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1. Summary

Age-related macular degeneration (AMD) is a chronic eye disease characterized by progressive 
degeneration in the central retina (macula) and is a leading cause of severe vision loss 
worldwide.  Ten to 13% of individuals over age 65 in North America, Europe and Australia are 
affected.  Genetic, environmental, and health factors are strongly associated with development of 
AMD.  AMD is classified into two different forms: the non-neovascular or atrophic (dry) form 
and the neovascular or exudative (wet) form.  

Neovascular age-related macular degeneration (nAMD) is characterized by the new growth of 
abnormal blood vessels (neovascularization) emanating from the subjacent choroid in the 
subretinal pigment epithelium (RPE) space and the subretinal space.  These growths are termed 
choroidal neovascular membranes (CNV or CNVM).  These newly formed vessels have an 
increased likelihood to leak blood and serum causing separation of Bruch’s membrane, RPE and 
retina from each other and resulting in the accumulation of sub-RPE, sub-retinal or intra-retinal 
fluid. Fluid accumulation (macular edema) leads to a generalized thickening of the retina and/or 
the formation of cystic spaces. These pathological manifestations of the retina cause the 
photoreceptors to become misaligned and eventually degenerative changes occur with cell loss 
and eventual fibrosis and scar tissue formation. This damage to the retina can result in 
progressive metamorphopsia, and scotomas. Without treatment, most affected eyes will have 
poor central vision (20/200) within 12 months. Although the neovascular form of the disease is 
only present in about 10% of all AMD cases, it has accounted for approximately 90% of the 
severe vision loss from AMD prior to the introduction of anti-vascular endothelial growth factor 
(VEGF) treatments.

Brolucizumab (RTH258) is a humanized single-chain Fv antibody fragment (scFv) inhibitor of 
VEGF-A with a molecular weight of approximately 26 kDa which inhibits binding of VEGF to 
the VEGFR1 and VEGFR2 receptors.  

The clinical studies contained in this submission support the use of BEOVU (brolicizumab-dbll) 
Injection for the treatment of neovascular (wet) age-related macular degeneration.   BLA 761125 
BEOVU (brolicizumab-dbll) Injection will be  approved with the revised labeling identified in 
this review.  
.
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2. Benefit-Risk Assessment

Benefit-Risk Assessment Framework

Benefit-Risk Integrated Assessment

The adequate and well controlled studies contained in this submission establish the efficacy of BEOVU (brolucizumab-dbll) injection, 6 mg/ 0.05 mL for the 
treatment of neovascular (wet) age-related macular degeneration (AMD) when the product is administered intravitreally every 4 weeks (approximately 
every 28 days) for the first three doses, and then administered at intervals of every 8 weeks or 12 weeks.
 
Studies RTH258-C001 and RTH258-C002 demonstrated that brolucizumab (6 mg/ 0.05 mL) is not inferior to aflibercept with respect to the change in 
best-corrected visual acuity (BCVA) from baseline to Week 48.  The most common ocular adverse events after treatment with brolucizumab were reduced 
visual acuity, cataracts, conjunctival hemorrhage, uveitis, and vitreous floaters.  These events occurred at rates which are similar to other anti-VEFG 
intravitreal treatments. 

There is a favorable benefit-risk ratio of brolucizumab 6mg/ 0.05 mL in the treatment of neovascular (wet) age-related macular degeneration (AMD).  

Reference ID: 4502966



Office Director, Deputy Division Director, 
and Cross-Discipline Team Leader Review
BLA 761094 BEOVU (brolucizumab-dbll) Injection

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

4

Benefit-Risk Dimensions

Dimension Evidence and Uncertainties Conclusions and Reasons 

Analysis of 
Condition

• Age-related macular degeneration (AMD) is a chronic eye disease 
characterized by progressive degeneration in the central retina (macula) and 
is a leading cause of severe vision loss worldwide.  

• The neovascular form of AMD makes up about 10% of all AMD cases, but 
accounted for approximately 90% of the severe vision loss from AMD prior to 
the introduction of anti-vascular endothelial growth factor (VEGF) 
treatments.

• The natural history of untreated wet AMD is that most eyes will develop poor 
central vision (≤20/200) within 12 months.

The goal of treatment of wet AMD is the 
preservation of the central retina (macula) and the 
preservation of central visual acuity.

Current 
Treatment 

Options

• Lucentis and Eylea have been shown to be safe and effective and are 
approved for the treatment of wet AMD.  The intravitreal use of Avastin is 
supported by adequate and well controlled studies, but a BLA for its 
intravitreal use has never been submitted.

BEOVU was noninferior to Eylea in the treatment 
of wet AMD.  Eylea has been shown to be 
non-inferior to Lucentis.   BEOVU will provide 
practitioners with an additional treatment option.

Benefit

• Studies RTH258-C001 and RTH258-C002 demonstrated that brolucizumab 
was not inferior to aflibercept with respect to the change in best-corrected 
visual acuity (BCVA) from baseline to Week 48 in patients with wet AMD.  

Adequate and well controlled studies support the 
efficacy.  Use of the product led to a 6-7 letter 
improvement in visual acuity.

Risk and Risk 
Management 

• BEOVU in studies RTH258-C001 and RTH258-C002 demonstrated a safety 
profile which was similar to Eylea through 96 weeks of treatment.  The rate 
of reported intraocular inflammation was higher in the brolucizumab groups 
compared to Eylea.  This intraocular inflammation is known to occur with 
anti-VEGF products and responded well to corticosteroids without 
permanent sequalae. 

• The long-term safety beyond 96 weeks has not been established.

Although there was a higher rate of intraocular 
inflammation than the control, the benefits of 
AMD treatment outweigh the risks of a treatable 
ocular inflammation.  Routine monitoring and 
reporting of all adverse events are expected to be 
adequate to monitor for potential new adverse 
reactions.
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3. Background
Lucentis (ranibizumab injection) was approved for the treatment of neovascular AMD in 2006.
Eylea (aflibercept) was approved for the treatment of neovascular AMD in 2011. Avastin 
(bevacizumab) is prescribed off-label for the indication.  

Brolucizumab has not been approved for marketing in any other countries.

• End-of-Phase 2 (Type B) meeting was held May 8, 2013
• Type C meeting was held September 1, 2015
• Type C meeting was held September 20, 2017
• Pre-BLA (Type C) meeting was held May 17, 2018
• Pre-BLA (Type B) meeting was held August 27, 2018

4. Product Quality  

From the Office of Biotechnology Products (OBP) Executive Summary dated 7/31/2019 and the 
OBP CMC review dated 7/20/2019:  

The data submitted in this Biologics License Application (BLA) (STN 761125) support the 
conclusion that the manufacture of BEOVU (brolucizumab-dbll) Injection is well controlled and 
leads to a product that is pure and potent. The product is free from endogenous and adventitious 
agents and meets the standards recommended by the FDA. The conditions used in the 
commercial manufacturing process have been adequately validated, and the product has been 
consistently manufactured from multiple production runs. It is recommended that BEOVU 
(brolucizumab-dbll) Injection be approved for human use under the conditions specified in the 
package insert.

DRUG SUBSTANCE
Brolucizumab is a humanized monoclonal scFv antibody fragment that inhibits hVEGF-A by 
binding to the receptor binding site on VEGF-A. This prevents the interaction of VEGF-A with 
VEGFR 1 and 2 on the endothelial cell surface. Brolucizumab is not glycosylated and does not 
contain the Fc region of immunoglobulins. The biological activity of brolucizumab is determined 
by measuring the ability of brolucizumab to reduce the proliferation of HUVEC after 
sequestration of VEGF-A. The VEGF family consists of five related glycoproteins, VEGF-A, -B, 
-C, -D, and PIGF. VEGF-A has eight exons and creates isoforms of differing lengths (VEGF121, 
VEGF145, VEGF148, VEGF162, VEGF165, VEGF183, VEGF189, and VEGF206). The 
isoforms are present as a result of alternative splicing and proteolytic cleavage. Brolucizumab is 
a fusion protein and consists of a light chain variable region (VL) fragment and a heavy chain 
variable region fragment (VH), which belong to the human kappa and VH3 subtypes 
respectively. The chains are connected via a flexible glycine/serine linker containing 21 amino 
acids. 
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The molecular weight of brolucizumab is 26,313 daltons. Due to the expression of brolucizumab 
in E. coli , there is an extra N-terminal methionine residue on the light chain compared to the 
consensus human immunoglobulin light chain. Brolucizumab has two disulfide bridges (Cys24-
Cys89 and Cys154- Cys228).

DRUG PRODUCT
The drug product is a sterile, single-use, preservative-free, colorless to slightly brownish
yellow solution for injection.

Source:  Module 3.2.P.1 

Specification(s), Batch Analyses, and Justification of Specification
The following table prepared by the assessor summarizes the proposed and final specification for 
DP release and stability testing, the batch analysis results for lots across stages of all three stages 
of DP formulation development and a summary of the justification for the specification.
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Drug Product Container Closure
Brolucizumab 6 mg/0.05 mL Solution for injection will be packaged in a 2 mL glass vial
closed with a gray,  rubber stopper.
The rubber stopper is sealed with an aluminum cap with a flip-off component of

 The cap does not come into contact with the drug product. The intended 
commercial presentation will be a vial kit which will include one vial of brolucizumab 6 mg/0.05 
mL Solution for injection co-packaged with a filter needle 
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Source:  Module 3.2.P.7 

The filter needle that is co-packaged with the vial is used to withdraw the drug product from
the vial into a syringe. The filter needle is then replaced on the syringe by an injection needle
(no filter) and then any air bubbles are expelled prior to administration. The syringe and
injection needle are not included. The vial and filter needle are packed in a cardboard box.

Source:  Module 3.2.P.7 
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Stability
The proposed shelf-life for brolucizumab DP is 18 months at a storage condition of 2-8˚C in the 
designated CCS.  OBP agrees with the applicant’s proposal for a shelf-life of 18
months based on the currently available data from the real time real condition representative lots.

