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Figure 4: Visual predictive check of the PopPK model

Red asterisks (*) represent discrepancies between model simulations and observations. Blue open circles represent the observed vepdegestrant plasma concentrations. The red solid line represents observed median of vepdegestrant plasma 
concentrations. Dashed red lines represent the 2.5th and 97.5th percentile of the observed vepdegestrant plasma concentrations. Blue shading represents the 95% CI for the simulated 2.5th and 97.5th percentile. Red shading represents the 
95% CI of the simulated median lines. 
PopPK=population pharmacokinetic.

Background
• Vepdegestrant (ARV-471; PF-07850327) is an 

investigational, selective, orally administered PROTAC 
ER degrader that directly binds an E3 ubiquitin ligase 
and ER, triggering proteasomal degradation of ER     
(Figure 1)1 

• In a first-in-human phase 1/2 study (NCT04072952), 
vepdegestrant monotherapy was well tolerated and 
showed encouraging clinical activity in patients with 
ER+/HER2- advanced or metastatic breast cancer2-4

• Vepdegestrant 200 mg once daily is currently under 
clinical development in phase 3 studies as a 
monotherapy (VERITAC-2 [NCT05654623]) and in 
combination with palbociclib (VERITAC-3 
[NCT05909397]) for patients with ER+/HER2- 
advanced or metastatic breast cancer5

• Several phase 1 clinical pharmacology studies were 
conducted in healthy volunteers to evaluate potential 
DDIs with vepdegestrant6-8 

• Here, we present the developed PopPK model of 
vepdegestrant 200 mg based on these DDI studies
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Objective
• To better understand the absorption and disposition processes of vepdegestrant, this work aimed to develop a 

population pharmacokinetic (PopPK) model, leveraging data obtained from several phase 1 drug-drug interactions 
(DDI) studies to characterize the pharmacokinetics (PK) of vepdegestrant following a single oral 200 mg dose

Methods
• Participants who received a single oral dose of vepdegestrant 200 mg alone in the 

following phase 1 clinical pharmacology studies were included in this analysis:
— DDI study with the P-glycoprotein substrate dabigatran (C4891008; NCT05673889) 
— DDI study with the cytochrome P450 (CYP)3A inhibitor itraconazole (C4891009; 

NCT05538312)
— DDI study with the CYP3A inducer carbamazepine (C4891011; NCT06005688)
— DDI study with the breast cancer resistance protein substrate rosuvastatin 

(C4891029; NCT05652660) 
• Serial PK samples up to 144 hours postdose were collected, and a total of 610 

vepdegestrant plasma concentrations from 60 participants were pooled for analysis
• NONMEM version 7.5.3 was used for non-linear mixed effects modeling; 

Perl-speaks-NONMEM (PsN) version 5.3.0 was used for visual predictive checks; and R 
version 4.2.1 was used for data processing 

• Different absorption models, including zero-order, first-order, transit, parallel zero- and  
first-order, and sequential zero-order followed by first-order models, with and without lag 
time, were evaluated

• Demographic factors (race, age, ethnicity, and sex) were screened for potential covariates 
via step-wise covariate analysis 

• Model performance was assessed by changes in objective functions value, parameter 
estimates, goodness-of-fit plots, and visual predictive check

Results
Demographics and Baseline Characteristics 
• Baseline characteristics of the 60 healthy adult participants included in the PopPK analysis are shown in Table 1

Table 1: Demographics and baseline characteristics from the PopPK analysis dataset
Characteristic Total (N=60)
Age, median (range), y 44.5 (22–70)
Sex, n (%)

Male    52 (87)
Female      8 (13)

Race, n (%)
White    44 (73)
Black or African American    11 (18)
Asian      4 (7)
Not reported      1 (2)

Ethnicity, n (%)
Not Hispanic or Latino    52 (87)
Hispanic or Latino      8 (13)

Weight, median (range), kg 77.8 (55.3–114.6)
PopPK=population pharmacokinetics.

Figure 2: PopPK model structure

Two-compartment body model with sequential zero- and first-order absorption.
CL/F=apparent oral clearance; K0=zero-order absorption rate constant; Ka=first-order absorption rate constant; PopPK=population pharmacokinetic; Q/F=apparent intercompartmental clearance.   

Central Compartment

Gut

Zero-order process
First-order process

Ka

K0

Peripheral Compartment

Q/F

CL/F

Absolute Dose

Table 2: Parameter estimates for the PopPK model
Parameter Estimate SE RSE%
CL/F (L/h) 8.58 0.687 8.01
Vc/F (L) 315 24.5 7.78
Q/F (L/h) 5.39 0.560 10.4
Vp/F (L) 169 10.7 6.33
Ka (1/h) 1.30 0.252 19.3
K0 (mg/h) 103 3.29 3.19
ALAG (h) 0.522 0.0642 12.3
Proportional error 0.102 0.00371 3.64
Parameter Estimate SE CV%
CL/F ω2 0.0839 0.0229 29.0
Vc/F ω2 0.0729 0.0281 27.0
Ka ω2 0.831 0.458 91.2
Ka and ALAG covariance −0.211 0.123 45.9
ALAG ω2 0.453 0.151 67.3
The shrinkage of individual CL/F, Vc/F, Ka, and ALAG was 1.0%, 2.4%, 12%, and 13%, respectively. 
ALAG=absorption lag time; CL/F=apparent oral clearance; K0=zero-order absorption rate constant; Ka=first-order absorption rate constant; PopPK=population pharmacokinetic; Q/F=apparent 
intercompartmental clearance; RSE=relative standard error; SE=standard error; Vc/F=apparent volume of distribution of central compartment; Vp/F=apparent volume of distribution of peripheral 
compartment.

Figure 3: Diagnostic plots for the PopPK model

Plots of (A) observed vs predicted individual vepdegestrant plasma concentrations and (B) observed vs predicted population vepdegestrant plasma concentrations. The black dashed line represents unity, and the red solid line represents linear smooth. 
Plots of (C) conditional residuals vs time after first dose and (D) conditional residuals vs population predicted vepdegestrant plasma concentrations. The black dashed line represents conditional residual values of 0, and the red solid line represents linear smooth.
PopPK=population pharmacokinetic.
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Conclusions
• The PopPK model adequately described the plasma concentrations of vepdegestrant observed in healthy participants 

after administration of a single oral 200 mg dose
• This model will be utilized for the development of PopPK models in patients with estrogen receptor–positive 

(ER+)/human epidermal growth factor receptor 2–negative (HER2-) advanced or metastatic breast cancer receiving 
vepdegestrant
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Figure 1: Mechanism of action of vepdegestranta

aGeneral PROTAC protein degrader is shown.
ER=estrogen receptor; PROTAC=PROteolysis TArgeting Chimera.
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PopPK Analysis
• An absorption model with sequential zero-order followed by first-order oral absorption with a lag time best 

described the single-dose PK profile of vepdegestrant 200 mg in healthy adults (Figure 2)
• The PopPK of vepdegestrant was characterized by a two-compartment model with allometric scaling of body 

weight (70 kg) incorporated for the parameters of apparent clearance and volume of distribution raised to a fixed 
exponent of 0.75 and 1, respectively 

• Vepdegestrant concentrations that were below the limit of quantification represented <10% of the dataset and 
were not included in the analysis 

• No demographic factors in this population showed any impact on the variability of PK parameters at a 
significance level of α=0.05 

• Model evaluation indicated that the developed PopPK model was adequate and robust with good precision 
based on PK parameter estimates (Table 2) and goodness of fit plots (Figures 3 and 4)
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