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Sponsor 
Novartis Pharmaceuticals 

Generic Drug Name 

Brolucizumab 

Trial Indication(s) 
Age-related macular degeneration (AMD) 

Protocol Number 
CRTH258AUS15 

Protocol Title 
Real-world evaluation of brolucizumab for the treatment of neovascular (wet) age-related macular degeneration (AMD) (IRIS Study) 

Clinical Trial Phase 
NA 

Phase of Drug Development 
NA 

Study Start/End Dates   
Study Start Date: 03 June 2020 

Study Completion Date: 15 December 2020 
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Reason for Termination  
NA 

Study Design/Methodology 
This study was a retrospective cohort study of patients with wet AMD who received brolucizumab. Evidence was generated to describe their 
patient characteristics and clinical outcomes. The study was conducted using the IRIS Registry. 

Setting and study population 

IRIS Registry EHR data from 08-Oct-2016 to the date of most recent data from patients with wet AMD who initiated brolucizumab were 
analyzed in this study. 

• Identification period of the index date (index period): The patients fulfilling the selection criteria were be identified during the period from 
08-Oct-2019 to the date of most recent data (05-Jun-2020) 

• Index date: Defined as the date of the earliest brolucizumab injection during the index period 

• Study Period: The period from 08-Oct-2016 to the date of most recent data (05-Jun-2020) 

• Pre-index period: The period 36 months prior to the index date 

▪ Note: Data within 36 months prior to the index date was used to assess baseline characteristics. 

• Post-index period: The period 180 days after the index date 

• Follow-up: The longest duration of follow-up was 6 months. Patient eyes included in the studies have varying lengths of follow-up depending 
on when they initiated brolucizumab treatment and when the last visit was recorded in the respective databases. 
 
The last follow-up date was defined as the date of the last recorded visit or day that the ophthalmology practice that administered the index 
brolucizumab injection contributed data to the IRIS Registry, whichever occurred later. 
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Centers 

IRIS Registry  

Objectives: 

Primary objective(s) 
To assess Intraocular Inflammation (IOI) events observed after starting treatment with brolucizumab 

Secondary objective(s) 
Secondary objectives of this study were to assess baseline demographic and clinical characteristics, and the incidence of specific ocular AEs 
among patients treated with brolucizumab 
 
Other objective(s) 
To assess the association between specific ocular AEs (any form of IOI [including RV] and/or RO, RV and/or RO) and baseline 
demographic and clinical characteristics among patients treated with brolucizumab 

Test Product (s), Dose(s), and Mode(s) of Administration 

≥1 Brolucizumab Intravitreal injection 

Statistical Methods  
Descriptive statistics were tabulated for the baseline demographic and clinical characteristics and outcome variables. Analyses was performed 
at the patient level or patient eye level. Python was used to run all planned analyses. 
 
Continuous and categorical variables 
Continuous variables were summarized by providing the number of observations, means, medians, standard deviations, and minimum and 
maximum values. Categorical variables were summarized by providing counts and proportions, with missing data considered a separate 
category.  
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Multivariable analyses 
Generalized estimating equations were used to assess the association between the specific AEs (any form of IOI [including RV] and/or RO, 
RV and/or RV) and baseline patient demographics and clinical characteristics. Independent variables were selected based on clinical and 
statistical significance. GEE models were fit and output estimated marginal means based on the models to derive probabilities. 

Study Population: Key Inclusion/Exclusion Criteria  
Inclusion criteria: 

1. ≥1 Healthcare Common Procedure Coding System (HCPCS) code (J code) or EMR note for treatment with brolucizumab during the index 
period (date of earliest code or EMR note = index date) 

Note: The date of brolucizumab injection was confirmed. Some patients are seen on one day, have the proposed treatment documented in an 
EMR note, but then treated on a later date. 

2. ≥18 years old on the index date 

3. ≥1 Current Procedural Terminology (CPT) code for intravitreal administration on the index date 

4. ≥1 ICD-9/10 code for wet AMD in the 36 months prior to or on the index date 

Note: Off-label use of brolucizumab is not expected given payer access restrictions in the US. 