To support the storage conditions for brolucizumab DP, the applicant provided the results of two 
stability studies using long term (2-8˚C), accelerated (25±2˚C/60±5% relative humidity) and 
stressed (30±2˚C/75±5% relative humidity) storage conditions:

- Registration stability study conducted on three lots produced with the commercial process
except for a difference in scale (i.e, ) at the Novartis Pharma Stein site (lots 2019250,
2020588 and 2020589) out to 18 months at the long-term and 6 months at the accelerated and 
stressed conditions. The registration study also included the following studies:

o 12 months of upper tolerance limit data after shaking (150 rpm) for 14 days at
accelerated conditions or 7 days at long term conditions for lot 2020589.
o 12 months of lower tolerance limit data after 2 freeze/thaw (f/t) cycles each consisting
of 6 days at -20˚C and 1 day at 25˚C/60%RH, 7 days shaking (150 rpm) at long term
conditions inverted and a stability study at long term conditions for lot 2020588.
o Photostability study (24,000 lux hours, 1.2 million lux hours through primary and
secondary packaging) for lot 2019250.

- Confirmatory stability study started on the three PV lots (S0004, S0005 and S0006) out to 
the available 6 months for the long-term, accelerated conditions and stressed condition.

The stability studies tested the same methods provided in the DP specification  The applicant 
also provided a statistical assessment of the long-term trending of DS attributes to calculate a full 
shelf-life based on the available data from the registration study. All tested attributes
are projected to be stable to  in the chosen long-term storage condition.

Inspectional Activities
The pre-licensure inspection of the DS manufacturing facility at  

 was conducted from  by Zhong Li (OPQ/DIA), 
William Hallett (OPQ/OBP) and Brian Roelofs (OPQ/OBP). The inspection covered the 
manufacture of DS  Form FDA 483 was issued with seven 
observations:

1) Deficient laboratory records in that they do not include a complete record of all data
obtained during testing, specifically with regards to audit trail generation and storage of
testing data.

2) Failure to establish adequate procedural controls to protect the electronic data acquisition 
systems.

3) Failure to establish adequate QC laboratory procedures with regards to out of 
specification retesting and repeat testing.

4) Failure to provide adequate assurance that the cleaning procedures are effective to 
prevent cross-contamination for shared product-contact process equipment.

5) Control of laboratory samples in an unsecured back-up freezer.
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6) Qualification of the process gas distribution systems
7)  Document control of the forms that are used for GMP activities.

Novartis responded to the Form 483 on June 11th, 2019. It was recommended that the inspection 
be classified as voluntary action indicated.

The pre-license inspection on the DP manufacturing facility at Novartis Pharma Stein AG
(Shaffhauserstrasse, Stein, Switzerland 4332, FEI# 3002653483) was waived.

Drug Substance Manufacturing Facilities 

Source:  BLA 761125 CMC OBP final review pg. 11
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Drug Product Manufacturing Facilities 

Source:  BLA 761125 CMC OBP final review pg. 163

CMC Post-Marketing Commitments 

1. Complete method development and implement a method  
 for a drug substance in-process control.

Final Report Submission: 31-Dec-2019 (method development completed)
30-Apr-2020 (evidence of implementation of testing)
First annual report (  test results)

2. Complete an accelerated leachables study using the final container closure system with both
brolucizumab drug product and the most appropriate representative buffer.

Final Report Submission: 30-September-2020

3. Qualify the drug substance in-process and release samples for the bioburden test and drug
substance in-process samples for the endotoxin test using samples from three drug substance 
batches manufactured using the commercial process at 
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Final Report Submission: 31-Jan-2020

4. Develop an endotoxin detection method adequate to detect endotoxin from the drug
product release samples.

Final Report Submission: 31-Dec-2019
Test Method Implementation: 30-Apr-2020

5. Nonclinical Pharmacology/Toxicology
From the original Nonclinical Pharmacology/Toxicology Review dated 8/14/2019:

Clinical trials to support the AMD indication were conducted under IND 112023.

The in vitro primary pharmacodynamic (PD) studies to demonstrate this anti-VEGF mechanism 
of action are robust, and generally consistent. Based on comparison of the in vitro results to the 
clinical pharmacokinetic (Clinical Pharmacology) results, P/T predicts that brolucizumab will 
exhibit systemic activity in animals and patients following intravitreal (ivt) dosing. In vivo PD 
studies in the rat and mouse demonstrated proof-of-concept for ivt brolucizumab to treat the 
retinal vasculature.

Four nonclinical PK studies were conducted with brolucizumab.
• Following a single intravenous (iv) injection, brolucizumab clearance was rapid. The 

initial elimination half-life (t½) was < 30 minutes. The terminal t½ was 1.5 hours.
• Following single intravitreal (ivt) injections into the eyes of monkeys or rabbits, ocular 

distribution was consistent with expected distribution for proteins. Brolucizumab 
distributed from the vitreous into the retina, choroid, aqueous humor, and blood.

• Anti-drug antibodies (ADA) to brolucizumab were detected occasionally in animals prior 
to the start of dosing (i.e., animals already had antibody cross-reactivity to 
brolucizumab). Generally, new ADA formation was low, and did not affect PK/TK in the 
animal models.

Systemic TK and ADA were also measured in each of the GLP toxicology studies. Systemic 
exposure (i.e., serum) was consistently detected after ivt dosing. 

Early nonclinical studies tested a pre-GMP lot of brolucizumab; the ocular toxicity observed are 
not relevant to the GMP commercial lot. Review of those studies is documented below (for 
completeness of record), and to highlight potential safety questions (i.e., affected endpoints were 
checked carefully for the GLP toxicology studies).  The Applicant submitted three Good 
Laboratory Practices (GLP)-compliant toxicology studies to the BLA. Each used intravitreal (ivt) 
injection to deliver brolucizumab unilaterally (single-eye) of cynomolgus monkeys. Taken 
together, the results supported the safety of clinical trials with brolucizumab, and support the 
safety of the BLA:
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• The IND-enabling toxicity study (report # TDOC-0012707) administered brolucizumab 
at 3 week intervals, with 3 doses total (Q3Wx3). The doses tested were 0, 0.5, 1, 3, or 6 
mg/eye of brolucizumab.

o Ocular inflammation was observed at 0, 0.5, 1, and 3 mg/eye (but not 6 
mg/kg), and was not considered intolerable or dose-limiting. DTOP concluded 
that the results supported the safety of the first-inhuman clinical trial (C-10-
083) for treatment of patients with AMD.

• The pivotal study supporting the BLA is the 6-month ocular toxicity study (report # 
TDOC-0016684). Cynomolgus monkeys were dosed ivt once every 4 weeks, for a total 
of doses (Q4Wx6). The dose levels tested were 0, 1, 3 or 6 mg/eye. Two different 
formulations were compared.

o The high-dose of 6 mg/eye was established as the ocular no observed adverse 
effect level (NOAEL). The battery of ocular endpoints was adequate to detect 
potential toxicity, and no treatment-related ocular effects were observed.

o The high-dose of 6 mg/eye was established as the systemic NOAEL. 
Treatment with ≥ 3 mg/eye increased spleen weight. The increases were not 
considered adverse and no histopathology or hematology correlate was 
observed.

o The results of this study support chronic dosing of patients with brolucizumab.
• A GLP 3-month study (report # TDOC-0017689) with limited safety endpoints was 

conducted, to support a change in manufacturing. Cynomolgus monkeys were dosed ivt 
with 0 or 6 mg/eye once every 4 weeks, for 3 total doses (Q4Wx3).

o Ocular toxicity was not observed.
o Treatment caused a non-adverse increase in spleen weight (i.e. consistent with 

report # TDOC-0016684).

Consistent with the advice provided in 2012 Guidance for Industry: ICH S6(R1) Preclinical 
Safety Evaluation of Biotechnology-Derived Pharmaceuticals, no genotoxicity studies have been 
conducted with brolucizumab. Consistent with the advice provided in 2012 Guidance for 
Industry: ICH S6(R1), no rodent carcinogenicity studies have been conducted with 
brolucizumab. P/T concurs that carcinogenicity studies are not needed to support the safety of
intravitreal brolucizumab.  No nonclinical reproductive and developmental toxicology (DART) 
studies were submitted. 

6. Clinical Pharmacology
From the original Clinical Pharacology Review dated 8/2/2019:

Evaluation of the systemic PK exposure to brolucizumab was primarily derived from Study 
RTH258-E003 in 25 nAMD patients. In this study, free brolucizumab (unbound to VEGF-A) 
serum concentration versus time profiles were assessed following a single IVT injection and 
following 3 monthly IVT injections of 6 mg brolucizumab doses in the affected eye in patients 
with nAMD. Systemic PK findings are summarized below:
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Absorption: Following a single IVT dose of 6 mg brolucizumab, the mean Cmax in serum was 
78 ng/mL (range: 9-548 ng/mL) and median Tmax was 1 day (range: 6 hours – 3 days). No 
systemic accumulation of brolucizumab was observed following three monthly doses as the 24 
hour post injection serum brolucizumab concentrations on Day 1 and Day 57 were comparable.

Elimination: The mean estimate of the serum half-life of brolucizumab is 5 days.

Metabolism: The metabolism of brolucizumab has not been fully characterized. However, as 
with most monoclonal antibody products, brolucizumab is hypothesized to undergo metabolism 
via proteolysis.

Excretion: The excretion of brolucizumab has not been fully characterized. However, 
brolucizumab appears to undergo elimination through both target-mediated disposition via 
binding to free endogenous VEGF-A and/or passive renal elimination.

Immunogenicity:
Pre-treatment/Baseline Immunogenicity: For patients who were part of the safety population in 
Studies RTH258-C001 and RTH258-C002 and received brolucizumab 6 mg (n=729), at baseline 
(pre-treatment), 321 (44%) patients had serum samples that were positive (+) for anti-drug 
antibodies (ADA(+)) for brolucizumab and 120 (17%) patients had serum samples that were (+) 
for neutralizing antibodies (nAb(+)) for brolucizumab.

Overall Immunogenicity Findings: For patients that were part of the safety population in Studies 
RTH258-C001 and RTH258-C002 and received brolucizumab 6 mg (n=729), 522 (71.6%) 
patients had at least one ADA(+) brolucizumab serum sample and 232 (31.8%) patients had at 
least one nAb(+) brolucizumab serum sample.

