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1 EXECUTIVE SUMMARY 
 
EYLEA (aflibercept) is a vascular endothelial growth factor (VEGF) inhibitor and has been 
approved for the treatment of patients with neovascular (Wet) Age-Related Macular Degeneration 
(nAMD), macular Edema Following Retinal Vein Occlusion (RVO), diabetic Macular Edema 
(DME), and diabetic Retinopathy (DR) under BLA 125387 (by Regeneron Pharmaceuticals, Inc.). 
The approved dosage forms are 2 mg/0.05 mL solution in a single-dose pre-filled syringe or in a 
single-dose vial for intravitreal (IVT) injection.  The approved dosing regimens are:  

 nAMD: 2 mg (0.05 mL) administered by IVT injection every 4 weeks (approximately 
every 28 days, monthly) for the first 3 months, followed by 2 mg (0.05 mL) via IVT 
injection once every 8 weeks (2 months).  Some patients may need every 4 week (monthly) 
dosing after the first 12 weeks (3 months).  Patients may also be treated with one dose 
every 12 weeks after one year of effective therapy. 

 DME and DR: 2 mg (0.05 mL) administered by IVT injection every 4 weeks 
(approximately every 28 days, monthly) for the first 5 injections followed by 2 mg (0.05 
mL) via IVT injection once every 8 weeks (2 months).  Some patients may need every 4 
week (monthly) dosing after the first 20 weeks (5 months). 

On December 27, 2022, Regeneron submitted BLA 761355 seeking the marketing approval for 8 
mg aflibercept ophthalmic solution (HD aflibercept) for the treatment of nAMD, DME, and DR. 
The proposed dosage form is 8 mg/0.07 mL solution in a single-dose vial for IVT injection.   

  

 

BLA761355 consists of one phase 2 study in nAMD (CANDELA), one phase2/3 study in DME 
(PHOTON), and one phase 3 study nAMD (PULSAR).  In addition, two population PK reports 
and one exposure-response analysis report were submitted.    

 

1.1 Recommendations 
 
The Office of Clinical Pharmacology/Division of Immune and Inflammation Pharmacology 
(OCP/DIIP) has reviewed the clinical pharmacology data submitted in support of BLA 761355 
and finds the application acceptable from a clinical pharmacology perspective.  The key review 
issues and recommendations are shown in Table 1. 
 
Table 1. Review issues, recommendations, and comments of BLA 761355    
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aflibercept: VEGF complex, or bound aflibercept).  The clinical pharmacokinetics of HD 
aflibercept is summarized as below: 

 In patients with nAMD (Studies CANDELA and PULSAR), following IVT 
administration of HD aflibercept, the mean Cmax and median Tmax of free aflibercept in 
plasma ranged 0.14-0.29 mg/L and 1.05-1.93 days, respectively (Table 12, Table 21).  

 In patients with DME (Study PHOTON), following IVT administration of HD 
aflibercept, the mean Cmax and median Tmax of free aflibercept in plasma was 0.31 
mg/L and 0.96 days, respectively (Table 16). 

 Population PK analysis showed that HD aflibercept PK is comparable between patients 
with nAMD and DME.  Simulations indicated that following unilateral IVT 
administration of HD aflibercept, the mean Cmax and median Tmax of free aflibercept in 
plasma was estimated to be 0.30 mg/L and 2.9 days, respectively, in the combined nAMD 
and DME population.  

 Population PK analysis showed that the systemic exposures of aflibercept (free and 
adjusted bound aflibercept) in patients with mild to severe renal impairment or mild 
hepatic impairment are comparable to those with normal organ function. No data for 
patients with moderate and severe hepatic impairment are available. 

 Based on population PK covariates analysis, no dose adjustment is recommended by 
body weight, age, albumin, disease population, and race.  

 Following IVT administration of HD aflibercept, the PD effect (decrease in central retinal 
thickness (CRT)) is comparable with 2 mg aflibercept in patients with nAMD or DME 
(Studies CANDELA, PULSAR, and PHOTON) (Figure 1, Figure 2, Figure 3) 

 The incidence of treatment-emergent anti-drug antibody (ADA) to both 2 mg aflibercept 
(1.0%) and HD aflibercept (2.7%) are generally low and within the same range of that 
with EYLEA (1-3%) (Table 6).  All samples from subjects with positive ADA were 
tested negative for neutralizing antibody (NAb).  No relevant impact of treatment-
emergent ADAs on the safety profile was observed. 

 

2.2 Dosing and Therapeutic Individualization 

2.2.1 General Dosing 

2.2.2 Therapeutic Individualization 
Therapeutic individualization is not needed for the proposed HD aflibercept.  
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2.2.3 Outstanding Issues 
None. 

2.2.4 Summary of Labeling Recommendations 
The proposed labeling concepts are generally acceptable.  
 

3 COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW 

3.1 Overview of the Product and Regulatory Background 
Aflibercept is a VEGF inhibitor.  EYLEA (aflibercept) injection (2 mg/0.05 mL solution for IVT 
use) has been approved for the treatment of patients with nAMD, RVO, DME, and DR under BLA 
125387 (by Regeneron).  Refer to the approved labeling of EYLEA for more detailed information.  

In the Type B pre-IND meeting dated January 22, 2019, the Agency did not agree  
 
 

  

In the Type B pre-BLA meeting dated September 26, 2022, the Agency clarified that it is 
acceptable to submit the application for the 8 mg product as a new BLA or as an efficacy 
supplement to the existing BLA for EYLEA.  The clinical pharmacology team agreed that the 
proposed content and clinical pharmacology data package appeared reasonable pending review. 

On December 27, 2022, Regeneron submitted BLA 761355 seeking the marketing approval for 
HD aflibercept (8 mg aflibercept ophthalmic solution) for the treatment of nAMD, DME, and DR.  

3.2 General Pharmacology and Pharmacokinetic Characteristics 
 
The clinical pharmacology of HD aflibercept were evaluated in three clinical studies in patients 
with nAMD and DME (Table 2).   
 
