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ABSTRACT

Introduction: This study describes real-world
treatment patterns in Germany for brolu-
cizumab, an anti-vascular endothelial growth
factor (anti-VEGF) therapy for neovascular age-
related macular degeneration (nAMD).
Methods: This single-arm retrospective cohort
study used German patient-level prescription
data. Patients aged C 50 years, who received
C 1 brolucizumab prescription in one eye only
(unilateral) and had a minimum of 12 months
follow-up were included. Three cohorts were
defined from the overall population: anti-VEGF
treatment-naive patients (‘‘treatment-naive’’);

anti-VEGF treatment-experienced patients
(‘‘treatment-experienced’’); and of the treat-
ment-experienced cohort, patients persistent on
brolucizumab for 12 months (‘‘treatment-expe-
rienced persistent’’), i.e. who received C 2
brolucizumab injections and did not discon-
tinue or use other anti-VEGF agents in that
period. Descriptive statistics were used to anal-
yse patient characteristics and injection
intervals.
Results: A total of 2089 patients with at least
12 months follow-up and one brolucizumab
injection were analysed. Most were female
(58.1%), aged 80? years (54.7%). A total of 539
(25.8%) were treatment-naive, 1550 (74.2%)
treatment-experienced and, of those, 787
(50.8%) were persistent. Overall, the median
(interquartile range, IQR) number of brolu-
cizumab injections during the 12 months fol-
low-up was 5.0 (3.0–8.0). In the treatment-naive
and treatment-experienced sub-cohorts it was
5.0 (3.0–8.0) and 5.0 (3.0–9.0) injections,
respectively. In the treatment-experienced per-
sistent cohort the median (IQR) number of
injections was 8.0 (5.0–10.0). In this same
cohort, the median (IQR) treatment interval
between anti-VEGF injections before switch to
brolucizumab was 5.1 (4.0–8.0) weeks, whilst
the brolucizumab interval at 12 months after
switch was 8.0 (6.0–11.9) weeks. Of treatment-
experienced patients, 67% extended their
treatment interval and those with pre-switch
intervals less than 6 weeks (\q6w), in
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particular, had meaningful treatment interval
extensions.
Conclusion: Patients who switched to brolu-
cizumab had a median treatment interval
extension of about 3 weeks at 12 months. These
results show that treatment with brolucizumab
has the potential to reduce treatment burden in
patients with nAMD in routine clinical practice.

Keywords: Anti-VEGF injections; Brolu-
cizumab; Clinical practice; Neovascular age-
related macular degeneration (nAMD);
Prolonged treatment intervals; Real-world
evidence; REALIZE study; Reduced treatment
burden; Treatment patterns

Key Summary Points

Why carry out this study?

A major challenge in neovascular age-
related macular degeneration (nAMD)
management is the high treatment
burden on patients and caregivers.

Pivotal trials have suggested that
brolucizumab could reduce the treatment
burden of nAMD. Large real-world studies
on treatment patterns with brolucizumab
to date are limited and are needed to
inform its use in clinical practice.

What was learned from the study?

This retrospective cohort study using
prescription data from Germany assessed
treatment patterns with unilateral
brolucizumab injections in real-world
clinical practice for nAMD.

Patients who switched from other anti-
vascular endothelial growth factor (anti-
VEGFs) to brolucizumab extended their
injection interval by a median of
2.9 weeks at 12 months, from 5.1 weeks
pre-switch to 8.0 weeks at 12 months post-
switch to brolucizumab.

Findings suggest that brolucizumab may
allow for a reduced treatment burden in
patients with nAMD in routine clinical
practice.

INTRODUCTION

Intravitreal anti-vascular endothelial growth
factor (anti-VEGF) therapies have become the
standard of care for patients with neovascular
age-related macular degeneration (nAMD)
owing to clinical trial evidence supporting their
ability to improve visual acuity and quality of
life [1]. There are several anti-VEGF treatment
regimens for nAMD including fixed dosing,
treat-and-extend and pro re nata [2–4]. Evidence
from real-world clinical practice has shown
that, whilst treatment with ranibizumab and
aflibercept have transformed the visual out-
comes of patients with nAMD, maintenance of
visual acuity involves burdensome treatment
schedules. A significant proportion of patients
require treatment more frequently than every
8 weeks (\q8w) [2, 3, 5]. This high injection
burden may result in missed or discontinued
treatment, leading to poorer visual acuity out-
comes in real-world clinical practice compared
to clinical trials [2, 6]. Therefore, the current
challenge is to maintain visual acuity while
minimising treatment burden on patients and
caregivers [7].

