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1. EXECUTIVE SUMMARY 
The applicant has developed the Port Delivery System (PDS) with ranibizumab implant for the treatment 
of adult patients with Neovascular (wet) Age-Related Macular Degeneration (nAMD). Ranibizumab is a 
recombinant humanized IgG1 kappa isotype monoclonal antibody fragment binding to and inhibiting the 
biologic activity of human vascular endothelial growth factor A (VEGF-A). Ranibizumab injection, 
Lucentis®, was initially approved on June 30, 2006 for nAMD in BLA125156.  
 
The proposed dosing regimen of PDS ranibizumab is 2 mg (0.02 mL of 100 mg/mL ranibizumab 
solution) continuously delivered via the the ocular PDS ranibizumab implant intravitreally (IVT) with 
refills every 24 weeks (approximately 6 months). 
 
Clinical evidence supporting the efficacy, safety, and favorable benefit-risk assessment of PDS is based 
on the pivotal Phase 3 clinical study GR40548. Data from a dose-ranging Phase 2 Study GX28228 and the 
long-term extension Study GR40549 provided supporting evidence. The clinical pharmacology 
evaluations of PDS are based on serum and aqueous humor PK data obtained in Studies GX28228, 
GR40548, and GR40549. 
  

1.1 Recommendations 
The Office of Clinical Pharmacology (OCP) has reviewed the relevant Clinical Pharmacology 
information provided by the Applicant in BLA 761197 for PDS ranibizumab and recommends 
approval of this BLA. The key review issues with specific clinical pharmacology recommendations 
and comments are summarized below. 
 

Review Issue Recommendations and Comments 
Pivotal or 
supportive 
evidence of 
effectiveness 

Pivotal study, GR40548, provides the evidence of effectiveness and safety of 
PDS ranibizumab. PDS ranibizumab 100 mg/mL Q24W achieved similar efficacy 
to monthly IVT ranibizumab 0.5 mg injections. Comparable systemic exposure 
and immunogenicity between the PDS ranibizumab 100 mg/mL Q24W and 
Q4W IVT injections of ranibizumab provide supporting evidence for efficacy 
and safety for PDS ranibizumab.  
Studies GX28228 and GR40549 provides supporting evidence. 
 General dosing 

instructions 
The proposed PDS ranibizumab dosing of 2 mg (0.02 mL of 100 mg/mL solution) 
continuously delivered via the permanent PDS ranibizumab implant with refills 
administered every 24 weeks (approximately 6 months) is acceptable. 

 Dosing in patient 
subgroups 
(intrinsic and 
extrinsic factors) 

No dosage adjustments in any patient subgroups (e.g., renal or hepatic 
impairment) are needed.  
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Labeling The proposed Clinical Pharmacology relevant information in Section 6.2 is 
acceptable with minor edits. Regarding the information proposed in Section 
12.3, the proposed information will be acceptable after agreement on several 
editis. The major edits are summarized as follows:  
 
1.  

 
.  

2. The PK information for the product label will primarily be derived from 
pivotal study, GX40548,  

. This issue was brought 
to the attention of the review team by the Clinical Pharmacology team during 
the time of Mid-Cycle Meeting for this BLA and the recommendation from the 
clinical team was 

 
.  

In addition, the clinical team stated that even higher concentrations of 
ranibizumab were possibly observed during product development of original 
BLA125156 (Lucentis) leading to much higher Cmax and no systemic safety 
concern was identified. Furthermore, it was stated that there appears to be 
no significantly different systemic safety concerns with the proposed PDS 
product in the development program compared to 0.5 mg IVT ranibizumab 
Q4W. 
 
Note that the  is also 
unlikely to have any meaningful impact on the pharmacometrics review 
conclusions as confirmed by the pharmacometrics reviewer in Section 4.2.3 of 
this review. 
 
Study GX40548 assesses the PK and immunogenicity for the final TBM product 
at the final dosing regimen of Q24W and is deemed to be sufficient to 
describe the PK of PDS ranibizumab.  
 
The PK results from GR40548 appear to be in alignment with the PK results for 
Q24W regimen from available PK results from Study GR40549.  
 
There may be other edits provided to the USPI that are not captured here but 
will be finalized as the labeling discussions are held internally and with the 
applicant regarding this BLA.  
 
 Bridge between 

the to-be- 
marketed and 
clinical trial 
formulations 

The to-be-marketed formulation was used in the pivotal clinical study. 