General pharmacology and pharmacokinetic characteristics of HD aflibercept is summarized in 
Table 3. Aflibercept has been administered intravenously with doses up to 4 mg/kg in healthy 
subjects. Therefore, while the Cmax of free aflibercept and adjusted bound aflibercept with HD 
aflibercept is up to 10-fold and 4-fold, respectively, higher than that with 2 mg aflibercept, the 
systemic exposure of HD aflibercept does not raise any safety concern (Table 4). 
 
Table 2. Summary of clinical studies contributing to HD aflibercept pharmacokinetic, 
pharmacodynamic, and immunogenicity assessment 
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the combined nAMD and DME population. Following three initial monthly IVT doses of HD 
aflibercept, the mean accumulation ratio was predicted to be 1.2. 

Intrinsic factors HD aflibercept (8 mg) EYLEA (aflibercept) (2 mg) 

Based on population PK analysis:  
 The systemic exposures of 

aflibercept (free and adjusted 
bound aflibercept) in patients 
with mild to severe renal 
impairment (eGFR 15 to < 90 
mL/min, estimated using CKD-
EPI equation) are comparable to 
those with normal renal function.  

 The systemic exposures of 
aflibercept (free and adjusted 
bound aflibercept) in patients 
with mild hepatic impairment 
are comparable to patients with 
normal hepatic function. No data 
for patients with moderate and 
severe hepatic impairment are 
available.  

 No dose adjustment is needed 
based on the assessed covariates, 
including body weight, age, 
albumin, disease population, and 
race. 

Per the labeling of EYLEA: 
 Pharmacokinetic analysis of a subgroup 

of patients (n=492) in one wet AMD 
study, of which 43% had renal 
impairment (mild n=120, moderate 
n=74, and severe n=16), revealed no 
differences with respect to plasma 
concentrations of free aflibercept after 
IVT administration every 4 or 8 weeks. 
Similar results were seen in patients in 
a RVO study and in patients in a DME 
study. No dose adjustment based on 
renal impairment status is needed for 
either wet AMD, RVO, or DME 
patients. 

 No special dosage modification is 
required for any of the populations that 
have been studied (e.g., gender, 
elderly). 

Pharmacodynamics HD aflibercept (8 mg) EYLEA (aflibercept) (2 mg) 

In Studies CANDELA, PULSAR, and 
PHOTON:  

 Following IVT administration of 
HD aflibercept, the PD effect 
(decrease in CRT) is comparable 
with 2 mg aflibercept in patients 
with nAMD or DME (Figure 1, 
Figure 2, Figure 3). 

Per the labeling of EYLEA: 
 nAMD: In the clinical studies anatomic 

measures of disease activity improved 
similarly in all treatment groups from 
baseline to week 52. Anatomic data 
were not used to influence treatment 
decisions during the first year. 

 DME: Reductions in mean retinal 
thickness were observed in VIVID and 
VISTA at weeks 52 and 100 compared 
to baseline. Anatomic data were not 
used to influence EYLEA treatment 
decisions 

Immunogenicity HD aflibercept (8 mg) EYLEA (aflibercept) (2 mg) 

In Studies PULSAR (nAMD) and 
PHOTON (DME):  

 During the 48-week treatment 
with aflibercept IVT injection, 
the incidence of treatment-
emergent ADA was 1.0% 
(4/397) in 2 mg aflibercept 
group and 2.7% (25/937) in the 
combined HD aflibercept 
treatment group (Table 6).  All 
samples from subjects with 
positive ADA were tested 

Per the labeling of EYLEA: 
 In the wet AMD, RVO, and DME 

studies, the pre-treatment incidence of 
immunoreactivity to EYLEA was 
approximately 1% to 3% across 
treatment groups. After dosing with 
EYLEA for 24-100 weeks, antibodies 
to EYLEA were detected in a similar 
percentage range of patients. There 
were no differences in efficacy or 
safety between patients with or without 
immunoreactivity. 
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negative for NAb.  No relevant 
impact of treatment-emergent 
ADAs on the safety profile was 
observed.   

 
Table 4. Comparison of the mean Cmax (mg/L) (CV%) of free and adjusted bound 
aflibercept across clinical studies 

Study CANDELA PULSAR PHOTON PDY6656* 

Study 
population 

nAMD nAMD DME 
Healthy 
subjects 

Dosage 
administration 

IVT  
2 mg 

(n=15) 

IVT  
8 mg 

(n=15) 

IVT  
2 mg 
(n=6) 

IVT  
8 mg 

(n=11) 

IVT  
2 mg 

(n=12) 

IVT  
8 mg 

(n=23) 

IV  
4 mg/kg 
(n=12) 

Cmax of free 
aflibercept 

0.03 (86) 0.29 (94) 0.08 (136) 0.14 (55) 0.03 (125) 0.31 (85) 78.6 (15) 

Cmax of 
adjusted bound 
aflibercept** 

0.18 (74) 0.46 (38) 0.18 (53) 0.44 (31) 0.12 (38) 0.39 (35) 2.72 (31) 

The lower limit of quantification (LLOQ) for the free and bound assays is 15.6 ng/mL and 31.3 ng/mL, respectively. 
*Data from Table 2 of BLA125387 Summary of Clinical Pharmacology. 
** Adjusted bound aflibercept: the concentration of the bound aflibercept complex is adjusted by multiplying the bound 
aflibercept concentration by 0.717 to account for the difference in molecular weight and normalize the relative concentrations 
between free and bound aflibercept. 
 

3.3 Clinical Pharmacology Review Questions 

3.3.1 To what extent does the available clinical pharmacology information provide pivotal or 
supportive evidence of effectiveness?  

The proposed HD aflibercept was developed to deliver a higher dose (8 mg) of aflibercept via 
IVT to extend the treatment interval as compared to 2 mg aflibercept.  The clinical pharmacology 
data provide supportive evidence of effectiveness of HD aflibercept. 