Brolucizumab (Beovu�) is an anti-VEGF
therapy for nAMD approved by the US Food and
Drug Administration (FDA) [8], the European
Medicines Agency (EMA) [9], and other national
regulatory authorities after its efficacy and
safety were demonstrated in the pivotal phase 3
HAWK and HARRIER trials [10]. In the first year
of HAWK and HARRIER follow-up, brolu-
cizumab demonstrated non-inferior visual acu-
ity gains from baseline with greater fluid
reduction vs aflibercept. These results were
achieved with over 50% of patients treated with
brolucizumab maintained on a 12-weekly
(q12w) treatment interval after the loading
phase (every 4 weeks [monthly] for the first
three doses). This suggests that brolucizumab
may allow for a reduced treatment burden for
patients with nAMD, although no direct com-
parison regarding treatment intervals among
the two drugs within the trials could be made
[11]. Also, the generalisability of the HAWK and
HARRIER pivotal trials to real-world clinical
practice is limited. First, injection intervals are
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not as strictly protocol driven in real-world
practice and may vary. Second, since patients
who had received prior treatment for nAMD
were excluded from the HAWK and HARRIER
clinical trial population, there is also limited
information on brolucizumab switching pat-
terns and on the outcomes of patients who
switch to brolucizumab. There have been a
number of case studies of brolucizumab in pre-
treated populations of patients with nAMD that
showed meaningful interval extensions post-
switch to brolucizumab [12–17]; however, the
sample sizes are relatively small and come from
single centres.

Therefore, robust and larger real-world evi-
dence studies on treatment scheduling are
needed to understand the extent to which
brolucizumab can increase treatment intervals
between injections in clinical practice. The
objective of the study was to investigate real-
world treatment patterns with brolucizumab in
Germany, where it has been available for use
since March 2020.

METHODS

REALIZE is a single-arm retrospective cohort
study which aims to describe treatment patterns
with brolucizumab, including treatment inter-
vals between anti-VEGF injections before and
after a switch to brolucizumab.

Database Description

This study was conducted using the IQVIA
Longitudinal Prescription Database (LRx)
recording health data from patients in Germany
[18]. The LRx database contains fully anon-
ymised patient-level longitudinal data on
patient characteristics and complies with rele-
vant regulations for protecting patient privacy.
Data were analysed in aggregated form without
individual data becoming available. Individual
consent forms were not obtained in line with
German national and European Union legisla-
tion. Patient prescriptions are included as cov-
ered by the Statutory Health Insurance (SHI).
The SHI covers 90% of the German population,
and LRx covers approximately 80% of all

prescriptions reimbursed by SHI funds in 2021
[19]. The prescription date was used as a proxy
for anti-VEGF injection date.

Study Period and Cohort Description

The study period was defined from the date of
the first available anti-VEGF injection in the
data set to 30 November 2021. The index date
for each patient was the date of the first brolu-
cizumab injection, which could be anytime
between 1 March 2020 (since brolucizumab
became available in Germany for use outside of
clinical trials in March 2020) and 30 November
2021. The date of the patient’s first nAMD
diagnosis was assumed to be the date of the first
anti-VEGF prescription in the database for that
patient, from January 2015 onwards.

Patients aged 50 years or older with a diag-
nosis of neovascular AMD at index date with at
least one brolucizumab prescription regardless
of prior anti-VEGF treatment status and a min-
imum follow-up of 12 months from index date
were included in the study. Patients without a
record of prescription of any drug in the
6 months before the index date (pre-index per-
iod) were excluded from the study (Fig. 1).
Because no diagnosis information was available,
patients were assumed to have a nAMD diag-
nosis given that during the study period brolu-
cizumab only had marketing authorisation for
nAMD. As a result of the lack of eye-level data,
patients were excluded from the study if there
was evidence of bilateral treatment with brolu-
cizumab; patients were assumed to have
received bilateral treatment if they had more
than one brolucizumab unit in a single pre-
scription or at least one interval between two
brolucizumab injections shorter than 20 days.