1.2 Post-Marketing Requirements and Commitments 
None. 
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2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT 
 

2.1 Pharmacology and Clinical Pharmacokinetics 
Ranibizumab is a recombinant humanized IgG1 kappa isotype monoclonal antibody fragment binding to 
and inhibiting the biologic activity of human vascular endothelial growth factor A (VEGF-A). 
 
The applicant has developed PDS ranibizumab ocular implant for the treatment of adult patients with 
nAMD. The clinical pharmacology evaluations of PDS are based on serum and aqueous humor PK data 
obtained in Studies GX28228, GR40548, and GR40549. The PK study results summary from Studies 
GX28228 and GR40549 can be seen in Appendix Section 4.3 of this review. The information on the 
systemic PK exposure to the TBM PDS ranibizumab 100 mg/mL is primarily informed by results from 
pivotal clinical study GR40548 for the reasons stated in Section 1.1 of this review:  
 
Pharmacokinetics 
Following administration of PDS ranibizumab 100 mg/mL, the ranibizumab mean (SD) maximum serum 
concentration was 0.48±0.17 ng/mL and median time to maximum serum concentration was 26.06 
Days.  
 
Refer to Section 3.2 for details on clinical pharmacology assessment.  

2.2 Dosing and Therapeutic Individualization 

2.2.1 General dosing 
The proposed dose of PDS ranibizumab is 2 mg (0.02 mL of 100 mg/mL solution) continuously delivered 
via the permanent PDS ranibizumab implant with refills administered every 24 weeks (approximately 6 
months). This dosing regimen was evaluated in the pivotal clinical trial (Study GR40548) in patients with 
nAMD.  

2.2.2 Therapeutic individualization 
No dose adjustment is necessary for any specific populations.  

2.3 Outstanding Issues 
None. 

2.4 Summary of Labeling Recommendations 
Labeling recommendations are summarized in Section 1.1 of the review. 

3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW 

3.1 Overview of the Product and Regulatory Background  
The PDS with ranibizumab is an intraocular drug delivery system that consists of an ocular implant, a 
customized formulation of ranibizumab (100 mg/mL), and 4 ancillary devices used to fill, insert, refill-
exchange, and explant the implant. PDS is designed to continuously release the customized formulation 
of ranibizumab into the eye over time. The PDS implant can be refilled via a refill-exchange procedure, 
during which the contents of the implant are exchanged with fresh ranibizumab after extended 

Reference ID: 4862037



7 
 

intervals.  The proposed PDS ranibizumab dosing in this BLA is 2 mg (0.02 mL of 100 mg/mL solution) 
continuously delivered via the permanent PDS ranibizumab implant with refills administered every 24 
weeks (approximately 6 months).  Ranibizumab injection, Lucentis®, was initially approved on June 30, 
2006 for nAMD in BLA125156. 

3.2 General Pharmacology and Pharmacokinetic Characteristics 
 
Ranibizumab is a recombinant humanized IgG1 kappa isotype monoclonal antibody fragment binding to 
and inhibiting the biologic activity of human vascular endothelial growth factor A (VEGF-A). 
 
The relevant systemic PK and immunogenicity findings for PDS ranibizumab are summarized below: 
 
Absorption/Distribution:  
The PK parameters from Study GR40548 are summarized in Table 1. The PK relevant aspects of the 
study design are discussed in Appendix Section 4.4 of this review. Following administration of PDS 
ranibizumab 100 mg/mL, the ranibizumab mean±SD maximum serum concentration was 0.48±0.17 
ng/mL and median time to maximum serum concentration was 26.06 Days.  
 
Table 1. Serum Ranibizumab PK Parameters for Patients in the PDS 100 mg/mL arm from Selected 
Sites with Additional PK Sampling in the PK-Evaluable Population, Study GR40548 

 
Source: Table 4 from Module 2.7.2 of BLA 761197  
 
The ranibizumab PK in aqueous humor are generally consistent with the PK in serum. In both the PDS 
100 mg/mL arm and IVT arm, the aqueous humor and serum PK are consistent with flip-flop kinetics, 
with serum ranibizumab concentrations approximately 3000-9000 fold lower than aqueous humor 
concentrations (Table 2).   
 
 
 
 

Reference ID: 4862037



8 
 

Table 2. Summary of Ranibizumab Concentrations by Matrix and Treatment, Study GR40548 

 
 Source: Table 5 from Module 2.7.2 of BLA 761197 
 
Elimination:  
 
Metabolism: Ranibizumab is a monoclonal antibody fragment and antibodies are cleared principally by 
catabolism. 