Based on population PK analysis, the median time for free aflibercept plasma concentrations to 
reach LLOQ following HDq12 or HDq16 dosing (3.5 weeks) was more than 2 folds as compared 
to the median time needed to reach LLOQ following aflibercept 2q8 (1.5 weeks) (Table 5).  In 
ocular, HD aflibercept (8 mg dose) was estimated to have 34% lower clearance from the ocular 
compartment compared to the lower IVT aflibercept doses (≤4 mg). The median time for free 
aflibercept to reach the adjusted LLOQ in the ocular compartment increased from 8.7 weeks 
after a 2 mg IVT dose to 15 weeks after an 8 mg IVT dose, suggesting additional 6- week free 
aflibercept ocular exposure with HD aflibercept relative to 2 mg aflibercept.  The popPK model 
well described the plasma concentration of aflibercept. Exploratory analyses suggest the slower 
ocular clearance and longer duration of free aflibercept ocular exposure of HD aflibercept 
contribute to the drug effect of HD aflibercept. But as there is no observed ocular concentration 
of aflibercept to confirm the prediction, such interpretation should be treated with caution.  
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The ocular PD effects of aflibercept were also evaluated by measurement of CRT in HD 
aflibercept clinical development program in patients with nAMD or DME (Studies CANDELA, 
PULSAR, and PHOTON).  Results showed that following the IVT dose of 2 mg aflibercept and 
8 mg HD aflibercept, similar PD effect (decrease in CRT) was observed 4 weeks after each 
initial q4w dose through 12 weeks, in either the nAMD or DME population (Figure 1, Figure 2, 
Figure 3). 

Refer to the clinical rand statistical review for more detailed efficacy assessment.  

Table 5. Summary of model-predicted time to LLOQ of free aflibercept in plasma 
following IVT for combined participants with nAMD and DME 

 

Figure 1. Mean (SE) change in absolute CRT (left panel) and change from baseline in CRT 
(right panel) over time following administration of 2q12 and HDq12 intravitreal doses of 
aflibercept in participants with nAMD (Study CANDELA) 
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Figure 2. Mean (SE) change in absolute CST (left panel) and change from baseline in CST 
(right panel) over time following administration of 2q8, HDq12, and HDq16 intravitreal 
doses of aflibercept in participants with nAMD (Study PULSAR) 

 
 

Figure 3. Mean (SE) change in absolute CRT (left panel) and change from baseline in CRT 
(right panel) over time following administration of 2q8, HDq12, and HDq16 intravitreal 
doses of aflibercept in participants with DME (Study PHOTON) 
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3.3.2 Is the proposed dosing regimen appropriate for the general patient population for 
which the indication is being sought? 

The proposes dosing regimen is appropriate for the general patient population with nAMD, DME, 
or DR from a clinical pharmacology perspective.  
 
The efficacy and safety of HD aflibercept  has been evaluated in 
three phase 2 and phase 3 clinical studies in subjects with nAMD (CANDELA and PULSAR) and 
subjects with DME and DR (PHOTON).  Refer to the clinical and statistical review for detailed 
benefit/risk assessment. 

3.3.3 Is an alternative dosing regimen and/or management strategy required for 
subpopulations based on intrinsic factors? 

Population PK analysis did not identify any covariate with a clinically meaningful impact on the 
systemic exposure of free and adjusted bound aflibercept.  Therefore, an alternate dosing regimen 
is not needed for subpopulations based on intrinsic factors.  

3.3.4 What is the immunogenicity of the proposed drug product? 

Immunogenicity was assessed in patients with nAMD or DME (Table 6). The pre-treatment 
incidence of ADA is 2.5% (10/397) in 2 mg aflibercept group and 2.5% (23/937) in HD aflibercept 
groups. During the 48-week treatment with aflibercept IVT injection, the incidence of treatment-
emergent ADA was 1.0% (4/397) in 2 mg aflibercept group and 2.7% (25/937) in the combined 
HD aflibercept treatment group.  All the treatment-emergent ADA were indeterminate and with 
the titer <1000.  None of these ADA positive samples demonstrated neutralizing activity.  
 
The safety profile of patients with treatment-emergent ADAs was reviewed for reactions 
potentially related to immunogenicity such as intraocular inflammations, hypersensitivity, rash, 
pruritus, and urticaria.  For one participant with positive ADAs, a non-serious Iritis was reported 
(mild, resolved).  No other immunogenicity reactions were reported in patients with positive 
ADAs.  
 
Overall, the incidence of treatment-emergent ADA to both 2 mg aflibercept and HD aflibercept 
are generally low and within the same range with EYLEA (1% to 3%).  No relevant impact of 
treatment-emergent ADAs on the safety profile was observed.  
 
Table 6. Summary of immunogenicity assessment by treatment group in patients with 
nAMD or DME 
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Source: Table 19 of Summary of Clinical Pharmacology Studies 
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4 APPENDICES 

4.1 Summary of Bioanalytical Method Validation and Performance 
 
Enzyme-linked immunosorbent assays (ELISAs) have been developed and validated to determine 
the concentrations of free and bound aflibercept in human plasma respectively in the original BLA 
submission. Refer to the clinical pharmacology review for BLA125387 for more details of the 
method validation. During the development program for HD aflibercept, assay modifications have 
been made on these two assays, including utilizing standards prepared in neat plasma, analyzing 
standards, quality controls (QCs), or samples in duplicate instead of triplicate to increase sample 
throughout, using a new regression model for data analysis.  The new assays were validated for 
analysis of samples collected in CTAD (citrate, theophylline, adenosine, and dipyridamole) plasma 
as well as sodium citrate plasma and were also cross-validated against the original assays (Table 
7, Table 8, Table 9, Table 10).  All human plasma samples from Studies CANDELA, PULSA), 
and PHOTO) were analyzed within the 24-month long-term storage period established during the 
validation of the methods. 
 
