Pharmacokinetic/Pharmacodynamic Modeling and
Simulation to Characterize Patients Who May
Benefit from Monthly Dosing with Aflibercept 8 mg

REGENERON

SCIENCE TO MEDICINE®
Authors: Alejandro Perez-Pitarch (1), Sébastien Bihorel (1), Kenneth Turner (1), Joachim Hoechel (2),
Thomas Eissing (3), John Davis (1), Lutz Harnisch (1)

Affiliations: (1) Regeneron Pharmaceuticals, Inc. Tarrytown, New York, USA, (2) Bayer AG, Berlin,
Germany, (3) Bayer AG, Leverkusen, Germany.

INTRODUCTION METHODS

Aflibercept is a fully human recombinant fusion The analysis was limited to patients treated with aflibercept 8 mg in Figure 1. Schematic Representation of Structural PK/PD Model

protein that acts as a soluble trap for vascular the PULSAR and PHOTON studies. Pharmacokinetic

endothelial growth factor and inhibits its binding (PK)/pharmacodynamic (PD) models were developed in NONMEM ——— ) i

to and activation of endogenous receptors. [3] to characterize the relationship between aflibercept Con(?[ﬁr;trea;ieon in — Ol E i

Findings from the pivotal PULSAR [1] and concentration in the eye, central retinal thickness (CRT) and best lQE - ] l E

PHOTON [2] trials supported the regulatory corrected visual acuity (BCVA) longitudinally (Figure 1 and Model '

approval of aflibercept 8 mg for neovascular Equations). Aflibercept concentrations in the eye (governed by l vislon R BOWA
age-related macular degeneration (nAMD) and ocular clearance [Qg]) were utilized in this analysis to integrate the T‘l

diabetic macular edema (DME) in several previously developed population PK model with the response of +/-: stimulation/inhibition; BCVA: best corrected visual acuity; CRT: central retinal thickness; Qg: ocular clearance.
countries, including those of the European CRT and BCVA over time.

Union, Japan, and the United States, where it is Simulations were performed to predict the impact of dosing interval adaptations (in response to changes in CRT and BCVA based on
also approved for diabetic retinopathy. protocol-specified criteria from PULSAR and PHOTON) on treatment effect and clinical outcomes. In particular, the clinical benefit of shortening the

dosing interval to Q4 in patients in PULSAR and PHOTON who had their dosing interval shortened to the protocol-specified minimum of Q8, but still
In the pivotal PULSAR and PHOTON studies for continued to meet interval shortening criteria, was investigated. In addition, the clinical benefit of interval shortening to Q4 in virtual cohorts

NnAMD and DME, respectively, patients were resembling theoretical future treated populations with nAMD or DME was investigated.

randomized to aflibercept 8 mg every 12 or 16 RESULTS

weeks following 3 initial monthly doses. Per

The PK/PD models successfully described the observed data and Figure 2. Visual Predictive Check of CRT and BCVA Change from

characterized the relationship between predicted aflibercept Baseline for the PHOTON Study, Stratified by Quartiles of Ocular

Clearance Estimates and Considering the Full Joint Model and
was 8 weeks (Q8). An exploratory post hoc concentrations in the eye, CRT, and BCVA over time (Figure 2). The Dose Regimen Modifications :

protocol, the minimum dosing interval permitted

. 0 . .
analysis found that 6.2% of patients in the models allowed for the investigation of the duration of effect of aflibercept
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for dosing interval shortening after receiving the

o
A\
N

high baseline CRT and fast Qg, are more likely to experience oscillations
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protocol minimum dosing interval of Q8.
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in CRT and BCVA and are more likely to require more frequent dosing
than Q8 as compared to other patients with DME and nAMD (Figure 3).
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Most patients maintained effective drug concentrations for a sufficient
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period of time; hence, 8-week dosing intervals and longer were adequate. \ ‘\\
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The primary objective of this analysis was to However, a small proportion of patients may require more frequent dosing T \ ’ o
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reveal the characteristics of patients with DME (Q4) to maintain effective concentrations and prevent loss in efficacy. ime (weeks) 1ime (weeks)
Black lines are the 50th (solid), 2.5th (dashed), and 97.5th Observat Simulat
: : : : : : : (dashed) percentiles of observed BCVA change from baseline. servations Imuiations
or nAMD who could have benefited from Simulations based on the patients on a Q8 dosing interval in PULSAR and 570 " " *oco confidence intervals for the simulated 50th - W e
: : : o ray), 2.5th, and 97.5th (blue) percentiles. - Median Median
aflibercept 8 mg Q4 in the PULSAR and PHOTON who still met the dose regimen shortening criteria for (QgE: zlu,ar clearance. (blue)p —- w75hpercentie [l 97.5th percentie
PHOTON studies, and to infer the benefit they hypothetical shortening to Q4 suggest that these patients would have
would have experienced. seen a benefit of 2.5 and 5.5 letters on BCVA with Q4 dosing, respectively. Figure 3. Incidence of Dosing Interval Shortening to Every 4 Weeks
for Patients with Ocular Clearance Estimates and Baseline CRT
Model Equations Values Above and Below the Respective Medians
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criteria may have benefited from Q4 dosing. Visions, + Vision 0 -
Ceye: aflibercept concentration in the eye; CRT: central retinal thickness; CRT,: baseline CRT; Kcry: drug effect coefficient; 0.007 . I , I I I
Kcrrvision: Coefficient governing the effect of CRT at baseline on the Visiong;; K,ision: COefficient governing the effect of CRT and PULSAR PHOTON PULSAR PHOTON
CRT at baseline on Kouty,y,,, Kincgr: zero order rate constant governing the input to CRT; Kinggr: zero order rate constant Study
governing the input to CRT in the absence of aflibercept; Kincrrmax: zero order rate constant governing the input to CRT when
maximum effect is achieved; Kinygo,: Z€ro-order rate constant governing the input to Vision; Koutggy: first order output constant _ _ . _ _
governing the turnover rate of CRT; Vision: latent variable representing the underlying vision of the patient; Koutyg;o,: first order R_Ed thS represent the Prop_ort'on of patlgnts that qualified for dosing every 4 Weei_(s in each of the
REFERENCES output constant governing the turnover rate of vision; Kouty;sion o first order output constant governing turnover rate of vision at trials irrespective of the baseline central retinal thickness and the ocular clearance estimate.
baseline; Vision,: baseline vision; Visions,: vision latent variable value that yields a BCVA score of 50. CRT: central retinal thickness; Q4: dosing every 4 weeks; Qg: ocular clearance.
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