Vitreal and serum pharmacokinetics following treatment with PDS ranibizumab exhibit rate-limited 
elimination, driven by the release of ranibizumab from the PDS ranibinumab implant. 

Excretion: The serum half-life of ranibizmab from PDS ranibizumab should be interpreted with caution 
due to the estimation of half-life from a limited number of patients (n = 5). 
 
Immunogenicity: 
 
Overall, the incidence of treatment-emergent anti-drug antibody (ADA) and neutralizing antibody 
(NAb) to ranibizumab administered via the PDS in Studies GX28228 and GR40548 were low, and in a 
similar range as previously observed (2.0-9.4%) for IVT ranibizumab clinical studies. The details of the 
immunogenicity results from Study GR40548 can be seen in Appendix Section 4.5 of the review. 
Exploratory analyses in Study GR40548 indicated that the occurrence of ADAs (including NAbs) to 
ranibizumab did not appear to result in any clinically meaningful consequences with respect to PK, 
efficacy or safety. However, due to the low incidence of ADAs observed to date, the results do not 
provide definitive conclusions. See Section 3.3.4 for additional details. In consideration of these 
findings and the comparable AE profiles between ADA-positive and ADA-negative patients, no clear 
impact to treatment efficacy or safety was observed in ADA-positive patients. In conclusion, 
ranibizumab immunogenicity has been assessed following two routes of ocular administration: IVT 
injection and via the PDS. No clinically meaningful difference in the immunogenicity risk between 
these two routes of administration has been observed. 
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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 efficacy and safety of the proposed PDS ranibizumab dosing regimen in patients with nAMD was 
evaluated primarily in pivotal study GR40548 and and supportive evidence is derived from Studies 
GX28228 and GR40549. Comparable systemic exposure and immunogenicity between the PDS 
ranibizumab 100 mg/mL Q24W and Q4W IVT injections of ranibizumab provide supporting evidence 
for efficacy and safety for PDS ranibizumab. For additional information, see Sections 3.3.2, 3.3.3, and 
3.3.4 of this review.  
See clinical review for additional details regarding evidence of effectiveness and safety for the 
proposed product.  

 
Since PDS ranibizumab is administered via IVT route and the site of action is eye, the systematic 
exposure is not expected to affect treatment effect by mechanism. Therefore, the exposure-efficacy 
relationship was not evaluated.  

3.3.2 Is the proposed dosing regimen appropriate for the general patient population for which the 
indication is being sought? 
Yes, the proposed dosing regimen is appropriate for the patient population for which the indication is 
being sought. The recommended dosing regimen is a PDS initial implant fill with 0.02 mL of 
ranibizumab 100 mg/mL, followed by subsequent refill-exchanges with 0.02 mL of 100 mg/mL Q24W.  
The recommended dosing regimen is supported by the following: 
 
Based on the clinical safety and efficacy data from the dose-ranging study GX28228, it appears that 
ranibizumab concentrations of 10 and 40 mg/mL in the PDS with pro re nata (PRN) refill-exchanges 
were observed to be less effective than 100 mg/mL ranibizmab. In Study GX28228, at Month 6, 62%, 
70%, and 80% of patients did not require a refill per protocol-defined criteria for the PDS 10 mg/mL, 40 
mg/mL, and 100 mg/mL arms, respectively. The mean BCVA changes from baseline at Month 9, based 
on observed data were +3.3 letters in the IVT arm and -3.1, +0.2, and +4.8 letters in the PDS 10 mg/mL, 
40 mg/mL, and 100 mg/mL arms, respectively, which support a dose response. The mean BCVA change 
in the PDS 100 mg/mL was similar to that in IVT arm after Month 4, with a mean difference at Month 9 
of +1.6 letters (95% CI: -1.8, +4.9). For additional details on efficacy aspects with the proposed dosing 
regimen, see Clinical review. Considering above observation in dose ranging study, dose of 0.02 mL of 
100 mg/ml PDS ranibizumab was selected for pivotal Phase 3 study GR40548. An overview of clinical 
studies is presented in Table 3. 
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Table 3. Overview of Clinical Studies  