Table 7. Summary of the bioanalytical assay for the quantitative measurement of free 
aflibercept in human CTAD plasma (Validation Report VGFT-AV-16174-VA-01V1) 
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Free aflibercept is stable in human CTAD plasma for at least 12 months at -20°C and 24 months at -80°C. 
Source: page 7 of Validation Report VGFT-AV-16174-VA-01V1 
 
Table 8. Summary of the bioanalytical assay for the quantitative measurement of free 
aflibercept in human sodium citrate plasma (Validation Report VGFT-AV-21020-VA-
01V1) 
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Bound aflibercept is stable in human CTAD plasma for at least 12 months at -20°C and 24 months at -80°C. 
Source: page 7 of Validation Report VGFT-AV-21020-VA-01V1 
 
Table 9. Summary of the bioanalytical assay for the quantitative measurement of bound 
aflibercept in human CTAD plasma (Validation Report VGFT-AV-17013-VA-01V1) 
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Free aflibercept is stable in human sodium citrate plasma for at least 24 months at -20°C or -80°C. 
Source: page 7 of Validation Report VGFT-AV-17013-VA-01V1 
 
Table 10. Summary of the bioanalytical assay for the quantitative measurement of bound 
aflibercept in human sodium citrate plasma (Validation Report VGFT-AV-21022-VA-
01V1) 
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Bound aflibercept is stable in human sodium citrate plasma for at least 24 months at -20°C or -80°C. 
Source: page 7 of Validation Report VGFT-AV-21022-VA-01V1 
 

4.2 Clinical PK Assessment 
 
Plasma concentrations of free and bound aflibercept in samples form clinical studies were 
measured using validated ELISA methods.  The assay for bound aflibercept is calibrated using 
the VEGF:aflibercept standards, and the results are reported for bound aflibercept as weight per 
volume (eg, ng/mL or mg/L) of the VEGF:aflibercept complex.  To account for the difference in 
molecular weight and normalize the relative concentrations between free and bound aflibercept, 
the concentration of the bound aflibercept complex is normalized to determine the amount of 
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aflibercept present in the bound aflibercept complex.  The bound aflibercept complex consisted 
of 71.7% aflibercept and 28.3% human VEGF165 based on the molecular weight of each 
component.  Therefore, the concentration of the bound aflibercept complex was multiplied by 
0.717 to yield the concentration of adjusted bound aflibercept (Equation 1).  Total aflibercept 
was calculated by summing the plasma concentrations of free and adjusted bound aflibercept 
(Equation 2).  
 

 

4.2.1 Phase 2 Study VGFTe (HD)-AMD-1905 (CANDELA)  
 
Title: A Randomized, Single-Masked, Active-Controlled Phase 2 Study of the Safety, 
Tolerability, and Efficacy of Repeated Doses of High-Dose Aflibercept in Patients with 
Neovascular Age-Related Macular Degeneration 
 
Study period: 04, Nov 2019- 30, Nov 2021 
 
Objectives: 

 Primary:  safety, PD effect,  
 Exploratory: efficacy, PK, PK/PD 

 
Study design: This was a phase 2, multi-center, randomized, single-masked study in participants 
with nAMD that investigated the efficacy, safety, and tolerability of HD versus IAI. The study 
consisted of a screening/baseline period, a treatment period, and an end of study (EOS) 
visit at week 44. 
 
Figure 4. Study design (Study CANDELA) 
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Source: Figure 1 of Study CANDELA CSR 
 
Test Drug Product 
 

 
Source: Table 1 of Study CANDELA CSR 
 
PK Sampling 
Sparse PK sampling will be performed in all patients not enrolled in the dense PK sub-study: 
baseline, and on Days 57, 61, 85, 169, 225, 309 (EOS) 
 
Dense PK sampling will be performed in approximately 30 patients (15 in each group) as shown 
in the table below. 
 
Table 11. PK sampling schedule for dense PK sub-study (Study CANDELA) 
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Source: Table 2 of Protocol VGFTe (HD)-AMD-1905 Amendment 3 
 
PK Results  
 
The PK profiles and PK parameters of free, adjusted, and total aflibercept in plasma are shown as 
below.  
 
Free aflibercept in dense PK substudy 
 
Figure 5. Mean (+SD) concentrations of free aflibercept in plasma by nominal time and 
treatment group in patients with nAMD (Study CANDELA, log-scaled, dense PK 
substudy) 

 
Source: Figure 4 of Study CANDELA Clinical Pharmacology Report 
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Source: Figure 1 of Study CANDELA Clinical Pharmacology Report 
 
Adjusted bound aflibercept in dense PK substudy 
 
Figure 7.  Mean (+SD) concentrations of adjusted bound aflibercept in plasma by nominal 
time and treatment group in patients with nAMD (Study CANDELA, log-scaled, dense PK 
substudy) 

Reference ID: 5162313





26 
 

Adjusted bound aflibercept in all subjects 
 
Figure 8. Mean (+SD) concentrations of adjusted bound aflibercept in plasma by nominal 
time and treatment group in patients with nAMD (Study CANDELA, log-scaled) 

 
Source: Figure 2 of Study CANDELA Clinical Pharmacology Report 
 
Total aflibercept in dense PK substudy 
 
Figure 9. Mean (+SD) concentrations of total aflibercept in plasma by nominal time and 
treatment group in patients with nAMD (Study CANDELA, log-scaled, dense PK 
substudy) 
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Figure 10. Mean (+SD) concentrations of total aflibercept in plasma by nominal time and 
treatment group in patients with nAMD (Study CANDELA, log-scaled) 

 
Source: Figure 3 of Study CANDELA Clinical Pharmacology Report 
 
Immunogenicity assessment 
None 
 

4.2.2 Phase 2/3 Study VGFTe-HD-DME-1934 (PHOTON)  
 
Title: A Randomized, Double-Masked, Active-Controlled Phase 2/3 Study of the Efficacy and 
Safety of High-Dose Aflibercept in Patients with Diabetic Macular Edema 
 
Study period: 29 Jun 2020 - 30 May 2022 
 
Objectives: 

 Primary:  efficacy 
 Secondary: efficacy, PK 

 
Study design: This is the week 48 analysis of an ongoing Phase 2/3, multi-center, randomized, 
double-masked study in participants with DME involving the center of the macula that investigates 
the efficacy and safety of HD (8 mg) aflibercept versus 2 mg aflibercept. The study consists of a 
screening/baseline period, a treatment period, and an end of study visit at week 96 (Figure 1). A 
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total of approximately 640 eligible participants were planned to be randomized into 3 treatment 
groups in a 1:2:1 ratio as follows: 

 2q8: 2 mg aflibercept every 8 weeks, following 5 initial monthly doses (n=160), 
 HDq12: HD aflibercept every 12 weeks, following 3 initial monthly doses (n=320), 
 HDq16: HD aflibercept every 16 weeks, following 3 initial monthly doses (n=160). 