Relationship Between Immunogenicity and BCVA: The efficacy evaluation in Studies RTH258-
C001 and RTH258-C002 included the change in BCVA from baseline (ΔBCVA), in terms of 
gain in letters, with treatment. Based on the combined data from both studies with the 6 mg 
brolucizumab dose regimen, the reviewer’s analyses suggested that there was a trend towards a 
lower mean ΔBCVA in ADA(+) brolucizumab patients when compared to patients who were 
ADA negative (-) for brolucizumab and those patients who received aflibercept (Figure 1). 
However, at the end of the study period, mean ΔBCVA estimates in ADA(+) brolucizumab 
patients were somewhat comparable to the mean ΔBCVA in patients enrolled in the aflibercept 
arm (Figure 1). It also appeared that ADA(-) brolucizumab patients had a somewhat greater 
ΔBCVA (gain in letters) as compared to the aflibercept arm as the study progressed to 
completion (Figure 1).
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7. Clinical Microbiology 
This product is not an anti-infective.

8. Clinical/Statistical- Efficacy
From the original Medical Officer Review dated 9/9/2019:

 The data from three (RTH258-C001, RTH258-C002 and CRTH2582301E1) studies contained in 
this application establishes the efficacy of brolucizumab ophthalmic solution, 6 mg/ 0.05 mL.

Reference ID: 4502966



Office Director, Deputy Division Director, 
and Cross-Discipline Team Leader Review
BLA 761094 BEOVU (brolucizumab-dbll) Injection

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

18

Study 
Name / 
Phase

Study Design No. of 
Patients 
Randomized

Treatment Groups / 
Treatment Regimen
Treatment Duration

Primary Efficacy 
Analysis / 
Outcome Measures
(as amended)

Controlled Studies – Safety and Efficacy
RTH258-
C001
(HAWK)

Module 
5.3.5.1

Study Design:
Phase 3, multicenter, 
randomized (1:1:1), double-
masked, active-controlled, 
parallel group study 

Evaluations:
Safety and efficacy of RTH258 
vs. aflibercept in patients with 
nAMD

1082 
N=360

N=361

N=361

Brolucizumab 3mg/50mcL
3xq4w + q12w/q8w

Brolucizumab 6mg/50mcL
3xq4w + q12w/q8w

Aflibercept 2 mg/ 50 mcL
3xq4w + q8w

92 wks + 4 wk follow-up

• Change in BCVA
• Disease activity
• q12w proportion for 

brolucizumab 
• CSFT 
• Area of CNV 
• Presence of IRF, SRF 

and sub-RPE fluid

RTH258-
C002
(HARRIER)

Module 
5.3.5.1

Study Design:
Phase 3, multicenter, 
randomized (1:1), double-
masked, active-controlled, 
parallel group study 

Evaluations:
Safety and efficacy of RTH258 
vs. aflibercept in patients with 
nAMD

743
N=372

N=371

Brolucizumab 6mg/50mcL
3xq4w + q12w/q8w

Aflibercept 2 mg/ 50 mcL
3xq4w + q8w

92 wks + 4 wk follow-up

• Change in BCVA
• Disease activity
• q12w proportion for 

brolucizumab 
• CSFT 
• Area of CNV 
• Presence of IRF, SRF 

and sub-RPE fluid

The main differences between these two studies were as follows:
• Study RTH258-C001 (HAWK) included a brolucizumab 3 mg treatment arm in addition 

to the brolucizumab 6 mg and aflibercept 2 mg treatment arms, to assess the potential 
safety and efficacy relationship of different brolucizumab doses.

• Study RTH258-C001 (HAWK) was conducted in centers in North America, Latin 
America, Japan, Australia, New Zealand and Israel, whereas Study RTH258-C002 
(HARRIER) was conducted in centers in the EU, Middle East, Asia and Russia.

• To address a Health Authority request raised during the European CTA review (voluntary 
harmonization procedure, VHP), Study RTH258-C002 included additional disease 
activity assessments at Week 28, 40, 52, 64, 76, and 88.

While the Agency agreed with the study design for HAWK, the inclusion of only a single dose 
level together with a different dosing regimen than the control in HARRIER may have led to 
patients being able to identify the arm which they had been assigned.  The Agency strongly 
encourages more than one group with the same dosing regimen to reduce potential bias. 
HARRIER is therefore considered to carry less support of the efficacy of the product than 
HAWK. 
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Study Name / 
Phase

Study Design No. of Patients 
Randomized

Treatment Groups / 
Treatment Regimen
Treatment Duration

Primary Efficacy 
Analysis / 
Outcome Measures

Uncontrolled Studies – Safety and Efficacy
CRTH258A2301E1

Module 
5.3.5.1

Study Design:
Extension study of Phase 
3, double-masked, 
multicenter study 
collecting data on safety 
and efficacy of the 
brolucizumab 6 mg drug 
product intended for 
commercialization

Evaluations:
Safety and efficacy of 
RTH258 vs. aflibercept 
in patients with nAMD

150 
N=107

N=43

Brolucizumab 6mg/50mcL
2xq8w+1xq12w/q8w

Aflibercept 2 mg/ 50 mcL
3xq8w

20 weeks of treatment + 
4 weeks follow-up (total 24 
weeks)

• Change in BCVA
• CSFT
• Disease activity
• q12w treatment 

status

To address a request a from the FDA to test the brolucizumab formulation intended for 
commercialization, subjects in the US who completed Study RTH258-C001 were offered the 
opportunity to participate in an extension study, CRTH258A2301E1.  This extension study 
included subjects who could be enrolled within 12 weeks of completing Study RTH258-C001.
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Primary Efficacy Results - RTH258-C001(HAWK)

Change from Baseline in Best Corrected Visual Acuity (Letters Read)
Summary Statistics and ANOVA - Week 48 (FAS – LOCF) 

 
Brolucizumab

3 mg
N=358

Brolucizumab
6 mg

N=360

Aflibercept 
2 mg

N=360
Mean (SD) 5.9 (13.5) 6.4 (14.4) 7.0 (13.2)
SE 0.71 0.76 0.69
Median 7.0 7.5 8.0
Min, Max -57, 51 -69, 52 -57, 54
95% CI for mean 1 (4.5, 7.3) (4.9, 7.9) (5.6, 8.3)
Pairwise ANOVA LS mean estimate (BRO3 vs AFL2)
LS mean (SE) 6.1 (0.69) 6.8 (0.69)
95% CI for LS mean (4.8, 7.5) (5.4, 8.1)
Pairwise ANOVA LS mean estimate (BRO6 vs AFL2)
LS mean (SE) 6.6 (0.71) 6.8 (0.71)
95% CI for LS mean (5.2, 8.0) (5.4, 8.2)
LS mean difference (Brolucizumab – Aflibercept) (SE) -0.6 (0.98) -0.2 (1.00)
95% CI for treatment difference (-2.5, 1.3) (-2.1, 1.8)
p-value for treatment difference (2-sided) 0.5237 0.8695

Source:  RTH258-C001 CSR, Table 14.2-1.1
1 95% CI for the mean are based on t-distribution.
2  Analyzed using ANOVA model with Baseline BCVA categories (≤55, 56-70, ≥71 letters), age categories (<75, ≥75 years) and treatment as 
fixed effect factors.  BCVA assessments after start of alternative anti-VEGF treatment in the study eye are censored and imputed by the last value 
prior to start of this alternative treatment. 

The LS mean difference between the brolucizumab and aflibercept arms was -0.6 letters for 
brolucizumab 3 mg group with a lower limit of the 95% confidence interval = -2.5 letters, and -
0.2 letter for the brolucizumab 6 mg group with a lower limit of the 95% confidence interval = -
2.1 letters.

The lower limits of the 95% confidence intervals for the treatment differences between both 
brolucizumab arms and the aflibercept arm met the noninferiority margin of 4 letters.  The 
noninferiority findings at the 4-letter margin using the FAS- LOCF were supported by multiple 
sensitivity analyses.  See Agency’s Medical Officer’s Review and Statistical Review.
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Both HAWK and HARRIER started dosing of brolucizumab every four weeks for three doses 
and then switched to every 12 weeks with a potential option to dose every 8 weeks at the 
investigator’s discretion.  The protocol provided dosing guidance to the investigator 
recommending that the interval be adjusted according to the subject's individual treatment need 
as identified by disease activity assessments (DAAs) performed by the masked investigator at 
pre-specified visits. Disease activity was assessed by masked Investigators at Week 16 and at 
scheduled q12w treatment visits (Weeks 20, 32, 44, 56, 80 and 92).  The disease activity (DA) 
identification was at the discretion of the masked investigator with guidance in the protocol 
based on anatomical and functional parameters.  

Guidance Criteria for Disease Activity Assessment
At Week Criterion
Week 16 Decrease in BCVA of ≥ 5 letters compared with Baseline

Decrease in BCVA of ≥ 3 letters and CSFT increase ≥ 75mcm compared with 
Week 12
Decrease in BCVA of ≥ 5 letters due to nAMD disease activity compared with 
Week 12
New or worse IRC/IRF compared with Week 12

Weeks 20, 28a, 32, 40a and 44 Decrease in BCVA of ≥ 5 letters due to nAMD disease activity b compared 
with Week 12

Weeks 52a, 56, 64a, 68, 76a, 80, 
88a, and 92

Decrease in BCVA of ≥ 5 letters due to nAMD disease activity b compared 
with Week 48

Source: Sections 9.5.2.1.4 in CSRs for Studies RTH258-C001 and RTH258-C002.
a Study RTH258-COO1 only
b Assessed by anatomical parameters, e.g., CSFT or IRF
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If disease activity (DA) was identified by the masked investigator in brolucizumab-treated 
subjects at any of the DAAs, dosing was adjusted to q8w.  Once subjects were adjusted to a q8w 
interval, they stayed on that interval until the end of the study (Week 96/Exit).

Up until Week 16, treatment exposure was identical allowing a matched comparison of 
brolucizumab and aflibercept up to 8 weeks of loading.  Due to the differences in treatment 
regimens (q8w vs. q12w/q8w), to maintain masking, subjects not scheduled for an active 
treatment received a sham injection starting at Week 16.  Subjects who were switched from 
q12w to q8w continued a q8w regimen for the remainder of the study.  However, it has been the 
Agency’s experience that patients are able to differentiate between actual intravitreal injections 
and sham injection even with the use of an anesthetic injection as part of the sham procedure.