We created three patient sub-cohorts: those
with no previous anti-VEGF treatment before
starting brolucizumab were referred to as the
‘‘treatment-naive cohort’’; those with a record of
previous anti-VEGF treatment before starting
brolucizumab were referred to as the ‘‘treat-
ment-experienced cohort’’; and lastly, a subset
of the treatment-experienced cohort, who were
persistent on brolucizumab for at least
12 months post-index date were referred to as
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the ‘‘treatment-experienced persistent cohort’’
(Fig. 1). Finally, two additional sub-cohorts with
at least 18 months follow-up (‘‘18-month fol-
low-up cohort’’, and ‘‘treatment-experienced
18-month persistent cohort’’) were defined.
During the study period, patients may have
discontinued treatment or switched to another
anti-VEGF, except for those in the treatment-
experienced persistent cohorts. Persistence on
brolucizumab was defined as having at least two
prescriptions of brolucizumab within
12 months of follow-up, without record of a
different anti-VEGF prescription and without
discontinuing brolucizumab treatment during
those 12 months (discontinuation was defined
as having no subsequent anti-VEGF injection
within 6 months since the prior anti-VEGF
injection).

Outcomes

Patient characteristics (age, gender) are reported
overall and by sub-cohort. For the treatment-
experienced cohort, we also report the type and
number of previous anti-VEGF agents, and time
since first anti-VEGF.

The primary outcome of the study was the
number of brolucizumab injections in the
12 months following the first brolucizumab
injection, overall and by sub-cohort. The sec-
ondary outcome was the time difference
between the last anti-VEGF treatment interval
before switch to brolucizumab and the last
brolucizumab treatment interval at 12 months.
The last anti-VEGF interval before switch was
defined as treatment interval between the last
two anti-VEGF injections before switch to
brolucizumab. The last brolucizumab interval at
12 months was defined as the time between the
last two brolucizumab injections before
month 12. This secondary outcome was only

Fig. 1 Definition of study population cohorts. *3 months
and 12 months exclusion before index date were also used
to create different cohorts for sensitivity analysis. More-
over, persistent patients are the patients who do not switch
to any other anti-VEGF, do not discontinue anti-VEGF

treatment and have at least two brolucizumab prescrip-
tions over the follow-up. **Persistence on brolucizumab for
a time period is defined as having at least two brolu-
cizumab prescriptions, no switch to other anti-VEGF and
no discontinuation during that period
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analysed in the treatment-experienced persis-
tent cohort. Moreover, for this cohort, patients
were grouped and analysed according to the
duration of their last treatment interval before
switch to brolucizumab.

Statistical Methods

Descriptive statistics were used to analyse the
outcomes of this study. Continuous variables
were summarised by reporting the number of
observations, means and standard deviations
(SD), median and interquartile range (IQR), and
minimum and maximum values and the pro-
portion of missing data. Categorical variables
were summarised by reporting counts and pro-
portions. No imputation method was used for
missing data and missingness was considered as
a separate category. Treatment interval, defined
as the time between two successive anti-VEGF

injections, was calculated as the time between
prescriptions in the database in weeks. For the
treatment-experienced cohort, the length of the
last interval before switch to brolucizumab was
categorised as less than 4 weeks, 4–6 weeks,
6–8 weeks, 8–10 weeks, 10–12 weeks and
12 weeks or more. Treatment switches are
described using Sankey diagrams that connect
each treatment switch event over time.

RESULTS

Patient Characterisation

A total of 2089 patients, with at least one
brolucizumab injection and a minimum of
12 months follow-up, were included in the
study. Most patients were female (58.1%), aged
80 years and older (54.7%). A total of 539
(25.8%) were treatment-naive, 1550 (74.2%)

Table 1 Characteristics of brolucizumab patients with at least 12 months follow-up

Patients with 12 months follow-up

Overall
N = 2089; 100%

Treatment-naive
N = 539; 25.8%

Treatment-experienced
(N = 1550; 74.2%)

Overall experienced
N = 1550; 100%

Persistent
N = 787; 50.8%

Age (years)

Mean (SD) 79.2 (7.8) 79.6 (7.8) 79.0 (7.9) 79 (8.1)

Median (IQR) 80.0 (75.0–85.0) 81.0 (75.0–85.0) 80.0 (74.0–84.0) 80.00 (74.0–84.0)

Min–max 50.0–97.0 51.0–97.0 50.0–96.0 51.0–96.0

50–59 43 (2.0%) 9 (1.7%) 34 (2.2%) 18 (2.3%)