 
Figure 11. Study design (Study PHOTON) 

 

 
Source: Figure 1 of Study PHOTON CSR 
 
Test Drug Product 
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Source: Table 2 of Study PHOTON CSR 
 
PK and Immunogenicity Sampling  
In all participants, blood samples for PK analysis and antidrug antibodies (ADA) were obtained at 
baseline on Day 1, and Weeks 4, 12, 28, 48, 96 (EOS, immunogenicity only).  
 
Approximately 24 participants were planned to be included in a dense PK sub-study (n=8 per 
group, with half Japanese and half non-Japanese per group). 
 
Table 15. PK sampling schedule for dense PK substudy (Study PHOTON) 

 
Source: Table 3 of Protocol VGFTe-HD-DME-1934 Amendment 4 
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Source: Figure 1 of Study PULSAR CSR 
 
Test drug product 
 

 
Source: Table 7-1 of Study PULSAR CSR 
 
PK Sampling 
Sparse PK sampling in all subjects: baseline on Day 1, and Weeks 4, 12, 28, 48,  
 
Dense PK sampling in PK substudy (approximately 12 Japanese participants from Japan 
sites and 12 non-Asian participants from Europe or US sites) is shown in the Table below: 
 
Table 20.  PK sampling schedule for dense PK sub-study (Study PULSAR) 
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Source: Table 7-4 of Study PULSAR CSR 
 
Immunogenicity sampling: baseline, Week 48 
 
PK Results 
The PK profiles and PK parameters of free, adjusted, and total aflibercept in plasma are shown as 
below.  
 
Free aflibercept in dense PK substudy 
 
Figure 19. Arithmetic mean/SD concentrations of free aflibercept in plasma by nominal 
time and treatment in participants with unilateral treatment in the dense PK sampling 
substudy up to Day 29 (Study PULSAR, linear and semi-log scale) 
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Source: Figure 9-5 of Study PULSAR CSR 
 

Table 21. Summary statistics of free aflibercept PK parameters in plasma in participant 
with unilateral treatment from pooled region: Rest of the World – Dense PK substudy 
(Study PULSAR) 
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Source: Table 9-21 of Study PULSAR CSR 
 

Table 22. Summary statistics of free aflibercept PK parameters in plasma in participants 
with unilateral treatment from pooled region: Japan – Dense PK substudy (Study 
PULSAR) 
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Source: Table 9-22 of Study PULSAR CSR 
 

Free aflibercept in all participants 
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Figure 20. Arithmetic mean/SD concentrations of free aflibercept in plasma by nominal 
time and treatment in participants with unilateral treatment and without DRMs up to 
Week 48 (Study PULSAR, linear scale) 

 
Source: Figure 9-7 of Study PULSAR CSR 
 
Table 23. Summary of concentration of free aflibercept (mg/L) in plasma by time and 
treatment in participants with unilateral treatment and without DRMs up to Week 48 
(Study PULSAR) 

 
Source: Table 9-27 of Study PULSAR CSR 
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Adjusted bound aflibercept in dense PK substudy 

Figure 21. Arithmetic mean/sd concentrations of adjusted bound aflibercept in plasma by 
nominal time and treatment in participants with nAMD with unilateral treatment in the 
dense PK sampling substudy up to Day 29 (Study PULSAR, linear scale) 

 

 
Source: Figure 9-6 of Study PULSAR CSR 
 
Table 24. Summary statistics of adjusted bound aflibercept PK parameters in plasma in 
participants with unilateral treatment for pooled region: Rest of the World – Dense PK 
substudy (Study PULSAR) 
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Source: Table 9-24 of Study PULSAR CSR 
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Table 25. Summary statistics of adjusted bound aflibercept PK parameters in plasma in 
participants with unilateral treatment for pooled region: Japan – dense PK substudy 
(Study PULSAR) 

 
Source: Table 9-25 of Study PULSAR CSR 
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Adjusted bound aflibercept in all participants 

Figure 22. Arithmetic mean/SD concentrations of adjusted bound aflibercept in plasma by 
nominal time and treatment in participants with unilateral treatment and without DRMs 
up to Week 48 (Study PULSAR, linear scale) 

 
Source: Figure 9-8 of Study PULSAR CSR 
 

Table 26. Summary of concentration of adjusted bound aflibercept (mg/L) in plasma by 
time and treatment in participants with unilateral treatment and without DRMs up to 
Week 48 (Study PULSAR) 

Reference ID: 5162313



51 
 

 
Source: Table 9-28 of Study PULSAR CSR 
 
Immunogenicity Assessment 

Out of the 793 participants, a total of 42 participants had positive samples in the ADA assay 
(including baseline): 11 participants in the 2q8 group, 18 participants in the HDq12 group, and 
13 participants in the HDq16 group. A total of 24 participants participating in this study 
exhibited a treatment-emergent ADA response: 4 participants in the 2q8 group, 11 participants in 
the HDq12 group, and 9 participants in the HDq16 group.  The incidence of treatment-emergent 
immunogenicity in the 2q8, HDq12 and HDq16 groups was approximately 1.5%, 4.1%, and 
3.4%, respectively. In each of the groups, the titers were low (<1000).  None of the samples that 
were positive in the ADA assay demonstrated neutralizing activity. 
 
Table 27. Number of participants with anti-drug antibodies to aflibercept at Week 48 
(Study PULSAR) 
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Source: Table 9-29 of Study PULSAR CSR 
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4.3 Pharmacometrics	Review		

1. Population PK analysis  

1.1 Review Summary 

The applicant’s population pharmacokinetics (PopPK) analysis of free and adjusted bound aflibercept, 
intravitreally administered anti-vascular endothelial growth factor therapies to inhibit neovascular vessel 

growth and leakage in the retina, is acceptable to support the current submission as outlined in Table 28. 
The applicant’s final PopPK model adequately described the free and adjusted bound aflibercept 
concentrations, in which PopPK parameter estimates were estimated with acceptable precision as indicated 
by the relative standard errors. The goodness-of-fit plots showed a good agreement between the observed 
and the individual predicted concentrations without any obvious bias over time or predicted concentrations. 
The prediction-corrected visual predictive check plots showed a good agreement between the observed and 
the simulated concentrations. The applicant’s analyses were verified by the reviewer, with no significant 
discordance identified.  
 