The FDA Clinical Review staff does not agree that the clinical assessment provided in the 
protocol is necessarily capable of predicting which patients have a greater need for additional 
treatments.  The applicant has not evaluated to ability of the DAA to predict additional needed 
treatments.  Other Anti-VEFG products have conducted clinical trials using essentially the same 
DAAs.  In these clinical trials, patients who have been assessed as being able to skip an injection 
were randomized between being given another injection or skipping an injection.  DAA have 
failed to predict additional need as assessed by final visual acuity.  Patients who received 
additional injections had improved visual acuity even though they had been assessed as not 
needing the injection.  This type of evaluation is needed with brolucizumab prior to 
recommending a specific disease activity criterion.

The estimate of the probability for a subject to be continue on the q12w regimen up to the DAA 
at Week 44 was 49% in the brolucizumab 3 mg arm and 56% in the brolucizumab 6 mg arm, 
based on the applicant’s criteria.

The majority of the subjects who were switched to q8w dosing were identified at Week 16 and 
Week 20.  Approximately 50% of subjects were maintained on the q12 week regimen.
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Time-to-first q8w Treatment:  Summary for Brolucizumab Subjects by Disease Activity 
Assessment Visit (FAS – ‘Efficacy/Safety’ Approach) 
 

Time

No. of 
subjects with 
first q8w need 

at visit

No. of 
subjects 

under risk at 
this visit

No. censored 
at the visit

Prob. of 
maintaining 

on q12w 
(survival)

95% CI for 
probability of 
maintaining 

on q12w
Brolucizumab 3 mg (N=358)

0 0 358 5 1.00 1.00, 1.00
16 99 353 9 0.72 0.67, 0.76
20 37 245 12 0.61 0.56, 0.66
32 26 196 8 0.53 0.48, 0.58
44 11 162 151 0.49 0.44, 0.55

Brolucizumab 6 mg (N=360)

0 0 360 14 1.00 1.00, 1.00
16 83 346 4 0.76 0.71, 0.80
20 37 259 5 0.65 0.60, 0.70
32 19 217 11 0.59 0.54, 0.64
44 12 187 175 0.56 0.50, 0.61

Source:  RTH258-C001 CSR, Table 14.2-6.1
Censored:  Subjects are considered to be not anymore under risk for a q8w need identification at later visits.
Efficacy/ Safety Approach:  censored data attributable to lack of efficacy and/or safety are imputed with q8w need = Yes at the next 
disease activity assessment visit. 

Kaplan-Meier Plot
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Q12w Treatment Status: Subgroup Analysis - RTH258-C001(HAWK)
Shown below are baseline characteristics for patients continuing on q12w.  Greater macular 
edema and smaller lesions were more likely to continue on q12w treatment.   

Time-to-First Q8w Treatment Need for Probability of Maintaining on Q12w at Week 44 
for Brolucizumab 6 mg Subjects by Subgroups of Interest – FAS – ‘Efficacy/Safety’ 
Approach

Censored: subjects are considered to be not anymore under risk for a q8w need identification at later visits.  Efficacy/Safety 
approach: censored data attributable to lack of efficacy and/or safety are imputed with q8w need= Yes at the next DAA visit. 
Source:  Table 14.2-6.5

Similar to HARRIER (described below), the Clinical Review Team believes that it is likely that 
patients who were maintained on the q12 week regimen had better DDAs because they had 
smaller lesions and less macular edema at baseline.  Since products in this class have historically 
had a 0.5 to 1 letter difference for each injection of an anti-VEGF product, it is difficult to 
obverse a difference between these regimens within these trials.  In order to inform physicians 
prescribing the product, the package insert includes statements about the dosing regimens used in 
the clinical trials, that the utility of the DDA measures has not been established and that baseline 
anatomical measures may have contributed to the regimen selection because the majority of 
patients on the 12-week dosing schedule at the end of the trial had less baseline macular edema 
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and/or smaller baseline lesions.  The Clinical Review Team believes that this advice is sufficient 
to guide physicians in their choice between q8 week and q12 week regimens. 

Primary Efficacy Results - RTH258-C002 (HARRIER)

Change from Baseline in Best Corrected Visual Acuity (Letters Read)
Summary Statistics and ANOVA - Week 48 (FAS – LOCF) 

 
Brolucizumab

6 mg
N=370

Aflibercept 
2 mg

N=369
Mean (SD) 6.9 (11.5) 7.6 (12.5)
SE 0.60 0.65
Median 8.0 8.0
Min, Max -57, 38 -37, 50
95% CI for mean 1 (5.8, 8.1) (6.3, 8.9)
Pairwise ANOVA2

LS mean estimate (SE) 6.9 (0.61) 7.6 (0.61)
95% CI for LS mean (5.7, 8.1) (6.4, 8.8)
LS mean difference  (Brolucizumab – Aflibercept) -0.7 (0.86)
95% CI for treatment difference (-2.4, 1.0)
p-value for treatment difference (2-sided) 0.42

Source:  RTH258-C002 CSR, Table 14.2-1.1
1 95% CI for the mean are based on t-distribution.
1 Analyzed using ANOVA model with Baseline BCVA categories (≤55, 56-70, ≥71 letters), age categories (<75, ≥75 years) and treatment as 

fixed effect factors.  BCVA assessments after start of alternative anti-VEGF treatment in the study eye are censored and imputed by the last 
value prior to start of this alternative treatment. 

The LS mean difference between the brolucizumab 6 mg and aflibercept arms was -0.7 letter 
with a lower limit of the 95% confidence interval = -2.4.
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The noninferiority findings using the FAS- LOCF were supported by multiple sensitivity 
analyses.  See Agency’s Medical Officer’s Review and Statistical Review.

Time-to-first q8w Treatment Need for Brolucizumab 6 mg Subjects by Disease Activity 
Assessment Visit (FAS – ‘Efficacy/Safety’ Approach) 

Time

No. of 
subjects with 
first q8w need 

at visit

No. of 
subjects 

under risk at 
this visit

No. censored 
at the visit

Prob. of 
maintaining 

on q12w 
(survival)

95% CI for 
probability of 
maintaining 

on q12w
0 0 370 6 1.00 1.00, 1.00
16 83 364 9 0.77 0.73, 0.81
20 52 272 1 0.62 0.57, 0.67
28 13 219 6 0.59 0.53, 0.64
32 11 200 1 0.56 0.50, 0.61
40 6 188 4 0.54 0.48, 0.59
44 9 178 169 0.51 0.46, 0.56

Source:  RTH258-C002 CSR, Table 14.2-6.1
Censored:  Subjects are considered to be not anymore under risk for a q8w need identification at later visits.

The majority of the subjects who were switched to q8w dosing were identified at Week 16 and 
Week 20.  Approximately 51% of subjects were maintained on the q12 week regimen.
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Q12w Treatment Status: Subgroup Analysis
Shown below are baseline characteristics for patients continuing on q12w instead of switching to 
q8w.  Patients with greater macular edema and smaller lesions were more likely to continue on 
q12w treatment.   Similar to HAWK, the potential benefit from receiving doses q8w (instead of 
q12w) was not tested in this trial.

Time-to-First Q8w Treatment Need for Probability of Maintaining on Q12w at Week 44 
for Brolucizumab 6 mg Subjects by Subgroups of Interest (FAS) - ‘Efficacy/Safety’ 
Approach

Similar to HAWK, the Clinical Review Team believes that it is likely that patients who were 
maintained on the q12 week regimen had better DDAs because they had smaller lesions and less 
macular edema at baseline.  Since products in this class have historically had a 0.5 to 1 letter 
difference for each injection of an anti-VEGF product, it is difficult to obverse a difference 
between these regimens within 9 or 12 months.  In order to inform physicians prescribing the 
product, the package insert includes statements about the dosing regimens, that the utility of the 
DDA measures has not been established and that baseline anatomical measures may have 
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contributed to the regimen selection because the majority of patients on the 12-week dosing 
schedule at the end of the trial had less baseline macular edema and/or smaller baseline lesions.  
The Clinical Review Team believes that this advice is sufficient to guide physicians in their 
choice between q8 week and q12 week regimens. 

Efficacy Results Extension Study -  CRTH258A2301E1

Best Corrected Visual Acuity (Letters Read):  Summary Statistics of Change from exBL to 
exWeek 24 and coWeek 96 for the Study Eye  (Extension Safety Set – LOCF) 
 

Brolucizumab 6 mg – 
3mg in Core study

n (%)

Brolucizumab 6 mg – 
6mg in Core study

n (%)

Visit Statistics exBL Visit Change exBL Visit Change
coWeek 

96 n 62 62 62 45 45 45

Mean 64.7 64.6 -0.1 65.8 66.7 0.9
SD 17.36 18.34 4.84 18.82 18.60 2.74
SE 2.20 2.33 0.61 2.81 2.77 0.41
Min 25 18 -24 12 15 -5
Med 68.0 70.0 0.0 72.0 72.0 0.0
Max 93 93 12 88 88 7

exWeek 
24 n 62 62 62 45 45 45

Mean 64.7 62.7 -2.0 65.8 66.1 0.3
SD 17.36 19.82 8.17 18.82 19.05 6.79
SE 2.20 2.52 1.04 2.81 2.84 1.01
Min 25 3 -34 12 18 -14
Med 68.0 68.0 -0.5 72.0 74.0 0.0
Max 93 94 21 88 93 19

Source:  RTH258A2301E1 CSR, Table 14.2-1.1
Change = Visit -exBL
n for ‘Change’ is the number of subjects with a value for both exBL and the specific visit.
BCVA assessments after start of alternative anti-VEGF treatment in the study eye are censored and imputed by the last value prior to start of this 
alternative treatment. 

