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Abstract

Background: Neovascular age-related macular degeneration (nAMD), also
known as wet AMD, is a chronic eye disease that affects the macula, which is
the central part of the retina responsible for sharp, central vision. Brolucizumab
is a type of anti-vascular endothelial growth factor (VEGF) drug, which works
by blocking the activity of a protein called VEGF that promotes the growth of
abnormal blood vessels under the macula in neovascular AMD. The aim of this
study was to evaluate the clinical outcome of brolucizumab in the treatment of
neovascular age-related macular degeneration. Material & Methods: This
prospective observational study was conducted in Department of
Ophthalmology, Bangladesh Eye Hospital & Institute Ltd, Dhaka, Bangladesh,
during the period from February 2022 to February 2023. Total 60 patients with
neovascular AMD were included in this study who were treated with
brolucizumab. Results: The mean age of the patients was 74.3 (SD£9.8) years.
Majority of the study subjects were (51.7%) female patients in the study. In our
study, majority (38.3%) of the patients had only their right eye affected. In
optical coherence tomography (OCT) findings, we found that a high percentage
of patients had subretinal fluid (85%), intraretinal fluid (61.7%), and sub-RPE
fluid (83.3%). The BCVA showed a significant change after 12 weeks of
treatment, as indicated by the P-value of 0.0007. Here improvement of vision
was seen in patients with AMD with active Choroidal neovascularization
(CNV). But in case of AMD with macular scar, no improvement of vision was
seen. In addition, the SRT, FCP, and CMT parameters also showed a statistically
significant (P<0.001) improvement after brolucizumab treatment. In our study,
4 patients (6.7%) experienced intraocular inflammation, which is inflammation
within the eye, 2 patients (3.3%) reported cloudy vision, and 3 patients (5%)
experienced eye redness as a complication of the treatment. The majority of the
patients, 51 (85%) did not experience any complications from the treatment.
After treatment, improved vision was seen in most of the study patients (70%)
and 30% had no improvement. Conclusion: From the findings of our study, it
can be concluded that brolucizumab may be an effective treatment for
neovascular AMD, as it can improve the best-corrected visual acuity and
structural outcomes of the retina such as subfoveal retinal thickness, foveal
center point, and central macular thickness. There was also a tolerable
complication rate after treatment.

Keywords:- Clinical Outcome, Brolucizumab, Treatment, and Neovascular Age-Related Macular Degeneration.
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INTRODUCTION

Age-related macular degeneration (AMD) is a
chronic, progressive condition of the retina's
macular area that affects people over 65 and
causes permanent loss of central vision.[ll With
8.7% of all blindness worldwide attributable to
this ocular disorder, it continues to be the
predominant factor in severe vision loss in
industrialized nations.[2] There are
approximately 288 million instances of AMD
reported globally, with the number anticipated
to rise to 196 million cases by 2040.21 AMD is
classified into two types: neovascular AMD
(nAMD) or wet and dry AMD. Just 20% of AMD
patients have the neovascular type of the
disease, yet this group accounts for most cases
of more severe and fast vision loss.l3l The
primary feature of nAMD is the development of
choroidal neovascularization (CNV), which is
made up of new, diseased, and immature blood
vessels. Infiltration of fluid that has collected
intraretinal, subretinal, or behind the retinal
pigment epithelium may occur from this
pathological  angiogenesis  (RPE). Hard
exudates, hemorrhages, RPE rips, or the
emergence of a disciform scar are further
clinical nAMD symptoms. In the absence of the
proper therapeutic intervention, these clinical
abnormalities gradually harm photoreceptors,
lowering visual acuity.[£5678] Age is the biggest
non-modifiable risk factor for AMD, while the
illness has a complex etiology.l4l Smoking and
certain dietary habits have repeatedly been
linked to an increased risk of AMD. The
development of AMD is also likely to be
influenced by hyperlipidemia and
hypertension. Moreover, there is a significant
genetic component because the etiology of
AMD has been linked to several genetic