There were no clinically meaningful differences found in the exposure metrics of aflibercept between age 
categories, albumin categories, hepatic function categories, renal impairment categories, Asian and non-
Asian, or Japanese and non-Japanese participants. Therefore, there is no dose adjustment requirement for 
renal patients and mild hepatic patients.  

Table 28. Specific Comments on Applicant’s Final Population PK model 

Utility of the final model Reviewer’s Comments 

Support 
applicant’s 
proposed 
labeling 
statements 
about  intrinsic 
and  extrinsic 
factors 

Intrinsic 
factor 

Based on a PopPK analysis, renal 
impairment, and mild hepatic 
impairment, do not have a clinically 
meaningful effect on the PK. Dose 
adjustment based on renal 
impairment and mild hepatic 
impairment is not required.  

Body weight, age, albumin, and high 
dose (HD 8 mg) were identified as 
statistically significant covariates 

 

The applicant’s recommendation that 
there is no dose adjustment for renal 
patients and mild hepatic patients is 
acceptable.  

Extrinsic 
factor 

NA NA 

Derive exposure 
metrics for 
Exposure-
response 
analyses 

 Cmin The applicant’s final model is generally 
acceptable for generating exposure 
metrics for exposure-response analyses 
(Table 32).  

 

1.2 Introduction  

The primary objectives of applicant’s analysis were to: 
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 Develop a population PK (PopPK) model to characterize concentration-time profiles of free and 
adjusted bound aflibercept in plasma 

 Estimate population and individual PK parameters of aflibercept in patients with neovascular age-
related macular (nAMD) and diabetic macular edema (DME) 

 Investigate the effects of relevant covariates which may explain variability in aflibercept PK 
parameters 

 Derive post hoc estimates from the final PopPK model to predict individual exposure metrics in 
nAMD and DME patients that also form a basis for pharmacokinetic/pharmacodynamic (PK/PD) 
analyses 

 

1.3 PopPK Model development 

Data 

The PopPK analysis included free and adjusted bound aflibercept concentration-time data from 13 clinical 
studies in patients with nAMD or DME receiving aflibercept as intravenous (IV) or intravitreal (IVT) 
injections, 2 studies in healthy male subjects receiving either subcutaneous (SC) or IV doses, and 1 study 
in patients with solid tumors or lymphoma receiving SC doses of aflibercept. The addition of the SC 
oncology study provided information at a lower dose range similar to those observed following IVT dosing. 
Pertinent details regarding the design and sampling schedules are summarized shown in Table 29.  
 
Concentration data which were below the limit of quantitation (BLQ) were included and flagged in the 
analysis dataset. There were 9785 (62.8%) of the 15571 free aflibercept concentrations, and 3070 (19.7%) 
of the 15583 adjusted bound concentrations that were BLQ. Due to the large percentage of post-dose BLQ 
records in the data, the M3 method was applied. 
 
Data can be classified as outliers using the population conditional weighted residuals (CWRES). Prior to 
covariate analysis, observations with |CWRES|>5 are considered potential outliers and are excluded from 
subsequent model development. However, a sensitivity analysis will be performed where the proposed final 
model will be re-run with these outliers re-included in the analysis.  
 
If the patient received a dose, and the dosing date or dosing time for subsequent doses are not recorded or 
missing, dosing date or time may be imputed based on planned dosing date and/or time per protocol. If 
sampling date or time is not recorded or is missing, it may be imputed using planned time per protocol 
relative to the dose. Relevant documents such as protocols, bioanalytical reports, and clinical study reports 
may be utilized to provide information for imputation of missing date/time of dose or PK sampling. 
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Table 29. Summary of Clinical Study Designs 
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Source: Applicant’s poppk report , Page 43-49 (link). 

Table 30. Summary of Baseline Demographic Covariates for Analysis   
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Source: Applicant’s poppk report , Page 15-18 (link). 

Base model  

The base model is a three-compartment PK model for free aflibercept, including a Michaelis-Menten type 
binding of free aflibercept to VEGF occurring from the central compartment of free aflibercept, and the 
addition of a tissue compartment with saturable elimination from the central compartment adequately 
described the nonlinear disposition process of aflibercept following IV and SC administration, shown in 

Figure 23. 
 

Figure 23. Structural Representation of a Population Pharmacokinetic Model 
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Source: Applicant’s poppk report , Page 18 (link). 

Reviewer’s comment: 
In the differential equation, there is a semi-mechanistical model ((VMK27*V2)*(1-A(7)/(KMK27 + 
A(7)))*A(2), in which VMKI27 is maximum binding rate of aflibercept to platelets; A(2) is the  free 
aflibercept plasma concentration (compartment 2); A(7) is adjusted bound aflibercept concentration 
(compartment 7, platelets); KMK27 is the concentration of free aflibercept at half of maximum binding 
capacity to platelets.1  Some of parameter definitions in the PopPK structure model (Figure 23) are different 
from those of parameter estimates for final PopPK model2.  Meanwhile, the compartment of SC was set to 
be 8 in the NONME dataset3, while the compartment of SC is 6 in the model structure (Figure 23). Although 
there are some inconsistencies in the PopPK report, it does not affect the performance or assessment of the 
final model. 
 
Inter-individual variability was modelled assuming a log-normal distribution for patient level random 
effects. The inter-individual variability was included on central volume distribution for free aflibercept (V2) 

 
1 Source: Applicant’s poppk report , Page 297 (link). 

2 Source: Applicant’s poppk report , Page 75 (link). 

3 Source: Applicant’s poppk report , Page 178 (CMT=8 for SC dosing)  (link). 
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and  adjusted bound aflibercept (V4) , the elimination rate constants of free aflibercept (K20) and adjusted 
bound aflibercept (K40), maximum binding rate of free aflibercept to VEGF (VMK24), inter-
compartmental clearance between the ocular compartment and the central compartment of free aflibercept 
(QE), the absorption rate constant for SC injection (K62) and the bioavailability of SC injections (F6). 
 