 
Source: Table 1 of Module 2.7.2 from BLA 761197  
 
PK data (Figure 1) from the pivotal study GR40548 and population-PK analysis (Table 9 and Figure 5 of 
in Appendix Section 4.2) of this review demonstrated that ranibizumab ocular and systemic 
concentrations following treatment with PDS 100 mg/mL Q24W were within the range (Cmax - Cmin) 
of concentrations experienced with monthly IVT ranibizumab 0.5 mg injections. In the PK-Evaluable 
Population in the IVT arm, the geometric mean serum ranibizumab concentration was 1840 pg/mL 
from sampling near Cmax (1 – 5 days after injection) and ranged from 28.8 – 58.9 pg/mL at 4 weeks 
(Cmin) after IVT injection across the timepoints evaluated through Week 72. In the PK-Evaluable 
Population for the patients from selected study sites with additional PK sampling in the PDS 100 
mg/mL arm, the observed geometric mean Cmax and Cmin were 450 pg/mL and 300 pg/mL, 
respectively. The serum ranibizumab concentration-time profile in the PDS 100 mg/mL arm was 
consistent across implantation and subsequent refill-exchanges; 4 weeks post refill-exchange ranged 
from 479-558 pg/mL at Weeks 28 and 52, and 24 weeks post-refill-exchange ranged from 210-250 
pg/mL at Weeks 48 and 72.  
 

Reference ID: 4862037

  
             

                

                    
                  

   
  

    
       

      
            

        

 

           
           

             
          

 

                

                

               
            

      
     

  
             

                  

             

           
      

        

 
  

    
   

 

                
                         

      

                     
                     

 

         

        

                       
    



11 
 

Figure 1. Plot of Log-Scale Median Serum Ranibizumab Concentrations from Most Recent Dose Time 
by Treatment for PK-Evaluable Population, Study GR40548 

 
   ITV = IVT  
Source: Adapted from Figure 4 of Module 2.7.2 from BLA 761197 
 
Since PDS ranibizumab is administered via IVT route and the site of action is eye, the systematic 
exposure is not expected to affect treatment effect by mechanism. Therefore, the exposure-efficacy 
relationship was not evaluated.  

3.3.3 Is an alternative dosing regimen and/or management strategy required for subpopulations 
based on intrinsic factors? 
An alternate dosing regimen is not needed for any of the subpopulations. For the proposed drug 
product, the intended site of drug delivery and action is the eye; therefore, the extent of systemic 
exposure based on differences among subpopulations is not likely to influence the proposed drug 
product’s efficacy.  The Applicant assessed the impact of renal impairment on the PK of ranibizumab 
upon administration of PDS ranibizumab. As the drug’s site of action is eye and the majority of patients 
(75%) tested in the clinical trials have renal impairment, the increase in systemic exposure in patients 
with renal impairment is not considered clinically significant. Thus, no dose adjustment is needed in 
patients with renal impairment. 
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3.3.4 What is the impact of immunogenicity on exposure, safety and efficacy of PDS ranibizumab? 
Assessment 
In Study GR40548, ADAs and NAbs were assessed at randomization (pre-dose), Month 1 (Week 4), 
Month 6 (Week 24), Month 9 (Week 36), final study visit (Week 96), and/or at early study termination 
visit.  
 
Incidence 
In Study GR40548, the baseline prevalence of anti-ranibizumab ADAs was 5 of 243 patients (2.1%) in 
the PDS 100 mg/mL arm and in 8 of 162 patients (4.9%) in the IVT arm. The overall incidence of 
treatment-emergent anti-ranibizumab ADA was 29 of 247 patients (11.7%) in the PDS 100 mg/mL arm 
and in 10 of 165 patients (6.1%) in the IVT arm. The overall baseline prevalence of NAb to ranibizumab 
was low with 1 of 243 (0.4%), and 2 of 162 (1.2%) baseline-evaluable patients in the PDS 100 mg/mL 
arm and IVT arm, respectively. Incidence of treatment-emergent NAb to ranibizumab was also low 
with 13 of 247 patients (5.3%) and 4 of 165 patients (2.4%) testing positive in the PDS 100 mg/mL arm 
and IVT arm, respectively. For additional details on immunogenicity results for PDS ranibzumab 
compared to IVT ranibizumab, see Appendix Section 4.5 of the review. 
 