60–69 206 (9.9%) 52 (9.7%) 154 (9.9%) 85 (10.8%)

70–79 697 (33.4%) 170 (31.5%) 527 (34.0%) 260 (33.0%)

C 80 1143 (54.7%) 308 (57.1%) 835 (53.9%) 424 (53.9%)

Gender

Female 1214 (58.1%) 327 (60.7%) 887 (57.2%) 434 (55.2%)

Male 769 (36.8%) 180 (33.4%) 589 (38.0%) 311 (39.5%)

Missing 106 (5.1%) 32 (5.9%) 74 (4.8%) 42 (5.3%)

Treatment-naive and treatment-experienced cohorts are a sub-cohort of the overall cohort. Treatment-experienced per-
sistent cohort is a sub-cohort of overall experienced cohort
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Table 2 Characteristics of treatment-experienced patients with at least 12 months follow-up

Patients with 12 months follow-up (2089; 100%)

Treatment-experienced
(N = 1550; 74.2%)

Overall
N = 1550; 100%

Persistent
N = 787; 50.8%

Anti-VEGF agent before switch to brolucizumab

Aflibercept 870 (56.1%) 436 (55.4%)

Bevacizumab 20 (1.3%) 11 (1.4%)

Ranibizumab 660 (42.6%) 340 (43.2%)

Number of previous anti-VEGF agents

1 783 (50.5%) 426 (54.1%)

2 743 (47.9%) 355 (45.1%)

3 24 (1.6%) 6 (0.8%)

Time since the first anti-VEGF injection (months)

Mean (SD) 36.2 (21.1) 35.1 (21.4)

Median (IQR) 35.0 (17.0–56.0) 34.0 (15.0–55.0)

Min–max 0.0–71.0 1.0–71.0

Distribution of time since the first anti-VEGF injection (months)

\ 20 451 (29.1%) 247 (31.4%)

[20–40] 390 (25.2%) 189 (24.0%)

[40–60] 390 (25.2%) 204 (25.9%)

C 60 319 (20.6%) 147 (18.7%)

Distribution of time since the first anti-VEGF injection (months)

Mean (SD) 7.6 (12.9) 8.9 (17.3)

Median (IQR) 5.0 (4.0–7.6) 5.1 (4.0–8.0)

Min–max 0.1–266.1 0.1–266.1

Missing 38 (2.5%) 25 (3.2%)

Last treatment interval between anti-VEGF injections before switch to brolucizumab (weeks)

Mean (SD) 7.6 (12.9) 8.9 (17.3)

Median (IQR) 5.0 (4.0–7.6) 5.1 (4.0–8.0)

Min–max 0.1–266.1 0.1–266.1

Missing 38 (2.5%) 25 (3.2%)

Last three intervals between anti-VEGF injections before switch to brolucizumab (weeks)

Mean (SD) 7.7 (7.1) 8.3 (7.7)
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treatment-experienced and, of those, 787
(50.8%) were treatment-experienced persistent
(Table 1). Most of the treatment-experienced
cohort previously received one 783 (50.5%) or
two 743 (47.9%) anti-VEGF agents, and less
than 2% received three. Patients in the overall
treatment-experienced cohort received afliber-
cept (56.1%), ranibizumab (42.6%) and beva-
cizumab (1.3%) before their first brolucizumab
prescription (Table 2). Finally, the characteris-
tics of patients in the 18-month follow-up
cohort were similar to those of the aforemen-
tioned 12-month cohorts (Tables S1, S2 in the
supplementary material).

Description of Treatment Patterns

Overall, the median (IQR) number of brolu-
cizumab injections during the 12-month fol-
low-up period was 5.0 (3.0–8.0). The
treatment-naive and treatment-experienced
sub-cohorts had a median (IQR) of 5.0
(3.0–8.0) and 5.0 (3.0–9.0) brolucizumab
injections, respectively. For the treatment-ex-
perienced persistent cohort, patients had a
median of 8.0 (5.0–10.0) injections (Table 3,
Fig. S1 in the supplementary material). For the
treatment-experienced persistent cohort the
median (IQR) treatment interval between the
last anti-VEGF injections before switch to
brolucizumab was 5.1 (4.0–8.0) weeks (Table 4).