There was no clinically significant change in BCVA between the Core Study Week 96 visit 
(coWeek 96) and the Extension Study Baseline visit (exBL).  There was also no clinically 
significant change in BCVA between the Extension Study Baseline visit (exBL) and the 
Extension Study Week 24 (End of Study) visit. Thus, the change in the formulation of 
brolucizumab 6 mg from Studies RTH258-C001 and RTH258-C002 compared to that in the 
Extension Study CRTH2582301E1 had no clinically relevant effect on the mean change in 
BCVA.
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9. Safety
Exposure to Study Drug from Baseline to Week 96 

RTH258-C001 Pooled C001 & C002
 Extent of Exposure Brolucizumab

3 mg
N=358

Brolucizumab
6 mg

N=730

Aflibercept
2 mg

N= 729
Number of injections, n(%)

    N 358 730 729
    Mean (SD) 10.5 (2.55) 10.5 (2.59) 11.7 (2.82)
    Min- Median-Max 2, 10, 13 1, 10, 13 1, 13, 14
1 0 4 (0.5) 10 (1.4)
2 3 (0.8) 6 (0.8) 6 (0.8)
3 8 (2.2) 20 (2.7) 12 (1.6)
4 6 (1.7) 10 (1.4) 15 (2.1)
5 11 (3.1) 13 (1.8) 10 (1.4)
6 6 (1.7) 13 (1.8) 13 (1.8)
7 5 (1.4) 12 (1.6) 11 (1.5)
8 9 (2.5) 12 (1.6) 9 (1.2)
9 12 (3.4) 24 (3.3) 13 (1.8)
10 122 (34.1) 268 (36.7) 13 (1.8)
11 27 (7.5) 54 (7.4) 24 (3.3)
12 42 (11.7) 80 (11.0) 59 (8.1)
13 107 (29.9) 214 (29.3) 533 (73.1)
14 0 0 1 (0.1)
Source:  Summary of Clinical Safety, Appendix 1 – Table 1.2-1 RTHP2
n = number  of subjects with non-missing assessments
N= number of subjects with non-missing assessment meeting the criterion for the given categorical variable.
Percentages are based on n.
NOTE:  A brolucizumab 3 mg treatment group was included in Study RTH258-C001 only. 

The mean number of intravitreal injections was similar for each treatment group.
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Subject Disposition 

RTH258-C001 Pooled C001 & C002

 Disposition Brolucizumab
3 mg

N=358
n(%)

Brolucizumab
6 mg

N=730
n(%)

Aflibercept
2 mg

N= 729
n(%)

Treated 358 (100) 730 (100) 729 (100)
Completed study without permanently 

discontinuing study drug 297 (83.0) 622 (85.2) 600 (82.3)

Discontinued study drug 61 (17.0) 108 (14.8) 129 (17.7)
Withdrawal by subject 24 (6.7) 46 (6.3) 42 (5.8)
Adverse event 14 (3.9) 32 (4.4) 22 (3.0)
Death 9 (2.5) 10 (1.4) 19 (2.6)
Lost to follow-up 1 (0.3) 6 (0.8) 12 (1.6)
Other reason 1 (0.3) 6 (0.8) 12 (1.6)
Lack of efficacy 4 (1.1) 3 (0.4) 9 (1.2)
Progressive disease 4 (1.1) 3 (0.4) 8 (1.1)
Physician decision 3 (0.8) 3 (0.4) 8 (1.1)
Protocol deviation 1 (0.3) 1 (0.1) 3 (0.4)

Source:  Summary of Clinical Safety, Appendix 1 – Table 1.2-2 RTHP2
The reason for discontinuation was given by the Investigator in the Ecrf.  Reasons are sorted by descending frequency in the 
pooled brolucizumab 6 mg group, the RTH258-C001 brolucizumab 3 mg group, then the pooled aflibercept 2 mg group.
Completed subjects are those who completed the study without permanently discontinuing study drug.  
A brolucizumab 3 mg treatment group was included in study RTH258-C001 only.

Eighty-two to eighty-five percent of subjects completed studies RTH258-C001 and 
RTH258-C002 without permanently discontinuing the study drug.  Overall, 16.4% of subjects 
discontinued study drug with the most common reasons for discontinuation being “withdrawal 
by subject” (6.2% of subjects overall) and “adverse event” (3.7% of subjects overall).

Deaths

The deaths which occurred during the studies are consistent with the age and past medical 
history of the subjects enrolled. 
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Serious  Ocular Adverse Events  (Primary Review Table 8.4.2-1)

RTH258-C001 Pooled C001 & C002

Preferred term Brolucizumab
3 mg

N=358
n(%)

Brolucizumab
6 mg

N=730
n(%)

Aflibercept
2 mg

N= 729
n(%)

Number of subjects with at least one SAE 6 (1.7) 25 (3.4) 11 (1.5)
Uveitis a 1 (0.3) 7 (1.0) 0
Uveitis 1 (0.3) 5 (0.7) 0
Endophthalmitis 3 (0.8) 4 (0.5) 1 (0.1)
Visual acuity reduced 0 2 (0.3) 3 (0.4)
Retinal detachment 1 (0.3) 2 (0.3) 2 (0.3)
Retinal artery thrombosis 0 2 (0.3) 0
Retinal pigment epithelial tear 0 2 (0.3) 0
Retinal tear 0 2 (0.3) 1 (0.1)
Macular hole 0 1 (0.1) 1 (0.1)
Anterior chamber inflammation 0 1 (0.1) 0
Blindness 0 1 (0.1) 0
Cataract 0 1 (0.1) 0
Cataract, traumatic 0 1 (0.1) 0
Dacryocystitis 0 1 (0.1) 0
Retinal artery embolism 0 1 (0.1) 0
Retinal depigmentation 0 1 (0.1) 0
Retinopathy proliferative 0 1 (0.1) 0
Vitritis 0 1 (0.1) 0
Retinal artery occlusion 3 (0.8) 0 1 (0.1)
Cataract subcapsular 0 0 1 (0.1)
Dry age-related macular degeneration 0 0 1 (0.1)

Source:  Summary of Clinical Safety, Appendix 1 – Table 2.1-2.1 RTHP2
a Uveitis = preferred terms; uveitis, anterior chamber inflammation, and vitritis
A subject with multiple occurrences of a SAE for a preferred term is counted only once for that preferred term.  Preferred terms are 
presented by maximum incidence across the RTH258-C001 brolucizumab 3 mg, pooled brolucizumab 6mg and pooled aflibercept 
2 mg treatment groups.  MedDRA Version 20.1 has been used for reporting.
A brolucizumab 3 mg treatment group was included in study RTH258-C001 only.

The serious ocular adverse events reported were generally consistent with the underlying 
condition and the intravitreal injection procedure.  

More subjects in the pooled brolucizumab 6 mg group experienced serious ocular adverse 
events.  Seven subjects in the pooled brolucizumab 6 mg group experienced intraocular 
inflammation adverse events (uveitis, anterior chamber inflammation, vitritis) compared with 1 
subject in the brolucizumab 3 mg group and no subjects in the aflibercept group.
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Serious Non-Ocular Adverse Events by Preferred Term Occurring in At Least 3 Subjects 
in Brolucizumab 6 mg group 

RTH258-C001 Pooled C-001& C-002

Preferred term Brolucizumab
3 mg N=358

n(%)

Brolucizumab
6 mg N=730

n(%)

Aflibercept
2 mg N= 729

n(%)
Number of subjects with at least one SAE 87 (24.3) 153 (21.0) 194 (26.6)

Pneumonia 7 (2.0) 12 (1.6) 17 (2.3)
Chronic obstructive pulmonary disease 1 (0.3) 8 (1.1) 5 (0.7)
Cardiac failure congestive 4 (1.1) 6 (0.8) 5 (0.7)
Atrial fibrillation 4 (1.1) 5 (0.7) 2 (0.3)
Sepsis 3 (0.8) 5 (0.7) 2 (0.3)
Syncope 3 (0.8) 5 (0.7) 5 (0.7)
Cerebrovascular accident 3 (0.8) 4 (0.5) 7 (1.0)
Femur fracture 0 4 (0.5) 4 (0.5)
Benign prostatic hyperplasia 0 4 (0.5) 1 (0.1)
Lower limb fracture 0 4 (0.5) 0
Myocardial infarction 1 (0.3) 4 (0.5) 3 (0.4)
Cholelithiasis 4 (1.1) 3 (0.4) 2 (0.3)
Urinary tract infection 4 (1.1) 3 (0.4) 3 (0.4)
Nephrolithiasis 1 (0.3) 3 (0.4) 2 (0.3)
Prostate cancer 0 3 (0.4) 1 (0.1)
Pulmonary edema 1 (0.3) 3 (0.4) 2 (0.3)
Respiratory failure 0 3 (0.4) 2 (0.3)
Septic shock 0 3 (0.4) 0

Source:  Summary of Clinical Safety, Appendix 1 – Table 2.1-2.3
A subject with multiple occurrences of a SAE for a preferred term is counted only once for that preferred term.  Preferred terms are 
presented by maximum incidence across the RTH258-C001 brolucizumab 3 mg, pooled brolucizumab 6mg and pooled aflibercept 
2 mg treatment groups.  MedDRA Version 20.1 has been used for reporting.
A brolucizumab 3 mg treatment group was included in study RTH258-C001 only.

Serious non-ocular adverse events occurred with similar frequency across all treatment groups.  
The most frequently reported serious non-ocular adverse event was pneumonia which had 
similar incidence across all treatment groups.  Serious non-ocular adverse events reported in 
≥5 subjects in the pooled brolucizumab group were chronic obstructive pulmonary disease, 
congestive heart failure, atrial fibrillation, sepsis, and syncope.