Intra-individual variability was tested as combined additive and proportional error model on the 
dependent variable for free and adjusted bound aflibercept.    
 
Model evaluation and selection were based on the point estimates of PK parameters, their respective 
relative standard errors and standard statistical criteria of goodness-of-fit such as a decrease in the minimum 
objective function value (OFV), successful model convergence, bootstrap, and diagnostic prediction-
corrected visual predictive check (PcVPC).  
 
Covariate analysis 
Covariate parameters include body size measurements (body weight, body mass index (BMI), lean body 
weight (LBW), and Fat mass (FM)) were assessed  as covariates for volume and clearance parameters. The 
other covariates displayed in Table 31 were then investigated and time-varying covariates, e.g., food status 
and formulation, were evaluated separately after the automated covariate search. 
 
Table 31. Covariate analysis: covariates that were assessed 

 
Source: Applicant’s poppk report , Page 424 (link). 

Software and estimation methods 
 
PK of aflibercept will be characterized by nonlinear mixed-effects modeling using NONMEM®  

 The first-order conditional estimation (FOCE) with 
INTERACTION method in NONMEM® was utilized. 
 
1.4 Final Model 

The parameter estimates for the final PopPK model are listed in Table 32. The prediction corrected VPC 
plot for the final covariate model with all data is shown in Figure 24 (Stratified by dose and study). 
 

 A 3-compartment model of the PK of aflibercept and its nonlinear binding to VEGF with an 
additional nonlinear clearance pathway was able to describe the observed free and adjusted bound 
aflibercept data after IVT administration in patients with nAMD and DME. 
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 The PopPK model identified age and the HD drug product effect (high dose [8 mg cohorts]vs. lower 

doses [≤ 4 mg cohorts]) as significant predictors of clearance of aflibercept from the ocular 

compartment (QE), body weight as a predictor of systemic volumes (V2 = V4, V3, V8) and rates 
of elimination (K20, K40), and albumin as a predictor of the rate of elimination for adjusted bound 
(K40). 

 

 Exposures of free aflibercept for participants in the lowest (38.1 – 64.5 kg) and highest (97.5 - 167 
kg) quintile of body weight were predicted to be 27-39% higher and 16-31% lower, respectively, 
than the participants in the reference group (73.5 – 83.5 kg). The body weight differences across 
renal insufficiency categories also accounted for exposure differences across those categories. 
There were no relevant differences found in the exposure metrics of aflibercept between age 
categories, albumin categories, hepatic function categories, Asian and non-Asian, or Japanese and 
non-Japanese participants. Differences in the body weight of Asians or Japanese accounted for the 
small differences in AUC and Cmax. After accounting for an age effect on QE, no significant 
difference in the PK was found between nAMD and DME populations. 

 

 The HD (8 mg) dose was estimated to have 34.3% slower QE and 1.52 times longer half-life from 
the ocular compartment than the lower dose groups. 

 
 
Table 32. Population Pharmacokinetic Parameter Estimates for Final Models  
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Source: Applicant’s poppk report , Page 20-21 (link). 
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Figure 24. Prediction-Corrected VPC Stratified by dose and study 
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Source: Applicant’s poppk report , Page 23-30 (link). 

1.5 simulation  

The effect of age, body weight, albumin concentration, renal function, hepatic function, racial group, 
Japanese origin, and population on aflibercept PK was evaluated in participants from studies PHOTON, 
PULSAR, and CANDELA. Post hoc estimates of PK parameters in participants of these 3 studies and the 
individual values of the aforementioned variables were used in model-based simulation to predict exposure 
metrics for 3 different IVT dosing regimens (2q8, HDq12, and HDq16).  
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The PopPK model identified age as a statistically significant covariate on ocular clearance. Regardless of 
the tested dose regimens, the post hoc geometric mean  of AUCtau, Cmax,week56-60, and Cmax,week8-
12 in the different categories of age were calculated and shown in Table 33, Table 34 and Table 35. The 
differences of geometric mean of AUCtau, Cmax,week56-60, and Cmax,week8-12 are less than 20%, 
which is not clinically meaningful.  

Table 33. Summary of Post Hoc Model-Predicted Exposure Metrics for the 2q8 Dosing Regimen, 
Stratified by Tertile of Age in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 111 (link). 
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Table 34. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq12 Dosing Regimen, 
Stratified by Tertile of Age in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 112 (link). 
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Table 35. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq16 Dosing Regimen, 
Stratified by Tertile of Age in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 113 (link). 

Body weight was a statistically significant predictor of systemic volume of distribution and rate of 
elimination for free and adjusted bound aflibercept and an increase in body weight was associated with a 
decrease in geometric mean of AUCtau, Cmax,week56-60 and Cmax,week8-12. In the lowest quintiles of 
body weight (38.1 to 64.5 kg), geometric means of AUCtau, Cmax,week56-60 and Cmax,week8-12 were 
predicted to be 27 to 39% higher for free aflibercept and 25 to 27% higher for adjusted bound aflibercept 
compared to those in the reference quintile of body weight (73.5 to 83.5 kg). In the highest quintile of body 
weight (97.5 to 167 kg), geometric means of AUCtau, Cmax,week56-60 and Cmax,week8-12 were 
predicted to be 16 to 31% lower for free aflibercept and 23 to 27% lower for adjusted bound aflibercept 
compared to those in the reference quintile of body weight, shown in Table 36, Table 37, and Table 38. 
Overall, this suggested that body weight at the lowest and highest quintiles exerts a modest influence on 
free and adjusted bound aflibercept exposures in plasma. 
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Table 36. Summary of Post Hoc Model-Predicted Exposure Metrics for the 2q8 Dosing Regimen, 
Stratified by Quintile of Weight in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 117 (link). 
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Table 37. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq12 Dosing Regimen, 
Stratified by Quintile of Weight in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 118 (link). 
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Table 38. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq16 Dosing Regimen, 
Stratified by Quintile of Weight in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 119 (link). 

