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Brolucizumab (Beovu, Novartis, Basel, Switzerland) is the
newest anti-vascular endothelial growth factor (anti-VEGF)
drug. It was approved for the treatment of neovascular age-
related macular degeneration (nAMD) by the US-FDA on
October 7, 2019, followed by the European Commission’s
approval for use in the European Union on February 13,
2020. Brolucizumab received marketing approval based on
the two pivotal phase 3 clinical trials—HAWK and HAR-
RIER, with a q8/q12 week dosing regimen [1]. To the
best of our knowledge, real-world clinical data of con-
secutive patients who have undergone this therapy has not
yet been reported. Here, we report the early clinical out-
comes regarding safety and efficacy after brolucizumab
administration.

A retrospective, consecutive, interventional, uncon-
trolled, multicenter study was conducted incorporating
data from four centers in the United States of America
(USA). Institutional Review Board approval was obtained
at each participating center and the investigators adhered
to the tenets of the Declaration of Helsinki. All patients
were treated with at least one intravitreal injection of
brolucizumab 6 mg between December 2019 and February
2020. A minimum of 4-weeks follow-up was required to
be included in the study. Eyes with structural changes
other than nAMD and patients with vitreoretinal interface
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diseases were excluded. Each patient underwent best-
corrected visual acuity (BCVA) measurement with a
Snellen chart (converted to LogMAR for analysis), central
subfield thickness (CST) with spectral-domain optical
coherence tomography and intraocular pressure measure-
ment along with complete ophthalmic examination at
baseline and the last follow-up after brolucizumab injec-
tion. Descriptive statistics including mean, standard
deviation, median, and range were calculated for con-
tinuous variables. A paired sample r-test was used to
measure the mean differences between preinjection and
postinjection values.

Forty-two eyes of 42 patients were included in this study.
The patients received a total of 60 injections. The mean age
was 79.2+7.0 years and 57.2% were females. The mean
follow-up period was 7.2 + 3.6 weeks after the first injection
of brolucizumab. Twenty-nine eyes received a single
injection of brolucizumab, nine eyes received two injec-
tions, three eyes had three injections, and one eye had four
injections. All the eyes were previously treated with single
or a combination of other intravitreal anti-VEGFs (bev-
acizumab, ranibizumab, and aflibercept). The median
number of previous anti-VEGF injections was 19 (range
3-107). Fifteen eyes received aflibercept and one eye
received ranibizumab during the follow-up after brolucizu-
mab injection. Immediate data prior to the first brolucizu-
mab injection was considered as the baseline, and the
subsequent data after brolucizumab injection were included
in the analysis.

Key outcomes
Visual acuity
Mean BCVA at baseline was 0.42 + 0.28 LogMAR (20/50)

and was 0.36 +£0.29 (20/50) at the last follow-up p = 0.33
(95% CI = —0.0637 to 0.1837).
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Fig. 1 Representative case of nAMD showing reduction of central
subfield thickness (CFT) from 364 to 274um along with the
complete resolution of sub-retinal fluid (SRF) and reduction in
pigment epithelial detachment (PED) height after 6 weeks of

Disease activity

Mean CST at baseline was 314 +94 microns which
improved significantly to 263 +51 microns (p = 0.0027;
95% CI=18.17-83.83). At baseline, sub-retinal fluid
(SRF) was present in 38 eyes (90.4%). SRF completely
resolved in 15 eyes (39.4%), was reduced in 17 eyes
(44.7%), and persisted without any change in 6 eyes
(15.7%). Intra-retinal fluid (IRF) was present in 19 (45.2%)
eyes at baseline and completely resolved in 7 eyes (36.8%),
decreased in 8 eyes (42.1%), and persisted without any
change in 4 eyes (21.0%). Pigment epithelial detachment
(PED) was present in 31 eyes (73.8%) at baseline and
resolved in 2 eyes (6.4%), was reduced in 13 eyes (41.9%)
and did not show any change in 16 eyes (51.6%) (Fig. 1).
To avoid the probable error due to pooled analysis of all the
patients, we performed a sub-analysis of patients who
underwent a single injection of brolucizumab (29). There
was no statistically significant difference in any of the
parameters. This could be due to a limited number of
patients with multiple injections. Patients who underwent
more than one injection of brolucizumab received it at an
interval of 4-6 weeks and the mean number of injections
was 1.4 +0.73.

Safety
The occurrence of ocular or systemic adverse events was
noted at each follow-up visit after brolucizumab treatment.

In particular, the presence of anterior and posterior segment
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S/p Aflibercept OD x 4
BCVA OD 20/30
CST 364 um

S/p Brolucizumab x 1
BCVA OD 20/25
CST 274 um

brolucizumab first injection. Furthermore, BCVA improved from 20/
30 to 20/25. Patient was previously treated with four injections of
aflibercept. (Courtesy: SRS).

inflammation was recorded with a special emphasis on the
development of retinal occlusive vasculitis at any point of
time after brolucizumab injection. In this study, none of the
sites reported any signs of inflammation, vasculitis, or any
other ocular or systemic adverse effects in any of
their cases.

To summarize, early real-world data in this limited series
demonstrated that brolucizumab was safe and effective in
stabilizing BCVA in patients who have undergone previous
treatment with other anti-VEGFs agents. Tachyphylaxis is a
phenomenon wherein repeat administration of a drug is
associated with a decreased therapeutic response. However,
it could not be determined in this study due to the history of
multiple drug usage and wide range (3—107) of injections.
Brolucizumab also appears to be effective in further redu-
cing the fluid in different compartments (SRF/IRF). Also, a
reduction in PED was noted in approximately half of the
cases. This study was not intended to determine the effect of
switching to brolucizumab. The American Society of Retina
Specialists (ASRS) released an alert on February 23 and
March 30, 2020, reporting 11 and 21 cases of occlusive
vasculitis, respectively [2]. In our study, we did not find any
case of anterior or posterior segment inflammation includ-
ing occlusive retinal vasculitis. However, given the reported
rates, our series is too small to make any definitive state-
ments regarding safety. Intraocular inflammation has been
reported with other anti-VEGFs in the past, most notably
with aflibercept [3]. Postinjection retinal vasculitis is a
newer phenomenon for anti-VEGF agents used for intravi-
treal injections. Few authors have published cases with
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occlusive vasculitis after brolucizumab in the recent past
[4-6]. There are few hypotheses proposed to explain this
immunogenic phenomenon, but it is not clear at this point
due to the paucity of cases with detailed analysis [6, 7].

There are limitations to the study due to its small sample
size, absence of a control group, and short follow-up. Fur-
thermore, all the eyes were previously treated with a sig-
nificant number of other anti-VEGF injections. Hence, these
results cannot be directly extrapolated to the treatment naive
eyes. Studies with large sample size and long-term follow-
up with a comparison arm will be important to better
understand the anatomic efficacy and durability benefits of
brolucizumab and the risks of occlusive vasculitis which
will be critical to define the optimal use of brolucizumab in
the real world.
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