Dropouts and/or Discontinuations Due to Adverse Effects
Less than 2% of subjects in each treatment group experienced at least one non-ocular adverse 
event that led to permanent discontinuation of study drug.  
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Treatment Emergent Ocular Adverse Events Occurring in at Least 2% of Study Eyes

RTH258-C001 Pooled C001 & C002

Preferred term Brolucizumab
3 mg

N=358
n(%)

Brolucizumab
6 mg

N=730
n(%)

Aflibercept
2 mg

N= 729
n(%)

Number of subjects with at least one AE 217 (60.6) 390 (53.4) 372 (51.0)
Visual acuity reduced 32 (8.9) 53 (7.3) 54 (7.4)
Conjunctival hemorrhage 39 (10.9) 46 (6.3) 51 (7.0)
Vitreous floaters 26 (7.3) 37 (5.1) 21 (2.9)
Cataract 18 (5.0) 31 (4.2) 56 (7.7)
Eye pain 28 (7.8) 30 (4.1) 40 (5.5)
Retinal hemorrhage 14 (3.9) 30 (4.1) 23 (3.2)
Vitreous detachment 24 (6.7) 29 (4.0) 24 (3.3)
Dry eye 20 (5.6) 28 (3.8) 37 (5.1)
Intraocular pressure increased 15 (4.2) 26 (3.6) 30 (4.1)
Blepharitis 8 (2.2) 25 (3.4) 17 (2.3)
Conjunctivitis 3 (0.8) 24 (3.3) 11 (1.5)
Posterior capsule opacification 16 (4.5) 21 (2.9) 16 (2.2)
Retinal pigment epithelial tear 5 (1.4) 20 (2.7) 8 (1.1)
Vision blurred 16 (4.5) 14 (1.9) 12 (1.6)
Eye irritation 10 (2.8) 13 (1.8) 12 (1.6)
Lenticular opacities 7 (2.0) 13 (1.8) 16 (2.2)
Dry age-related macular degeneration 7 (2.0) 12 (1.6) 7 (1.0)
Visual impairment 15 (4.2) 10 (1.4) 17 (2.3)
Punctate keratitis 11 (3.1) 10 (1.4) 17 (2.3)
Macular fibrosis 10 (2.8) 8 (1.1) 5 (0.7)
Visual field defect 9 (2.5) 8 (1.1) 4 (0.5)
Lacrimation increased 7 (2.0) 7 (1.0) 8 (1.1)
Foreign body sensation 8 (2.2) 5 (0.7) 13 (1.8)
Pooling of Like Terms
Decreased visual acuity (includes visual 

acuity reduced, vision blurred and visual 
impairment)

63 (17.6%) 77 (10.5%) 83 (11.4%)

Cataract (cataract and lenticular opacities) 25 (7.0%) 44 (6.0%) 72 (9.9%)
Source:  Summary of Clinical Safety, Appendix 1 – Table 2.1-1.1RTHP2
A subject with multiple occurrences of a SAE for a preferred term is counted only once for that preferred term.  Preferred terms are 
presented by maximum incidence across the RTH258-C001 brolucizumab 3 mg, pooled brolucizumab 6mg and pooled aflibercept 
2 mg treatment groups.  MedDRA Version 20.1 has been used for reporting.
A brolucizumab 3 mg treatment group was included in study RTH258-C001 only.

The adverse event rates were approximately the same between pooled brolucizumab 6 mg 
group and pooled aflibercept group.  
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Non-Ocular Adverse Events Occurring in at Least 2% of Brolucizumab Group

RTH258-C001 Pooled C001 & C002

Preferred term Brolucizumab
3 mg

N=358
n(%)

Brolucizumab
6 mg

N=730
n(%)

Aflibercept
2 mg

N= 729
n(%)

Number of subjects with at least one AE 300 (83.8) 565 (77.4) 569 (78.1)

Nasopharyngitis 44 (12.3) 80 (11.0) 75 (10.3)
Hypertension 32 (8.9) 53 (7.3) 47 (6.4)
Urinary tract infection 41 (11.5) 42 (5.8) 57 (7.8)
Influenza 17 (4.7) 41 (5.6) 47 (6.4)
Pneumonia 17 (4.7) 39 (5.3) 32 (4.4)
Bronchitis 12 (3.4) 36 (4.9) 43 (5.9)
Back pain 25 (7.0) 30 (4.1) 43 (5.9)
Arthralgia 19 (5.3) 28 (3.8) 33 (4.5)
Osteoarthritis 14 (3.9) 28 (3.8) 16 (2.2)
Cough 20 (5.6) 24 (3.3) 25 (3.4)
Upper respiratory tract infection 17 (4.7) 24 (3.3) 29 (4.0)
Pain in extremity 14 (3.9) 24 (3.3) 13 (1.8)
Diarrhea 11 (3.1) 24 (3.3) 19 (2.6)
Headache 10 (2.8) 24 (3.3) 21 (2.9)
Cystitis 9 (2.5) 22 (3.0) 8 (1.1)
Constipation 11 (3.1) 18 (2.5) 15 (2.1)
Chronic obstructive pulmonary disease 6 (1.7) 18 (2.5) 16 (2.2)
Hypercholesterolemia 5 (1.4) 17 (2.3) 12 (1.6)
Arthritis 4 (1.1) 16 (2.2) 16 (2.2)
Contusion 7 (2.) 15 (2.1) 19 (2.6)
Syncope 6 (1.7) 15 (2.1) 14 (1.9)

Source:  Summary of Clinical Safety, Appendix 1 – Table 2.1-1.3RTHP2
A subject with multiple occurrences of a SAE for a preferred term is counted only once for that preferred term.  Preferred terms are 
presented by maximum incidence across the RTH258-C001 brolucizumab 3 mg, pooled brolucizumab 6mg and pooled aflibercept 
2 mg treatment groups.  MedDRA Version 20.1 has been used for reporting.
A brolucizumab 3 mg treatment group was included in study RTH258-C001 only.

There were no significant differences between groups in non-ocular adverse events.  
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Analysis of Submission-Specific Safety Issues 

Ocular Adverse Events in the Study Eye of Potential Relevance to Intravitreal Anti-VEGF
RTH258-C001 Pooled C001& C002

Category / Preferred term
Brolucizumab

3 mg
N=358

n(%) [Eyes]

Brolucizumab
6 mg

N=730
n(%) [Eyes]

Aflibercept
2 mg

N= 729
n(%) [Eyes]

Number of subjects with at least one AE 59 (16.5) [96] 105 (14.4) [161] 86 (11.8) [110]
Intraocular inflammation 16 (4.5) [25] 32 (4.4) [44] 6 (0.8) [10]
Hypersensitivity 11 (3.1) [11] 18 (2.5) [22] 19 (2.6) [20]
Retinal pigment epithelial tear 5 (1.4) [6] 20 (2.7) [20] 8 (1.1) [9]
Intraocular pressure increased 18 (5.0) [33] 28 (3.8) [4] 33 (4.5) [4]
Arterial thromboembolic events 4 (1.1) [5] 9 (1.2) [9] 3 (0.4) [3]
Retinal arterial occlusive events 4 (1.1) [5] 6 (0.8) [6] 1 (0.1) [1]
Endophthalmitis 4 (1.1) [4] 5 (0.7) [5] 1 (0.1) [1]
Glaucoma 5 (1.4) [5] 4 (0.5) [4] 9 (1.2) [9]
Vitreous hemorrhage 1 (0.3) [1] 1 (0.1) [1] 3 (0.4) [3]
Traumatic cataract 0 1 (0.1) [1] 0
Venous thromboembolic events 3 (0.8) [3] 0 0
Hypertension * 1 (0.3) [1] 0 0
Non-ocular hemorrhage ** 0 0 2 (0.3) [2]

Source:  Module 2.7.4 Summary of Clinical Safety, Table 2-29
AEs with start date on or after the date of first study drug administration are counted.  AEs with a start date on or after the start date 
of treatment with an alternative anti-VEGF are not included.  
E= number of events.  A subject with multiple occurrences of an AE for a category is counted only once for that category in 
column n.  All events are counted in column E.
Categories are identified using Novartis search definition (RTH258 Case Retrieval Strategy).  Categories are presented by 
maximum incidence across the RTH258-C001 brolucizumab 3 mg, pooled brolucizumab 6 mg and pooled aflibercept 2 mg 
treatment arms.  MedDRA Version 20.1 has been used for reporting.
A brolucizumab 3 mg treatment group was included in study RTH258-C001 only.
* Preferred term:  retinopathy hypertensive
** Preferred term:  contusion

Overall, there was no significant difference in the incidence of ocular adverse events of 
potential relevance to intravitreal anti-VEGF for the study eye except for intraocular 
inflammation.  Adverse events categorized under intraocular inflammation were reported with 
a higher incidence in the brolucizumab treatment groups compared to the aflibercept 2 mg 
group.  While increase in intraocular inflammation is a concern, it can be successfully treated 
with corticosteroids without sequelae.  Labeling contraindicates the administration of the 
product while there is active inflammation  

  

The high percentage (approximately 50%) of patients testing positive for antibodies prior to 
the first administration of brolucizumab suggests that the antibodies are not specific for 
brolucizumab, however, there was a higher percentage (6%) of patients with intraocular 
inflammation among patients testing positive for antibodies.  Approximately 2% of patients 
without positive antibodies experienced an episode of intraocular inflammation.
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Arterial Thromboembolic Events (ATEs) 
RTH258-C001 Pooled

Preferred term Brolucizumab
3 mg N=358

n(%) [E]

Brolucizumab
6 mg N=730

n(%) [E]

Aflibercept
2 mg N= 729

n(%) [E]
Number of subjects with at least one ATE 21 (5.9) [25] 33 (4.5) [ 34] 34 (4.7) [36]
Transient ischemic attack 4 (1.1) [7] 5 (0.7) [5] 5 (0.7) [5]
Cerebrovascular accident 3 (0.8) [3] 4 (0.5) [4] 8 (1.1) [8]
Myocardial infarction 2 (0.6) [2] 4 (0.5) [4] 3 (0.4) [3]
Retinal artery embolism 1 (0.3) [1] 3 (0.4) [4] 0
Retinal artery occlusion 4 (1.1) [5] 3 (0.4) [3] 1 (0.1) [1]
Acute myocardial infarction 2 (0.6) [2] 2 (0.3) [2] 1 (0.1) [1]
Ischemic stroke 0 2 (0.3) [2] 2 (0.3) [2]
Retinal artery thrombosis 0 2 (0.3) [2] 0
Cerebral infarction 1 (0.3) [1] 1 (0.1) [1] 0
Peripheral arterial occlusive disease 1 (0.3) [1] 1 (0.1) [1] 2 (0.3) [2]
Cerebrovascular disorder 0 1 (0.1) [1] 2 (0.3) [2]
Amaurosis fugax 0 1 (0.1) [1] 1 (0.1) [1]
Visual acuity reduced transiently 0 1 (0.1) [1] 1 (0.1) [1]
Amaurosis 0 1 (0.1) [1] 0
Cerebral ischemia 0 1 (0.1) [1] 0
Coronary artery occlusion 0 1 (0.1) [1] 0
Hemiparesis 0 1 (0.1) [1] 0
Carotid artery occlusion 1 (0.3) [1] 0 3 (0.4) [3]
Arterial occlusive disease 1 (0.3) [1] 0 0
Hemorrhagic cerebral infarction 1 (0.3) [1] 0 0
Blindness transient 0 0 1 (0.1) [2]
Cardiac ventricular thrombosis 0 0 1 (0.1) [1]
Cerebrovascular insufficiency 0 0 1 (0.1) [1]
Lacunar infarction 0 0 1 (0.1) [1]
Peripheral artery occlusion 0 0 1 (0.1) [1]
Number of subjects with ≥ 1 ATE in the 

study eye 4 (1.1) [5] 9 (1.2) [9] 3 (0.4) [3]