5. ≥1 follow-up visit after the index date 

6. ≥1 VA assessment on the index date or within 365 days prior to the index date 
 

Exclusion criteria 
1. Use of brolucizumab prior to 08-Oct-2019 (e.g. clinical trials) 

2. Unknown laterality of the index eye on the index date 
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Participant Flow Table 
Patients with a diagnosis of wet AMD who were treated with brolucizumab from 08-Oct-2016 to 05-Jun-2020 were included from the IRIS 
Registry. The dataset included 14,126 eyes and 12,155 patients who received ≥1 brolucizumab injection between 08-Oct-2019 and 05-Jun-
2020. After applying further inclusion and exclusion criteria, there were 13,603 eyes (11,801 patients) with ≥1 ICD-9/10-CM code for wet 
AMD in the 36 months prior to or on the index date. The following criteria were applied to derive the study population. 
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Baseline Characteristics 
Refer to Secondary Outcomes section for baseline characteristics. 
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Primary Outcome Result(s) 
In the brolucizumab-treated eyes from the IRIS Registry, approximately 2.39% of patient eyes had any forms of IOI (including RV) and/or 
RO and approximately 0.55% were reported to have RV and/or RO only. Other AE incidence rates in the total eyes were RV 
(0.16%), RO (0.42%), RAO (0.28%), IOI (1.56%), endophthalmitis (relevant to the safety evaluation, 0.24%), and panuveitis (0.30%). 
Observed events were identified using ICD codes and a causality link of events with brolucizumab injections cannot be confirmed. 
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Secondary Outcome Result(s): 
Baseline Patient and Clinical Demographics 
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Overall, most (77.51%) patient eyes received unilateral treatment with brolucizumab. At the index date the median VA was 65.00 ETDRS 
letters and 86.58% of eyes had Snellen VA scores of 20/12-20/160. Retina specialists were the most common (86.76%) types of provider for 
the first brolucizumab injection. Only 968 (9.08%) of the eyes were treatment naïve. Most eyes (6,019, 56.50%) had received 1 prior anti-
VEGF agent. The mean interval of time between a prior anti-VEGF and brolucizumab initiation was 86.18 (median 56.00) days. 
 
Greater than 90% of patient eyes had switched from another anti-VEGF agent, with aflibercept being the most common immediate prior 
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anti-VEGF agent (73.92% of eyes). The mean (SD) duration of the last anti-VEGF treatment for any agent was 580.91 (361.38) days. The 
mean (SD) number of injections prior to the initiation of brolucizumab for any prior anti-VEGF agent was 11.75 (8.65). Similar trends were 
observed in the other cohorts. 
 
Brolucizumab Treatment Characteristics & Baseline VA 
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Other Relevant Findings 
Association between specific ocular AEs (any form of IOI [including RV] and/or RO, RV and/or RO) 
 
Identification of potential risk factors at baseline on incidence of any form of IOI (including RV) and/or ROa based on a multivariable 
model 
RISK FACTORS ODDS RATIO (OR) P Values 
Prior IOI (including RV) and/or RO (12 months prior to the first 
brolucizumab injection) 

OR: 4.69 [95% CI: 3.24, 6.79] <0.001 

Female gender OR 2.23 [95% CI: 1.67, 2.96] <0.001 
Age (Continuous 5 year interval) OR: 0.85 [95% CI: 0.80, 0.91] <0.001 
Prior anti-VEGF treatment status  (ref. Naive) OR: 1.24 [95% CI: 0.77, 1.98] 0.38 
Follow-up (Days) OR 1.01 [95% CI: 1.01, 1.01] <0.001 

OR > 1 indicates increased risk of AE of interest and OR < 1 indicates a decreased risk of IOI and/or RO 
 
 
Identification of potential risk factors at baseline on incidence of any RV and/or ROa based on a multivariable model 
RISK FACTORS ODDS RATIO (OR) P Values 
Prior IOI (including RV) and/or RO (12 months prior to the first 
brolucizumab injection) 

OR: 12.53 [95% CI: 7.06, 
22.25] 

<0.001 

Female gender OR 2.89 [95% CI: 1.52, 5.50] <0.001 
Age (Continuous 5 year interval) OR: 0.91 [95% CI: 0.80, 1.02] 0.10 
Prior anti-VEGF treatment status  (ref. Naive) OR: 0.51 [95% CI: 0.26, 1.02] 0.06 
Follow-up (Days) OR 1.15 [95% CI: 1.09, 1.22] <0.001 

OR >1 indicates increased risk of AE of interest and OR<1 indicates a decreased risk of RV and/or RO 
 
 
 
Estimation of incidence for any form of IOI (including RV) and/or RO based on identified risk factors at baseline 
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RISK FACTORS NUMBER OF AVAILABLE 

