _GS Us 200'%329 Vlsua.l Pred!ctlve Checks of
by importance Sampling (IMP) eStimation methods were used Va||'|i\7l10Cr19CPLarameters 5 50250 [CVO/_15 9] LEN Concentratlons FOIIOWIng IV DOSlng USIng the IV-SC MOdeI
(1,1) . 0=10. - -
« Models were evaluated with goodness of fit diagnostic plots, parameter uncertainty, IV on Vp2 ga.z) 0.0250 [CV:/o=15-9] - -
model stability, and simulation-based visual predictive checks. ::x Z: \Q/f Qi'i; 88228 {gxojz;:::g} : : ~ J-LLLLIL I N | T ~ LI L L L LR B LR R
IV on Vp1 953 0.0250 [CV%=15.9] i i £ 1o £ 10.007
IV on Q1 Q66) 0.0250 [CV%=15.9] - ] £ £
Residual Variance s 5
. . . Proportional error 0 0.114 9.69 - g*@ 1. g*@ 1.00 -
Table 1. Studies Included in PopPK Analysis Addiive oror » 55295 553 - S = S =
IIV on proportional error Q7.7 0.113 [CV%=34.6] 40.6 15.6 o) S o) 3
' <5 <5
Study Title Route N Dose Abbreviations: CV=coefficient of variation; IIV=interindividual variability; RSE=relative standard error; SD=standard deviation g O o. g O 0.10-
% - = ' -1) (oIS eI
GS-US- | APhase 1 Study to Evaluate the IV |Cohort1:8 | Cohort 1: 10 mg ©V% oflog-normal omegas = sqrt(exp(estimate) - 1)+ 100 o3 oF
200- Safety, Tolerability, Pharmacokinetics, Cohort 3: 10 Cohort 3: 20 mg 8 5 S
4329 Metabolism and Excretion of IV LEN g 0. 4 R % 0.01+
in Healthy Subjects — -
Table 3: Population PK parameter Estimates of LEN following IV and SC ’ - : o ’ . L 0-o - 0-;0 . l-OOk Ho.00
GS-US- | APhase 1 Randomized, Blinded, SC | Cohorts5:8 | Cohort 5: 309 mg administration (IV-SC Model) ime after dose (weeks) ime after dose (weeks)
200- Placebo-Controlled, Single Ascending Cohorts 6: 8 (1 x 1 mL injection)
45381 Dose Study to Evaluate the Safety, Cohorts 7: 8 Cohort 6: 927 mg Estimate RSE (%) Shrinkage (%)
Tolerability and Phar.macoklnetlcls of (3 x 1 mL injections) Structural Parameters Each plot shows the median (solid line) and 5th and 95th percentiles (dashed lines) of observed data and 90% confidence
Subcutaneous Solutions of LEN in Cohort 7: 927 mg CL (L/h) 0 3.64 6.54 intervals of the median (grey) and 5th (blue) and 95th (blue) percentiles of model predicted simulations (shaded areas). Each
Healthy Subjects (2 x 1.5 mL injections) Vp2 (L) 0, 145:4:1 32513 circle is an observation. Left plots are in log-linear scale and right plots are in log-log scale. VPCs are dose-normalized.
Q2 (L/h) 0 . 5,
Ve (L) 6, 3.45 26.1
Vp1 (L) 0< 451 6.71
. . Q1 (L/h) bs 451 8.47
IV=intravenous; N = number of participants; SC = subcutaneous Absorption Parameters
1 Only cohorts administering sodium salt (NaS) formulation (309 mg/mL) are listed and included in popPK analysis : . . . .
e i ; A 2L : Figure 7: Study GS-US-200-4538 Visual Predictive Checks of LEN
Kascd <(11//hh)) - 0.000877 128 - Concentrations Following SC Dosing Using the IV-SC Model
SC . . -
ALAGsc2 (h) o1, 256 25.0
ALAGsc3 (h) 61, 896 6.98
F' 1-St I A ht Ch t i C | Ab t' f FBIOsc 013 0.837 22.3 - O L L L L I L O L I I T T T T T I T TrIrIramd
igure 1: Stepwise Approach to Characterize Complex Absorption o o 5 (140 70.0) 0.0397 16 - ~ X ~
i Fr3 015/ (1+614+615) 0.550 5.20 £ 0.1004 £ 0.1001
LenacapaVIr Variance Parameters B T 24 =
IV on CL Q11 0.0250 [CV%=15.9] - o E 5 &
IV on Vp2 Q22) 0.0250 [CV%=15.9] - o % Q %
e e IV on Q2 Q33 0.0250 [CV%=15.9] - T £ T 5
IV model IV-SC model exbansion IV on Ve ) 0.0250 [OV76=15.9] : =3 X
P IV on Vp1 Qs 5) 0.0250 [CV%=15.9] - g c 00107 S g € 0.010
> Aim: Describe systemic > Aim: Describe > Aim: Describe LEN PK IV on 81 1 3(6'6) 0'01250 [C\X%_TS'Q] n m §.§ §.§
disposition (distribution and subcutaneous absorption of following other routes of IV on Kasc (2.7) 0.189 [CV%=45.6] 4.8 . Qg O3
elimination) of LEN b LEN by optimizi administration (eg, oral) IV on Kasc2 o) 0.105 [CV%6=33.3] 73.9 11.6 g g
e y y oplimizing . : " IV on Kasc3 Qg g) 0.192 [CV%=46.0] 107 4.12 O O
optimizing structural and structural and random formulations, doses, etc. in IV on KTRSG D010, 0.0250 [CV%=15.9] - - = =
random effect models and effect models and healthy participants and IV on ALAGSG? 0(12:12) 0.264 [CV%=55.0] 114 8.95 — 0.001 4 — 0.001
identifying covariates. identifying covariates. patients. IV on ALAGsc3 Q1111 0.0754 [CV%=28.0] 456 550 0 8 16 24 32 40 48 56 64 72 0.1 1.0 10.0 100.0
IV on FBIOsc Qasa3) 0.678 [SD=0.179] 378 22.1 Time after dose (weeks) Time after dose (weeks)
» Data: LEN concentrations > Data: LEN concentrations > Data: Relevant data would Residual Variance
following single IV doses following single IV doses be included based on the Proportional error (Study GS-US-200-4329) 017 0.118 8.41
(GS-US-200-4329) in (GS-US-200-4329) and SC aim of the analysis Additive error f1g 0.0286 24.5
healthy participants doses (GS-US-200-4538) in Effect of GS-US-200-4538 on proportional " 113 9.90 i
healthy participants error Each plot shows the median (solid line) and 5th and 95th percentiles (dashed lines) of observed data and 90% confidence
y particip
IV on proportional error Qaa14) 0.0451 [CV%=21.9] 81.0 26.4 intervals of the median (grey) and 5th (blue) and 95th (blue) percentiles of model predicted simulations (shaded areas). Each
Abbreviations: CV=coefficient of variation; [IV=interindividual variability; RSE=relative standard error; SD=standard deviation circle is an observation. Left plots are in log-linear scale and right plots are in log-log scale. VPCs are dose-normalized.

CV% of log-normal omegas = sqrt(exp(estimate) - 1) « 100
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