Table 2 continued

Patients with 12 months follow-up (2089; 100%)

Treatment-experienced(N = 1550; 74.2%)

Overall
N = 1550; 100%

Persistent
N = 787; 50.8%

Median (IQR) 5.8 (4.6–8.0) 6.0 (4.9–8.4)

Min–max 1.1–77.0 1.1–75.7

Missing 152 (9.8%) 105 (13.3%)

Treatment-experienced persistent cohort is a sub-cohort of overall experienced cohort

Table 3 Number of brolucizumab injections, overall and by sub-cohort

Number of brolucizumab
injections

Patients with 12 months follow-up

Overall
N = 2089; 100%

Treatment-naive
N = 539; 25.8%

Treatment-experienced
(N = 1550; 74.2%)

Overall
N = 1550; 74.2%

Persistent
N = 787; 50.8%

Mean (SD) 5.7 (3.4) 5.2 (3.1) 5.8 (3.5) 7.4 (3.3)

Median (IQR) 5.0 (3.0–8.0) 5.0 (3.0–8.0) 5.0 (3.0–9.0) 8.0 (5.0–10.0)

Min–max 1.0–21.0 1.0–19.0 1.0–21.0 2.0–21.0

Treatment-naive and treatment-experienced cohorts are a sub-cohort of the overall cohort. Treatment-experienced per-
sistent cohort is a sub-cohort of overall experienced cohort
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Table 4 Treatment intervals of the treatment-experienced persistent cohort

Treatment-experienced persistent cohort

Overall
N = 787; 100%

Patients who extended treatment intervals at 12 months compared to the last interval before the switch

Number 527 (67.0%)

Last treatment interval between anti-VEGF injections before switch to brolucizumab (weeks)

Mean (SD) 8.9 (17.3)

Median (IQR) 5.1 (4.0–8.0)

Min–max 0.1–266.1

Missing 25 (3.2%)

Last treatment interval between brolucizumab injections at 12 months after switch to brolucizumab (weeks)

Mean (SD) 8.9 (4.2)

Median (IQR) 8.0 (6.0–11.9)

Min–max 3.0–25.1

Last treatment interval between brolucizumab injections at 12 months after switch to brolucizumab grouped by the length

of last treatment interval between anti-VEGFs before switch to brolucizumab (weeks)*

\ 4 weeks Number 85 (10.80%)

Mean (SD) 8.0 (3.8)

Median (IQR) 7.0 (4.6–10.0)

Min–max 3.1–17.0

4–6 weeks Number 356 (45.2%)

Mean (SD) 8.6 (4.1)

Median (IQR) 8.0 (5.9–10.4)

Min–max 3.0–25.1

6–8 weeks Number 126 (16.0%)

Mean (SD) 9.2 (4.2)

Median (IQR) 8.0 (6.3–11.3)

Min–max 3.0–24.6

8–10 weeks Number 76 (9.7%)

Mean (SD) 9.3 (3.7)

Median (IQR) 8.9 (6.8–12)

Min–max 3.7–21.3
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Table 4 continued

Treatment-experienced persistent cohort

Overall
N = 787; 100%

10–12 weeks Number 44 (5.6%)

Mean (SD) 10.4 (4.7)

Median (IQR) 10.0 (6.7–13.6)

Min–max 3.9–22.9

C 12 weeks Number 75 (9.5%)

Mean (SD) 10.5 (5.1)

Median (IQR) 10.9 (6.0–12.3)

Min–max 3.0–24.0

Treatment-experienced persistent cohort is a sub-cohort of overall experienced cohort
*Calculated on the basis of the number of patients with a pre-switch interval between two anti-VEGF prescriptions (i.e. 762
[96.8%])

Fig. 2 Duration of treatment intervals at 12 months for
the treatment-experienced persistent cohort stratified by
the duration of the last treatment interval between anti-
VEGF injections before switch to brolucizumab. Every
boxplot represents distributions of the data reported in
Table 4. (i.e. last treatment interval at 12 months grouped
by last treatment interval before switch to brolucizumab).
On the horizontal axis, N stands for the size of the sub-
cohort (using 787 as denominator) based on the length of
last treatment interval before switch to brolucizumab

(where a total of 762 patients from the treatment-
experienced persistent cohort had at least two anti-VEGF
prescriptions before index date and were considered for the
stratification). Each box covers the interquartile interval,
where 50% of the data is found. The horizontal line in the
box represents the median. The whiskers are the two lines
outside the box that go from the minimum to the lower
quartile (the start of the box) and then from the upper
quartile (the end of the box) to the maximum
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After switch to brolucizumab, the median
(IQR) interval between injections was 8.0
(6.0–11.9) weeks at 12 months. Sixty-seven
percent (527/787) of patients in the treatment-
experienced persistent cohort achieved longer
treatment intervals at 12 months with brolu-
cizumab when compared with the last treat-
ment interval prior to switch to brolucizumab.