Impact of ADA on PK 
ADA impact on ranibizumab serum concentrations was evaluated in the PK population based on 
serum ranibizumab concentrations at Week 24 (representing a trough sample in both PDS and IVT 
arms). No apparent impact of ADA status on serum PK was observed in either treatment arm as seen 
in  Figure 2.  
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Figure 2. Plot of Serum Ranibizumab Concentrations at Week 24 by Treatment and ADA Status  

 

 
 

 
 
Source: Figure 2 of Integrated Summary of Immunogenicity Report from BLA 761197 
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Impact of ADA on Efficacy 
 
Given the low number of patients with a positive ADA or NAb response to ranibizumab in Study 
GR40548, it is not possible to make definite conclusions on the impact of ADAs or NAbs on efficacy; 
however, there did not appear to be a meaningful difference in change from baseline in BCVA in the 
study eye at Week 40, between ADA-positive and ADA-negative, or between NAb-positive patients 
and NAb-negative patients (Table 4).  
 
Table 4. Summary of Change from baseline in BCVA at Week 40 by ADA and NaB Status  

 

 
 
Source: Table 8 of Integrated Summary of Immunogenicity Report from BLA 761197 
 
Impact of ADA on Safety 
 
There were no major differences in the ocular or non-ocular adverse event (AE) profiles between 
ADA-positive patients in PDS 100 mg/mL arm and ADA-positive patients in IVT arm. As 
immunogenicity to IVT administered recombinant therapeutics may result in development of 
intraocular inflammation, summaries of intraocular inflammation by ADA and NAb status were 
performed and can be seen in Table 5. Overall, the safety profile related to ranibizumab observed in 
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Study GR40548 is consistent with known experience with IVT administration of ranibizumab in 
previous clinical trials.  In consideration of this and the comparable AE profiles between ADA-positive 
and ADA-negative patients in Study GR40548, no clear impact to safety was observed in patients with 
ADA positivity.  
 
Table 5. Summary of Intraocular Inflammation in Study Eye by ADA and NAb Status  

 
Source: Table 9 of Integrated Summary of Immunogenicity Report from BLA 761197 
 

3.3.5  Are there clinically relevant food-drug or drug-drug interactions and what is the appropriate 
management strategy? 

The drug product is given via IVT route; therefore, the issue of a food-drug interaction is 
not relevant. 

 
No drug interaction studies were conducted in vitro or in vivo. However, drug-drug interactions 
are not expected based on CYP450, other metabolizing enzymes, or transporters, since 
ranibizumab metabolism does not utilize these pathways. 
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Uncertainty and variability (RSE, 
IIV, bootstrap, shrinkage) 

The magnitude of the IIV was mild for CL 
(25.6% CV). The shrinkage for IIV of CL is 
also small (13.3%) (Table 8).  

Yes 

BLQ for parameter accuracy 532 out of 4069 PK samples below LLOQ 
were excluded.  

PK samples below 
LLOQ excluded from 
the popPK analysis 
accounts for about 
10% of total 
observations.  

GOF, VPC No signs of model misspecification were 
identified in the goodness-of-fit plots ( 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 4). Prediction-corrected visual 
predictive check showed that the final 
model adequately described the 
observed PK profile of ranibizumab 
across different PDS dosing regimens 
and IVT injection (Figure 5). 

  

Significant covariates and clinical 
relevance 

Creatinine clearance is a significant 
covariate on clearance. Patients with 
renal impairment have lower clearance 
and higher exposure compared to 
patients with normal renal function 
(Figure 6). No clinically significant 
differences in the pharmacokinetics of 
ranibizumab were observed based on 
age 

As drug’s site of 
action is eye and the 
majority of patients 
(75%) tested in the 
clinical trial have 
renal impairment, 
the increase in 
systemic exposure in 
patients with renal 
impairment is not 
considered clinically 
significant. Thus, no 
dose adjustment is 
needed in patients 
with renal 
impairment.  
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Figure 3.  Predicted vitreous ranibizumab concentration versus time 
of SUSVIMO and monthly 0.5 mg intravitreal ranibizumab injection. 

 

Source:  

Table 7. Summary of Baseline Characteristics and Laboratory Values in the Dataset. 

 

Source: Table 3 in Applicant’s population PK report 
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Table 8. Parameter Estimates of the Base and Final PopPK Model 

 

Source: Table S.1 in Applicant’s population PK report 

Figure 4: Goodness of Fit Plots of the Final Model 

 

Source: Reviewer’s Analysis based on dataset “poppk-06feb2020-qp-2020-02-28.csv” 
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Figure 5. Visual Predictive Checks of Ranibizumab Concentration-Time Data Stratified by Dosing 
Regimens. 

 

Source: Reviewer’s Analysis based on dataset “poppk-06feb2020-qp-2020-02-28.csv” 
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Figure 6. Distribution of Clearance across Patients with Different Renal Function. 