Number of subjects with ≥ 1 non-ocular 
ATE 16 (4.5) [19] 22 (3.0) [23] 30 (4.1) [31]

Pooling of Like Terms

Amaurosis * 0 3 (0.4) [3] 3 (0.4) [4]
Myocardial infarction ** 4 (1.1) [4] 6 (0.8) [6] 4 (0.5) [4]
Stroke *** 5 (1.4) [5] 9 (1.2) [9] 13 (1.8) [14]

Source:  Module 2.7.4 Summary of Clinical Safety, Table 2-33
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AEs with start date on or after the date of first study drug administration are counted.  AEs with a start date on or after the start date 
of treatment with an alternative anti-VEGF are not included.  
E= number of events.  A subject with multiple occurrences of an AE for a category is counted only once for that category in 
column n.  All events are counted in column E.
Preferred terms are presented by maximum incidence across the RTH258-C001 brolucizumab 3 mg, pooled brolucizumab 6 mg 
and pooled aflibercept 2 mg treatment arms.  MedDRA Version 20.1 has been used for reporting.
A brolucizumab 3 mg treatment group was included in study RTH258-C001 only.
* Preferred terms:  amaurosis fugax, blindness transient, visual acuity reduced transiently, amaurosis
** Preferred terms:  acute myocardial infarction and myocardial infarction
*** Preferred terms:  cerebrovascular accident, cerebral infarction, hemorrhagic cerebral infarction, cerebrovascular disorder, 
ischemic stroke, cerebrovascular insufficiency, cerebral ischemia.

Overall, the incidence of arterial thromboembolic events was similar across the treatment 
groups.

Intraocular Inflammation Adverse Events in the Study Eye  by Preferred Term

RTH258-C001 Pooled

Preferred term Brolucizumab
3 mg

N=358
n(%) [E]

Brolucizumab
6 mg

N=730
n(%) [E]

Aflibercept
2 mg

N= 729
n(%) [E]

Number of subjects with at least one 
intraocular inflammation AE 16 (4.5) [25] 32 (4.4) [44] 6 (0.8) [10]

Iritis 3 (0.8) [3] 9 (1.2) [14] 2 (0.3) [4]
Uveitis 5 (1.4) [7] 11 (1.5) [11] 1 (0.1) [1]
Vitritis 3 (0.8) [3] 3 (0.4) [4] 3 (0.4) [3]
Anterior chamber inflammation 2 (0.6) [2] 3 (0.4) [3] 0
Iridocyclitis 2 (0.6) [3] 3 (0.4) [3] 1 (0.1) [1]
Anterior chamber cell 0 3 (0.4) [3] 0
Anterior chamber flare 0 2 (0.3) [3] 0
Chorioretinitis 1 (0.3) [1] 2 (0.3) [2] 0
Eye inflammation 2 (0.6) [2] 1 (0.1) [1] 0
Keratic precipitates 2 (0.6) [3] 0 0
Retinal vasculitis 1 (0.3) [1] 0 0
Vitreous haze 0 0 1 (0.1) [1]

Source:  Module 2.7.4 Summary of Clinical Safety, Table 2-34
AEs with start date on or after the date of first study drug administration are counted.  AEs with a start date on or after the start date 
of treatment with an alternative anti-VEGF are not included.  
E= number of events.  A subject with multiple occurrences of an AE for a category is counted only once for that category in 
column n.  All events are counted in column E.
AEs are identified using the RTH258 Case Retrieval Strategy.  Preferred terms are presented by maximum incidence across the 
RTH258-C001 brolucizumab 3 mg, pooled brolucizumab 6 mg and pooled aflibercept 2 mg treatment arms.  MedDRA Version 
20.1 has been used for reporting.
A brolucizumab 3 mg treatment group was included in study RTH258-C001 only.

A larger proportion of subjects in the brolucizumab treatment groups experienced an 
intraocular inflammation adverse event compared to the aflibercept treatment groups. These 
events could be treated with corticosteroids.

Reference ID: 4502966



Office Director, Deputy Division Director, 
and Cross-Discipline Team Leader Review
BLA 761094 BEOVU (brolucizumab-dbll) Injection

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

38

Immunogenicity
Pre-treatment antibodies have been detected in drug-naïve subjects for a variety of 
biotechnology-derived therapeutic proteins including single-chain antibodies. The 
pre-treatment incidence of anti-brolucizumab antibodies was 35-52%. After dosing with 
brolucizumab for 88 weeks, treatment-emergent anti-brolucizumab antibodies were detected in 
23-25% of subjects.

In the absence of a placebo-treatment (sham treatment) arm, aflibercept-treated subjects were
assessed for anti-brolucizumab antibodies in an effort to understand the natural variability in
ADA status and titers over time. However, the anti-brolucizumab antibody assay was 
developed and validated to detect anti-brolucizumab antibodies in serum from subjects treated 
with brolucizumab and was not designed to assay subjects treated with aflibercept.  Samples 
from aflibercept-treated subjects were not tested for presence of nAb in RTH258-C001
and RTH258-C002 studies.  Blood samples collected from aflibercept-treated patients in all 
studies were not screened for anti-aflibercept antibodies.

The existence of pre-existing anti-brolucizumab antibodies, whether neutralizing or not, did not 
have an impact on the efficacy of brolucizumab. Similarly, there was no clear, or consistent, 
evidence of an impact of treatment-emergent anti-brolucizumab antibodies on efficacy.

Study RTH258-C001
Anti-Drug Antibody (ADA) and Neutralizing Antibody (nAb): Frequency distribution of 
pre-dose ADA and pre-dose nAb Status (SAF – Observed)
 

Brolucizumab 3 mg 
(N=358)
n/M (%)

Brolucizumab 6 mg
(N=107)
n/M (%)

Aflibercept 2 mg
(N=360)
n/M (%)

ADA Status
Negative 217/356 (61.0) 231/357 (64.7) 223/354 (63.0)
Positive 139/356 (39.0) 126/357 (35.3) 131/354 (37.0)

nAb Status
Negative 314/356 (88.2) 342/357 (95.8)
Positive 42/356 (11.8) 15/357 (4.2)

Source:  RTH258C001 CSR Table 11-38
n = Number of subjects satisfying the condition.  M = Total number of subjects with ADA/nAb data. 
ADA Status: Negative: No titer value at pre-dose; Positive = Positive titer value at pre-dose. nAb was only assessed for brolucizumab 
treated subjects.
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Anti-Drug Antibody (ADA): Frequency Distribution of Integrated ADA Status  (SAF - Observed) 

Integrated ADA Status
Brolucizumab 3 mg

(N=358)
n/M (%)

Brolucizumab 6 mg
(N=360)
n/M (%)

Up to Week 48 
ADA negative or ADA positive with no boost 265/356 (74.4) 281/353 (79.6)
Induced or Boosted 91/356 (25.6) 72/353 (20.4)
Induced (ADA negative at predose) 66/217 (30.4) 61/231 (26.4)
Boosted (ADA positive at predose) 25/139 (18.0) 11/126 (8.7)

Missing ADA at Pre-dose 2 3
Missing post-dose ADA while Pre-dose ADA available 0 4

Up to Week 88
ADA negative or ADA positive with no boost 248/356 (69.7) 266/354 (75.1)
Induced or Boosted 108/356 (30.3) 87/354 (24.6)
Induced (ADA negative at predose) 77/217 (35.5) 71/231 (30.7)

Transient 28/217 (12.9) 36/231 (15.6)
Persistent 49/217 (22.6) 35/231 (15.2)

Boosted (ADA positive at predose) 31/139 (22.3) 16/126 (12.7)
Transient 11/139 (7.9) 6/126 (4.8)
Persistent 20/139 (14.4) 10/126 (7.9)

Missing ADA at Pre-dose 2 3
Missing post-dose ADA while Pre-dose ADA available 0 3

Source:  RTH258C001 CSR Table 11-40
N= Number of subjects satisfying the condition.
M = Total number of subjects with a Pre-dose and at least one post-dose ADA data available. 

Study RTH258-C002
Anti-Drug Antibody (ADA) and Neutralizing Antibody (nAb): Frequency distribution of 
pre-dose ADA and pre-dose nAb Status (SAF – Observed)
 

Brolucizumab 6 mg
(N=370)
n/M (%)

Aflibercept 2 mg
(N=369)
n/M (%)

ADA Status
Negative 169/354 (47.7) 198/358 (55.3)
Positive 185/354 (52.3) 160/358 (44.7)

nAb Status
Negative 249/354 (70.3)
Positive 105/354 (29.7)

Source:  RTH258C002 CSR Table 11-38
n = Number of subjects satisfying the condition.  M = Total number of subjects with ADA/nAb data. 
ADA Status: Negative: No titer value at pre-dose; Positive = Positive titer value at pre-dose. nAb was only assessed for brolucizumab 
treated subjects.
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Table 8.4.9-4  Anti-Drug Antibody (ADA): Frequency Distribution of Integrated ADA 
Status  (SAF - Observed) 

Integrated ADA Status
Brolucizumab 6 mg

(N=370)
n/M (%)

Up to Week 48 
ADA negative or ADA positive with no boost 285/351 (81.2)
Induced or Boosted 66/351 (18.8)
Induced (ADA negative at predose) 47/169 (27.8)
Boosted (ADA positive at predose) 19/185 (10.3)

Missing ADA at Pre-dose 16
Missing post-dose ADA while Pre-dose ADA available 3

Up to Week 88
ADA negative or ADA positive with no boost 270/351 (76.9)
Induced or Boosted 81/351 (23.1)
Induced (ADA negative at predose) 57/169 (33.7)

Transient 34/169 (20.1)
Persistent 23/169 (13.6)

Boosted (ADA positive at predose) 24/185 (13.0)
Transient 14/185 (7.6)
Persistent 10/185 (5.4)

Missing ADA at Pre-dose 16
Missing post-dose ADA while Pre-dose ADA available 3

Source:  RTH258C002 CSR Table 11-40
N= Number of subjects satisfying the condition.
M = Total number of subjects with a Pre-dose and at least one post-dose ADA data available. 