When results were stratified by pre-switch
interval length, notable brolucizumab interval
extensions were achieved in those who had a
treatment interval prior to switch shorter than
6 weeks (Fig. 2; Table 4).

The results on interval extensions were
replicated in the treatment-experienced
18-month persistent cohort (Table S3 in the
supplementary material).

Patterns of Discontinuation and Switch

Overall, 16.0% (330/2089) of patients discon-
tinued brolucizumab treatment within the first
12 months. The 12-month discontinuation
rates were 17.6% (95/539) for the treatment-
naive cohort and 15.2% (235/1550) for the
treatment-experienced cohort.

The proportion of patients who switched at
least once to a different anti-VEGF during the
12 months after the first brolucizumab injection
was 40.4% (843/2089) overall, and 19.5% (105/
539) and 47.6% (738/1550) for treatment-naive
and treatment-experienced cohorts, respec-
tively. The switching path is represented in
Sankey plot diagrams (Fig. S2 in the supple-
mentary material).

DISCUSSION

The REALIZE study informs on patient charac-
teristics and treatment patterns with brolu-
cizumab in real-world clinical practice in
Germany. The main analyses were conducted
for the overall cohort with 12 months follow-
up. Sub-cohorts of patients based on prior anti-
VEGF treatment status and persistence were
further analysed. In REALIZE, brolucizumab
patients were mostly female (58.1%) and
80 years old and above (54.7%). These patient
characteristics were comparable to those of

other real-world studies with brolucizumab [20].
In the treatment-experienced cohort, approxi-
mately half of the patients (49.5%) had at least
two different anti-VEGFs before switch to
brolucizumab and had been on treatment on
average for 3 years. Additionally, most patients
(72.0%) of the treatment-experienced persistent
cohort had treatment intervals below 8 weeks
(\q8w) prior to switch. This is in line with
smaller case series and observational studies
across the world where most patients switching
to brolucizumab are those experiencing a high
treatment burden prior to switch to brolu-
cizumab, indicating a patient population with
significant unmet needs. For example, in the
SHIFT study, Bulirsch et al. focused on patients
with recalcitrant nAMD who were switched to
brolucizumab therapy, reporting that all
patients assessed had been previously treated
but had recalcitrant fluid despite a high treat-
ment frequency with ranibizumab, aflibercept
and bevacizumab prior to switch to brolu-
cizumab [20]. Another example is the REBA
study, a retrospective, multicentric study,
which included patients who switched to
brolucizumab because of either fluid recurrence,
fluid recalcitrance, or inability to extend
beyond four or six weekly treatment intervals
(q4w–q6w) prior to brolucizumab [13].

Our REALIZE study provides further clarity
on brolucizumab use and benefit amongst
treatment-experienced patients. The median
interval extension of patients who switched to
brolucizumab was about 3 weeks and approxi-
mately two-thirds (67.0%) of treatment-experi-
enced patients extended their treatment
interval. Similarly, several US single practice
real-world studies have reported comparable
interval extensions. Hamou et al. reported an
average interval extension in previously treated
eyes in the maintenance phase of 3 weeks [16].
Zubricky et al. concluded that previously trea-
ted patients switching to brolucizumab were
able to extend their intervals by approximately
4 weeks [12]. Abdin et al. showed that patients
with refractory nAMD who switched to brolu-
cizumab reduced their annual injection number
per eye by three injections in a small sample
(n = 21 eyes) which further indicates interval
extensions with brolucizumab [21]. Therefore,
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clinical trials and results from other real-world
evidence studies indicate that results seen in
REALIZE may be attributable to a better fluid
response to brolucizumab compared to other
anti-VEGF drugs [14, 15]. This may be explained
by the fact that the presence of fluid is a key
criterion, in clinical guidelines, when deter-
mining treatment interval for a patient [22, 23].
Therefore, persistent fluid is a common barrier
to extending treatment interval. Interestingly,
patients with a pre-switch anti-VEGF treatment
interval of less than 6 weeks had particularly
meaningful interval extensions in REALIZE,
which shows that patients who respond poorly
to other anti-VEGFs can benefit from switching
to brolucizumab [12]. Reassuringly, results on
interval extensions were replicated in the
treatment-experienced 18-month persistent
cohort which indicates that alleviation of
treatment burden is durable. Our results there-
fore add further evidence that brolucizumab
can extend treatment intervals, thus reducing
the number of injections which lowers treat-
ment burden for patients with nAMD [2–6] and
demonstrates that a switch to brolucizumab
may be an effective treatment option. Recalci-
trant fluid, particularly in outer compartments
such as the subretinal and sub-RPE (retinal pig-
ment epithelium) space with fluid alterations
can be better addressed with brolucizumab
[11, 13, 14, 24–26] which makes it a useful
addition to the armamentarium of choices in
treatment of nAMD. Strengths of the study lie
in the strong representativity and large coverage
of the database for the German patient popu-
lation, the large sample size and length of fol-
low-up time. Our results can as such be
considered a good representation of the way
brolucizumab is currently used in clinical prac-
tice in Germany.