PATIENT EYES 
Estimated Incidence Rate  

Overall 10,652 2.22% 
No Prior IO/RO + Male 4,383 1.17% [95% CI: 0.85%, 1.49%] 
Male 4,547 1.32% [95% CI: 0.98%, 1.65%] 
No Prior IO/RO 10,239 1.96% [95% CI: 1.69%, 2.23%] 
No Prior IO/RO + Female 5,856 2.56% [95% CI: 2.15%, 2.96%] 
Female 6,105 2.90% [95% CI: 2.48%, 3.32%] 
Prior IO/RO + Male 164 5.24% [95% CI: 1.83%, 8.65%] 
Prior IO/RO 413 8.70% [95% CI: 5.98%, 11.42%] 
Prior IO/RO + Female 249 10.98% [95% CI: 7.10%, 14.87%] 

 
 
Estimation of RV and/or RO based on identified risk factors at baseline 
RISK FACTORS NUMBER OF AVAILABLE 

PATIENT EYES 
ESTIMATED INCIDENCE RATE  

Overall 10,458 0.46% 
No Prior IO/RO + Male 4,336 1.16% [95% CI: 0.04%, 0.27%] 
Male 4,494 0.22% [95% CI: 0.08%, 0.36%] 
No Prior IO/RO 10,062 0.32% [95% CI: 0.21%, 0.44%] 
No Prior IO/RO + Female 5,726 0.45% [95% CI: 0.28%, 0.63%] 
Female 5,962 0.65% [95% CI: 0.44%, 0.85%] 
Prior IO/RO + Male 158 1.93% [95% CI: 0.00%, 4.08%] 
Prior IO/RO 394 3.97% [95% CI: 2.04%, 5.90%] 
Prior IO/RO + Female 236 5.33% [95% CI: 2.47%, 8.20%] 
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Safety Results 
Refer to primary outcome results (Overall incidence rates of any form of IOI (including RV) and/or ROa up to 6 months after the first 
brolucizumab injection ) 

Limitations 
There are certain limitations with these types of retrospective analyses using data collected from routine clinical practice. Although these 
analyses were pre-specified, they were non-interventional and retrospective as opposed to a clinical trial in which data are collected 
prospectively. Limitations of these analyses include lack of access to patient charts or imaging, the use of ICD codes to identify observed 
events, and a median follow-up of only 3 months. Codes can only constitute a proxy for the event of interest and the severity remains unknown, 
thus, in the absence of charts or imaging a causality link of events with brolucizumab treatment cannot be confirmed. Other risk factors and 
confounders are not available in the dataset. The combination of the low number of events and the absence of robust discriminatory risk factors 
that can clearly distinguish patients with the risk factor from those without means that the risk factors identified in these analyses cannot be 
used as a predictor for the occurrence of IOI and/or RO in routine clinical practice. It is unknown whether not initiating brolucizumab treatment 
in patients with prior IOI (including RV) and/or RO in the past 12 months would reduce the incidence of AEs of interest observed following 
exposure to brolucizumab.   

It was noted that there may have been a truncation bias introduced in these analyses due to the potential for the end of the index period and 
the end of the study period to coincide for some patients. This coincidence could reduce the follow-up window for observation of AEs if 
brolucizumab treatment was initiated later in the index period. Moreover, early 2020 coincided with the first wave of COVID-19 cases in the 
US, which led to decreased clinic attendance of AMD patients for follow-up anti-VEGF injections.22-24 AE estimates could be subject to 
bias as a result of patient failure to attend follow-up appointments before the end of the study period. In defining the boundary conditions of 
the analysis, we attempted to balance providing enough time for patient follow-up and obtaining early insights into the prevalence of AEs 
following brolucizumab injection. 
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Conclusion: 
In conclusion, data from the IRIS registry provided early insights into the safety of patients with wet AMD who initiated brolucizumab. The 
incidence rate for any form of IOI and/or RO was approximately 2.4%. 
 
Patients with IOI and/or RO in the 12 months prior to the first brolucizumab injection had the highest estimated incidence rate for an event of 
any form of IOI (including RV) and/or RO among patient eyes in the 6 months post first brolucizumab treatment. Similar findings were 
observed for the sub-group of patient eyes with RV and/or RO. However, considering the design and limitations of these analyses and the 
available data, this association is not predictive of the risk of occurrence of AEs of interest in patients with prior IOI (including RV) and/or 
RO treated with brolucizumab, and a causal link between this association and brolucizumab is unknown. 
 
Additional studies are needed with longer follow-up intervals to assess the long-term safety of brolucizumab treatment and further analyses 
of the IRIS Registry may be warranted. These results represent early findings from routine clinical practice that explore potential risk factors 
for inflammation-related AEs that may occur following treatment with brolucizumab.  

Date of Clinical Study Report 
05 February 2021 