Among subjects with treatment-emergent antibodies, a higher number of intraocular 
inflammation events were observed.  The clinical significance of anti-brolucizumab antibodies
on safety is unclear.

To obtain greater clarity on the clinical relevance of the immunogenicity status of subjects in 
the Phase 3 studies, an Information Request was sent to the Applicant on May 31, 2019.  The 
Applicant submitted a response on June 20, 2019.  

The BCVA outcomes in the brolucizumab and aflibercept groups were similar regardless of 
the immunogenicity status (ADA, nAb, transient/persistent ADA, boosted/induced ADA).

Overall, in brolucizumab-treated patients, ADA status had no consistent impact on the BCVA 
outcome. Moreover, in all analyses, robust BCVA gains from baseline were observed that are 
comparable to the results in patients treated with aflibercept.
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10. Advisory Committee Meeting 
No Advisory Committee Meeting was held for this application. There were no issues that were 
thought to benefit from a discussion at an advisory committee meeting.

11. Pediatrics
This product triggers PREA as a new active ingredient.  The applicant requested a full waiver 
of pediatric studies for pediatrics  because the studies are 
impossible and highly impracticable.  This products was preseted at Pediatric Review 
Committee (PeRC) on 8/7/2019. The PeRC concurs with granting the request for full waiver in 
pediatrics as presented in the Agreed iPSP.

12. Other Relevant Regulatory Issues 

BIOSTATISTICS
Per the original Biostatistics review dated 7/22/2019:

The protocol-defined NI margin for the primary endpoint is 4-letters. The primary endpoint is 
analyzed using a pairwise analysis of variance (ANOVA) model including treatment, baseline 
BCVA categories (≤55, 56-70, or ≥71 letters), and age categories (<75, or ≥75 years) as 
factors. In Study 1, the multiple tests are performed in a sequential manner: brolucizumab 6mg 
vs. aflibercept 2mg and then brolucizumab 3mg vs. aflibercept 2mg.

The reviewer concludes that this application provides adequate statistical evidence of efficacy 
to support an approval of brolucizumab 6mg intravitreal injection for the treatment of nAMD.
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FINANCIAL DISCLOSURE
The Applicant has adequately disclosed financial arrangements with clinical investigators as 
recommended in the FDA guidance for industry on Financial Disclosure by Clinical 
Investigators.  There were no investigators with disclosable financial interests/arrangements 
(Form FDA 3455). There is no evidence to suggest that any of the investigators/sub-
investigators had any financial interests or arrangements with the Applicant.

Clinical Investigator Financial Disclosure
Review Template

Application Number:  BLA 761125
Submission Date(s):  February 7, 2019
Applicant:  Novartis Pharmaceuticals Corporation
Product:  BEOVU (brolucizumab injection) 120 mcg/mL

Reviewer:  Rhea A. Lloyd, MD
Date of Review:  July 1, 2019
Covered Clinical Studies (Name and/or Number):  

RTH258-C12-006
RTH258-C001
RTH258-C002
CRTH2582301E1

Was a list of clinical investigators provided:  Yes   No  (Request list from 
applicant)

Total number of investigators identified:  
RTH258-C12-006 46 investigators
RTH258-C001            212 investigators
RTH258-C002            147 investigators
CRTH2582301E1       68 investigators

Number of investigators who are sponsor employees (including both full-time and part-time 
employees):  None

Number of investigators with disclosable financial interests/arrangements (Form FDA 3455):  
RTH258-C12-006 3 investigators
RTH258-C001            9 investigators
RTH258-C002            37 investigators
CRTH2582301E1       3 investigators

If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)):

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study: 0 
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Significant payments of other sorts:  37
Proprietary interest in the product tested held by investigator:  0
Significant equity interest held by investigator in sponsor of covered study:  0
Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes   No  (Request details from 
applicant)

Is a description of the steps taken to 
minimize potential bias provided:

Yes   No  (Request information 
from applicant)

Number of investigators with certification of due diligence (Form FDA 3454, box 3) None
Is an attachment provided with the 
reason:  

Yes   No  (Request explanation 
from applicant)

OSI
A routine Office of Scientific Investigations (OSI) audit was requested.  Per the Office of 
Scientific Investigations Clinical Summary review dated 9/13/2019:

The clinical sites of Drs. Rich and Sararols were inspected in support of this BLA.  

1. Site #6221/5058
Ryan Rich, M.D.
Retina Consultants of Southern Colorado
2770 North Union Blvd. 20
Colorado Springs, CO 80909

2. Site 6187/1143
Laura Sararols, M.D.
Pedro i Pons 1, Vallès Oftalmologia Recerca-Capio
Hospital General de Catalunya-Hospital
Sant Cugat Del Valles (BCN), NA 08195
Spain

Some regulatory violations were noted at Dr. Rich’s site. Otherwise, based on the results of 
these inspections, the studies (Protocols RTH258-C001 and RTH258-C002) appear to have 
been conducted adequately, and the data generated by these sites appear acceptable in support 
of the respective indication.

DMEPA
The Division of Medication Error Prevention and Analysis (DMEPA) finalized a review of 
originally proposed proprietary name, BEOVU, and granted conditional acceptance on 
5/01/2019.  Their proprietary name risk assessment did not find the name vulnerable to 
confusion that would lead to medication errors and did not consider the name promotional.

DMEPA notified the applicant that the nonproprietary name, brolucizumab-dbll, was 
conditionally acceptable for the BEOVU product on 7/31/2019.
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DMEPA completed a labeling review of the originally submitted USPI and carton/container 
labeling on 8/22/2019.  They completed a second review on September 27, 2019 and found the 
September 18, 2019 labeling to be acceptable.

OBP LABELING
The Office of Biotechnology (OBP) Labeling Reviewer completed a review of the original 
labels and labeling submitted on February 7, 2019, and found them not acceptable from a 
labeling perspective.  The Labeling Reviewer provided suggested edits which were 
incorporated into the Division’s substantially complete labeling. The OBP Labeling Reviewer 
completed a second review encompassing the labeling submitted on September 18 and 25, 
2019, and found them acceptable from a labeling perspective.

DRISK
The Division of Risk Management (DRISK) review was completed on October 3, 2019, and 
concluded that a REMS is not necessary for this product.

OPDP
Office of Prescription Drug Promotion (OPDP) completed a review of the substantially 
complete labeling on 9/18/2019. 

13. Regulatory Action 
BLA 761094 BEOVU (brolucizumab-dbll) Injection will be approved for the treatment of 
neovascular age-related macular degeneration. There are no recommended postmarketing risk 
evaluation and management strategies (i.e., REMS) for this drug product. There are no 
additional proposed risk management actions except the usual postmarketing collection and 
reporting of adverse experiences associated with the use of the drug product.

The following post-marketing commitments, agreed to by the applicant, will be included in the 
approval letter:

1. PMC 3691-1

PMC Description 
Complete method development and implement a method  

 for a drug substance in-process control.

Final Report Submission: 31-Dec-2019 (method development completed)
30-Apr-2020 (evidence of implementation of testing)
First annual report (  test results)

2. PMC 3691-2

PMC Description 
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Complete an accelerated leachables study using the final container closure system with both
brolucizumab drug product and the most appropriate representative buffer.

Final Report Submission: 30-September-2020

3. PMC 3691-3

PMC Description 
Qualify the drug substance in-process and release samples for the bioburden test and drug
substance in-process samples for the endotoxin test using samples from three drug substance 
batches manufactured using the commercial process at 

Final Report Submission: 31-Jan-2020

4. PMC 3691-4

PMC Description 
Develop an endotoxin detection method adequate to detect endotoxin from the drug
product release samples.

Final Report Submission: 31-Dec-2019
Test Method Implementation: 30-Apr-2020
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14. Patient Experience Data
Patient Experience Data Relevant to this Application (check all that apply)

The patient experience data that was submitted as part of the 
application include:

Section where discussed, 
if applicable

Clinical outcome assessment (COA) data, such as Original Medical 
Officer’s review Section 
6.1. 6.2 and 6.3

□ Patient reported outcome (PRO)
□ Observer reported outcome (ObsRO)
□ Clinician reported outcome (ClinRO)

Performance outcome (PerfO) Visual Acuity
□ Qualitative studies (e.g., individual patient/caregiver interviews, 

focus group interviews, expert interviews, Delphi Panel, etc.)
□ Patient-focused drug development or other stakeholder meeting 

summary reports
□ Observational survey studies designed to capture patient experience 

data
□ Natural history studies 
□ Patient preference studies (e.g., submitted studies or scientific 

publications)
□ Other: (Please specify) 

□ Patient experience data that were not submitted in the application, but were 
considered in this review: 
□ Input informed from participation in meetings with patient 

stakeholders 
□ Patient-focused drug development or other stakeholder meeting 

summary reports
[e.g., Current Treatment 
Options]

□ Observational survey studies designed to capture patient 
experience data

□ Other: (Please specify)
□ Patient experience data was not submitted as part of this application. 

Reference ID: 4502966



Office Director, Deputy Division Director, 
and Cross-Discipline Team Leader Review
BLA 761094 BEOVU (brolucizumab-dbll) Injection

CDER Cross Discipline Team Leader Review Template
Version date: October 10, 2017 for all NDAs and BLAs

47

15. Labeling

Reference ID: 4502966
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17 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following 
this page
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