Our REALIZE study results should be
nonetheless interpreted in the context of the
limitations of the real-world data and analysis
used. Firstly, all patients were assumed to be
diagnosed with nAMD because the marketing
authorisation of brolucizumab was for nAMD
only during the study period. While we cannot
rule out the possible inclusion of patients using
brolucizumab off-label in a compassionate care
setting for other retinal conditions, it is fair to

assume that these patients without nAMD
would make up a very small proportion of our
sample. Secondly, since time intervals between
anti-VEGF injections were inferred from pre-
scription dates, we cannot be certain when or
whether the prescribed injections were admin-
istered. In clinical practice in Germany, how-
ever, anti-VEGF injection is usually combined
with the issuance of a prescription, so that the
prescription of brolucizumab is always associ-
ated with the dispensing of the drug that occurs
with it, which makes the prescription date a
good proxy for injection date. Another limita-
tion consists of the lack of information at the
eye level, which led to the exclusion of patients
who received brolucizumab less than 20 days
apart and because we assumed they had
received bilateral anti-VEGF injections. Despite
this exclusion, it is possible that some bilateral
patients were still included in the study, which
would have led to underestimation of the
interval length between brolucizumab injec-
tions at the eye level. On the other hand, it is
also possible that unilateral patients were
excluded through the same exclusion criterion,
which would have led to overestimation of the
time between brolucizumab injections at the
eye level. While these limitations related to
prescription information exist (i.e. lack of anti-
VEGF injection date or bilaterality of the
patients), our study design and analytical
assumptions aimed at limiting their impact on
the interpretation of results.

Safety of brolucizumab treatment could not
be investigated in the present work because
safety data are not documented in the pre-
scription database. There has been an extensive
amount of research in this area which has gen-
erated patient management learnings and
guidance, to support healthcare professionals in
mitigating and managing the risk of inflam-
matory adverse events and vision loss [27–35].
These learnings include patients with a history
of previous intraocular inflammation (IOI)
being at higher risk, the importance of moni-
toring for the signs of IOI prior to anti-VEGF
injection, educating patients to report any
symptoms of IOI as soon as they arise and that
prompt intensive treatment of IOI could help
prevent or recover vision loss [20, 27–37].
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Finally, since brolucizumab is a relatively new
therapy launched in March 2020, treatment
patterns observed in routine care may not have
stabilised yet, and in particular they may have
been influenced by the confirmation of the
safety signal of retinal vasculitis and/or retinal
vascular occlusion, which may have prompted
treatment switches or discontinuation, and the
negative perception of a new drug with a higher
potency, which may have created a reservation
to initiate brolucizumab. Further analyses are
recommended when newer data on real-world
brolucizumab treatment patterns with even
longer follow-up periods are available.

CONCLUSION

This is the largest European study to date of
treatment patterns in brolucizumab patients.
Treatment-experienced patients who switched
to brolucizumab had a median treatment
interval extension of about 3 weeks with par-
ticularly meaningful treatment interval exten-
sions seen in patients with pre-switch intervals
of less than 6 weeks. These results provide real-
world evidence suggesting that brolucizumab
has the potential to reduce treatment burden on
patients with nAMD in routine clinical practice
and can enhance patient care when supple-
mented with patient management learnings.
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