 

Source: Reviewer’s Analysis based on dataset “poppk-06feb2020-qp-2020-02-28.csv” 

 

Table 9. Predicted Serum Exposure for PDS 100 mg/mL and ITV 0.5 mg. 

 
Source: Table 14 in Applicant’s population PK report 
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4.3 Summary of Serum Ranibizumab Concentrations (pg/mL) following PDS 
ranibizumab and IVT Ranbizumab from Studies GX28228 and GR40549 
 

Table 10. Pharmacokinetic Parameters [Geometric Mean (CV%)] in PK Population with Exclusions, 
Study GX28228 

 

Source: Table 2 from Module 2.7.2 from BLA 761197 

Table 11. Summary of Serum Ranibizumab Concentrations (pg/mL) by Cohort for Subjects in the PK-
Evaluable Population, Study GR40549  

 

Source: Table 6 from Module 2.7.2 from BLA 761197 
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Table 12. Summary of Ranibizumab Concentrations by Matrix, Study GR40549 

 

Source: Table 7 from Module 2.7.2 from BLA 761197 

4.4 Summary of PK relevant Study Design Aspects for GR40548  
Study GR40548 studied the final TBM product at the proposed dosing regimen of 2 mg (0.02 mL of 100 
mg/mL solution) administered every 24 weeks (approximately 6 months). Study GR40548 is a Phase 3 
multicenter, randomized, visual assessor-masked, active-comparator study designed to evaluate the 
efficacy, safety, and PK of PDS 100 mg/mL Q24W compared with IVT ranibizumab 0.5 mg injections 
Q4W in patients with nAMD. A total of 418 patients were enrolled and 415 patients were treated. 
Patients were randomized in a 3:2 ratio such that 248 patients received the PDS implant filled with 100 
mg/mL ranibizumab Q24W (PDS 100 mg/mL arm) and 167 patients received monthly IVT injections of 
0.5 mg (10 mg/mL) ranibizumab Q4W (IVT arm).  Limited PK samples were taken from patients in the 
IVT arm because the serum PK of ranibizumab following IVT administration has been well characterized 
previously. Serum PK samples were collected at pre-dose before IVT injection from all patients in the 
IVT arm at all sites at the randomization visit and at Weeks 4, 24, 36, and 96. At selected sites, 
additional PK samples were collected from patients in the PDS 100 mg/mL arm on Days 2 and 7 and 
Weeks 12, 48, and 72. In addition, at selected sites, a serum PK sample was collected in patients in the 
IVT arm 1 to 5 days after an IVT ranibizumab 0.5 mg injection in order to collect a sample near Cmax. 
Aqueous humor PK samples were collected along with serum PK samples from patients who consented 
to this optional sampling in both treatment arms on Weeks 24, 28, 48, 52, 72, 76 and 96. In addition, 
mandatory aqueous humor samples were collected at the time of meeting supplemental treatment 
criteria and the subsequent study visit or at an early study termination visit or explant visit.  

4.5 Summary of Immunogenicity Results from Study GR40548 
The overall mean time of study was 80.0 weeks in the PDS 100 mg/mL arm and 78.5 weeks in the IVT 
arm through the clinical cut-off date (CCOD) (11 September 2020 CCOD). Based on this CCOD, incidence 
of treatment emergent ADA to ranibizumab was 29 of 247 patients (11.7%) and 10 of 165 patients 
(6.1%) in the PDS 100 mg/mL arm and intravitreal ranibizumab 0.5 mg arm, respectively (Table 13). A 
summary of the treatment-induced ADAs to ranibizumab is provided in Table 14.  
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Table 13. Baseline Prevalence and Incidence of Treatment Emergent Anti-Drug Antibodies  

 

Source: Table 5 of Integrated Summary of Immunogenicity Report from BLA 761197 
 

Table 14. Treatment-Induced Anti-Drug Antibodies in Ranibizumab Intravitreal and Port Delivery 
System Treatment Arms  

 

Source: Table 6 of Integrated Summary of Immunogenicity Report from BLA 761197 
 

The baseline prevalence and incidence of treatment-emergent NAbs to ranibizumab are provided in 
Table 15.  
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Table 15. Baseline Prevalence and Incidence of Treatment Emergent Neutralizing Antibodies (NAb)   

 

 

Source: Table 7 of Integrated Summary of Immunogenicity Report from BLA 761197 
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