The PopPK model identified serum albumin concentration as a statistically significant covariate. 
Comparisons of systemic exposure metrics by serum albumin concentration tertile suggest that the influence 
of this covariate on systemic exposure metrics of free and adjusted bound aflibercept resulted in only small 
numerical differences amongst the albumin tertiles, shown in Table 39, Table 40 and Table 41. Therefore, 
effect of albumin concentration on PK is not clinically meaningful.  
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Table 39. Summary of Post Hoc Model-Predicted Exposure Metrics for the 2q8 Dosing Regimen, 
Stratified by Serum Albumin Tertile in Participants from Studies PHOTON, PULSAR, and 
CANDELA 

 

Source: Applicant’s poppk report , Page 123 (link). 
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Table 40. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq12Dosing Regimen, 
Stratified by Serum Albumin Tertile in Participants from Studies PHOTON, PULSAR, and 
CANDELA 

 

Source: Applicant’s poppk report , Page 124 (link). 
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Table 41. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq16 Dosing Regimen, 
Stratified by Serum Albumin Tertile in Participants from Studies PHOTON, PULSAR, and 
CANDELA 

 

Source: Applicant’s poppk report , Page 125 (link). 

Participants with mild, moderate, or severe impairment were predicted to have elevated geometric mean for 
AUCtau for adjusted bound aflibercept and free aflibercept. The summary of the post hoc predicted 
exposure are listed in Table 42, Table 43 and Table 44. The differences of AUCtau between participants 
with normal renal function and participants with mild, moderate, or severe impairment in geometric mean 
of AUCtau for adjusted bound aflibercept and free aflibercept are less than 40%, which is not clinically 
meaningful in this study.  
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Table 42. Summary of Post Hoc Model-Predicted Exposure Metrics for the 2q8 Dosing Regimen, 
Stratified by Renal Function in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 131 (link). 
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Table 43. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq12 Dosing Regimen, 
Stratified by Renal Function in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 132 (link). 
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Table 44. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq16 Dosing Regimen, 
Stratified by Renal Function in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 133 (link). 

The geometric mean of AUCtau, Cmax,week56-60, and Cmax,week8-12 in the participants with mild 
hepatic impairment  for free and adjusted bound aflibercept is similar to those of participants with normal 
hepatic function, shown in Table 45, Table 46 and Table 47. This suggested that mild hepatic impairment 
had no influence on aflibercept exposure metrics. 
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Table 45. Summary of Post Hoc Model-Predicted Exposure Metrics for the 2q8 Dosing Regimen, 
Stratified by Hepatic Function in Participants from Studies PHOTON, PULSAR, and CANDELA 

 
Source: Applicant’s poppk report , Page 137 (link). 
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Table 46. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq12 Dosing Regimen, 
Stratified by Hepatic Function in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 138(link). 
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Table 47. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq16 Dosing Regimen, 
Stratified by Hepatic Function in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 139(link). 

The geometric mean of AUCtau in the different racial groups, and for Japanese versus non-Japanese 
participants were generally in the range of 25% difference for free and adjusted bound aflibercept, shown 
in Table 51, Table 52 and Table 53 . Participants identified as black have geometric mean exposure metrics 
of free aflibercept within -3% and +9% of those identified as white and up to 23% lower for adjusted bound 
aflibercept, shown in Table 48, Table 49 and Table 50. Therefore, there is no clinically significant difference 
in races.  
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Table 48. Summary of Post Hoc Model-Predicted Exposure Metrics for the 2q8 Dosing Regimen, 
Stratified by Racial Group in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 148(link). 
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Table 49. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq12 Dosing Regimen, 
Stratified by Racial Group in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 149(link). 
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Table 50. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq16 Dosing Regimen, 
Stratified by Racial Group in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 150(link). 

Table 51. Summary of Post Hoc Model-Predicted Exposure Metrics for the 2q8 Dosing Regimen, 
Stratified by Japanese Origin in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 151(link). 
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Table 52. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq12 Dosing Regimen, 
Stratified by Japanese Origin in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 151 (link). 

Table 53. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq16 Dosing Regimen, 
Stratified by Japanese Origin in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 152 (link). 

 

Differences of geometric mean  of AUCtau, Cmax,week56-60, and Cmax,week8-12 of free aflibercept 
between  DME and  nAMD are less 25%, while those of adjusted abound aflibercept are about 20% to 25%, 
shown in Table 54, Table 55 and Table 56. 
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Table 54. Summary of Post Hoc Model-Predicted Exposure Metrics for the 2q8 Dosing Regimen, 
Stratified by Disease Population in Participants from Studies PHOTON, PULSAR, and CANDELA 

  

Source: Applicant’s poppk report , Page 156 (link). 

Table 55. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq12 Dosing Regimen, 
Stratified by Disease Population in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 156 (link). 
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Table 56. Summary of Post Hoc Model-Predicted Exposure Metrics for the HDq16 Dosing Regimen, 
Stratified by Disease Population in Participants from Studies PHOTON, PULSAR, and CANDELA 

 

Source: Applicant’s poppk report , Page 157 (link). 

Reviewer’s comment: 
The PopPK model reasonably well described the aflibercept plasma concentration. Sponsor has conducted 
exploratory analyses and concluded the slower ocular clearance and longer duration of free aflibercept 
ocular exposure of HD aflibercept contribute to the drug effect of HD aflibercept (Figure 25). But as there 
is no observed ocular concentration of aflibercept to confirm the prediction, such interpretation should be 
treated with caution.  Moreover, in order to converge the final model, some of the model parameter 
estimates in the final model were fixed based on previous models. Although M3 methods was used, the 
percentage of BLQ data is still very high (>60%). Furthermore, although the final PopPK model was able 
to predict the adjusted bound concentrations in the 2 mg cohort in Study 1905 (nAMD patients) reasonably 
well, the model largely under predicted the adjusted bound concentrations of the 2 mg cohort in Study 
20968 (nAMD patients). 4 Therefore, cautious interpretation of the PopPK model, simulations based on the 
final PopPK model, and exposure-response analyses are needed given above limitations. 

Figure 25. Model-predicted amounts of aflibercept exposures after a single IVT injection, stratified 
by dosing regimen in combined participants with nAMD and DME 

 
4 Source: Applicant’s poppk report , Page 167 (link). 
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