


Methods

AUCeye, area under the curve in the eye between 2 injections; BCVA, best-corrected visual acuity; CRT, central retinal thickness; DME, diabetic macular edema; nAMD, neovascular age-related macular degeneration; PopPK, population pharmacokinetic.
1. Thai HT et al. Br J Clin Pharmacol. 2011;72:402–414.

PopPK Modeling and Simulation
• A previously described PopPK model1 was extended to characterize the systemic and ocular disposition of aflibercept following intravenous, 

subcutaneous, or intravitreal administration 

– A semi-mechanistic PopPK model was developed based on free and adjusted bound aflibercept concentrations in plasma from 2744 
individuals who received intravenous (0.3-4 mg/kg), subcutaneous (0.025-2 mg/kg), or intravitreal (0.05-8 mg) aflibercept treatment 
across 16 clinical trials, including intravitreal treatment in CANDELA, PULSAR, and PHOTON

• Free aflibercept concentrations were simulated over time in the ocular compartment for the intravitreal aflibercept 8-mg and 2-mg drug products 
for a combined population of 5000 virtual patients with nAMD and 5000 virtual patients with DME using patient characteristics randomly 
sampled from the analysis population and variability around the estimate of ocular clearance

Exposure-response Modeling
• Two distinct exposure-response models evaluating time to first dosing interval shortening and time to first dosing interval extension were 

developed to assess characteristics of aflibercept 8 mg–treated patients that may affect dosing interval shortening or extension

• Both models were based on longitudinal dosing interval data, covariate information, and post hoc Bayesian PopPK estimates of ocular 
clearance from each patient

– Longitudinal time to first dosing interval shortening or extension data were visualized with Kaplan-Meier plots

 P-values were calculated using standard log-rank tests that evaluated differences across treatment groups

– Cox proportional hazard models described time to first dosing interval shortening or extension events 

• Age, sex, race, patient population, randomized dosing interval, baseline CRT, baseline BCVA, baseline hemoglobin A1c, duration of diabetes, 
cataract surgery, Japanese origin, study (for time to first dosing interval shortening only), and ocular clearance or area under the curve in the 
eye between 2 injections (AUCeye, defined as 8-mg dose/ocular clearance) were evaluated as potential covariates in both models









Conclusions

• PopPK modeling estimated a 34.4% slower ocular clearance of free aflibercept for the aflibercept 8-mg versus 2-mg drug 
product, which was an unexpected finding and was attributed to an aflibercept 8-mg drug product effect 

– Model-based simulations estimated a longer median time above reference concentrations in the eye for the aflibercept   
8-mg versus 2-mg drug product, which results from the higher dose and slower ocular clearance due to an aflibercept    
8-mg drug product effect

– Data from PopPK modeling and simulation provide additional support for the extension of aflibercept 8-mg dosing 
intervals up to every 20 weeks, or potentially longer, following 3 initial monthly doses in patients with nAMD or DME

• Results from exposure-response modeling consistently showed that AUCeye for free aflibercept (inversely correlated with ocular 
clearance) and baseline CRT contributed to both dosing interval shortening and extension in the aflibercept 8-mg trials and 
provide insight into why some patients require dosing as frequently as every 8 weeks whereas others can maintain visual and 
anatomic improvements with dosing intervals of 20 weeks or longer

• Although findings from exposure-response analyses identified 2 patient characteristics that are associated with aflibercept 8-mg 
dosing interval shortening and extension, disease progression, comorbidities, and variability in treatment response can also 
influence the need for dosing interval modification
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