variations.l#! To maintain or increase visual
acuity, nAMD treatment focuses on preventing
angiogenesis and vascular leakage.l?l Since that
vascular endothelial growth factor (VEGF)
plays a major role in the formation of CNV, the
introduction of VEGF inhibitors has shown
outstanding visual results in nAMD patients.3,6
Brolucizumab, an intravitreal anti-VEGF
medication, was authorized for treatment of
neovascular age-related macular degeneration
(nAMD) by the US Food and Drug
Administration on October 8, 2019, followed by
clearance by the European Medicines Agency in
February 2020.01011121314] The anti-vascular
endothelial growth factor (VEGF) A fragment is
a humanized single-chain variable antibody
fragment that binds to all human isoforms of the
protein.[131617.1819] Because of its tiny molecular
size of 26 kDa, excellent solubility, and other
pharmacologic characteristics, it may attain 10
times greater molar concentrations than
aflibercept.121819.20] These qualities are thought
to be the cause of the subfoveal retinal thickness
(SRT) decrease that was more pronounced on
optical coherence tomography (OCT) scans and
the possible extended durability that may have
been shown in the pivotal phase 3 clinical
HAWK and HARRIER studies.[17.18.19.20,21,27]
Recent pivotal studies have demonstrated that
brolucizumab is not inferior to the comparison
aflibercept in terms of visual result. Post hoc
analysis revealed favorable anatomical effects
across the board.[2224 Nevertheless, safety
indications, such as intraocular inflammation
(IOI) and retinal vasculitis with or without
occlusion, have been noted in both RCTs and
post-marketing reports.[2l The current study
was conducted to evaluate the clinical outcome
of brolucizumab in the treatment of neovascular
age-related macular degeneration.
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Objectives

To evaluate the clinical outcome of
brolucizumab in the treatment of neovascular
age-related macular degeneration.

MATERIAL AND METHODS

This prospective observational study was
conducted in Department of Ophthalmology,
Bangladesh Eye Hospital & Institute Ltd,
Dhaka, Bangladesh, during the period from
February 2022 to February 2023. Total 60
patients with neovascular age-related macular
degeneration (nAMD) were included in this
study. All patients were treated with
brolucizumab 6mg up to 12 weeks
observational period with 4 weeks gap between
treatment. At each visit, best- corrected visual
acuity (BCVA) determination and complete
ophthalmic examination, including slit-lamp
examination and funduscopy following pupil
dilation, was performed. Retinal imaging was
performed at each visit with spectral- domain
optical coherence tomography (SD- OCT).
Consent of the patients and guardians were
taken before collecting data. After collection of
data, all data were checked and entered into
computer and statistical analysis of the results
being obtained by using windows-based
computer software devised with Statistical
Packages for Social Sciences version 22. P value
of less than 0.05 was considered statistically
significant.

RESULTS

[Table 1] demonstrates the demographic
characteristics of the study people. The mean
age of the patients was 74.3 (SD+9.8) years
ranged from 52 to 83 years. Majority of the

study subjects were (51.7%) female patients in
the study. In our study, about 38.3% patients
had only their right eye affected, 35.0% had only
their left eye affected, and 26.7% had both eyes
affected. [Table 2] shows the optical coherence
tomography (OCT) findings related to fluid in
the retina. The table indicates that a high
percentage of patients had subretinal fluid
(85%), intraretinal fluid (61.7%), and sub-RPE
fluid (83.3%). [Table 3] shows the functional and
structural outcomes at baseline and after using
to brolucizumab. In our study, the best-
corrected visual acuity (BCVA) at start of the
treatment was 0.39£0.29 and after 12 weeks of
treatment was 0.20£0.31 and there was
statistically significant change, as indicated by
the P-value of 0.0007. Here improvement of
vision was seen in patients with AMD with
active Choroidal neovascularization (CNV). But
in case of AMD with macular scar, no
improvement of vision was seen. In addition,
the CSRT, FCP, and CMT parameters also
showed a statistically significant (<0.001)
improvement after brolucizumab treatment. At
baseline CSRT was 417.37+102.47 um, FCP was
363.32+133.39 um and CMT was 476156 um. At
12th week, CSRT was 328.25+90.50 um, FCP was
272.80£122.40 um and CMT was 2924144 pm.
The mean values for these parameters
decreased after treatment. [Table 4] represents
the complications that occurred after treatment.
In our study, 4 patients (6.7%) experienced
intraocular inflammation, which is
inflammation within the eye, 2 patients (3.3%)
reported cloudy vision, and 3 patients (5%)
experienced eye redness as a complication of
the treatment. The majority of the patients, 51
(85%) did not experience any complications
from the treatment. [Figure 1] shows the
outcome after treatment of brolucizumab
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among nAMD patients. Improved vision was
seen in most of the study patients (70%) and
30% had no improvement. [Figure 2 and 3]

demonstrates the OCT findings of patients.
Figure 4 shows the CFP view of macula.

Table 1: Demographic characteristics of the study people (N=60)

Characteristics n | %
Age Mean + SD 74.3 £9.8
Range 52-83
Sex Male 29 48.3
Female 31 51.7
Affected eye Only right 23 38.3
Only left 21 35.0
Both 16 26.7

Table 2: Optical coherence tomography (OCT) findings related to fluid in retina (N=60)

OCT findings n %

Subretinal fluid 51 85.0
Intraretinal fluid 37 61.7
Sub- RPE fluid 50 83.3

RPE= retinal pigment epithelium

Table 3: Functional and structural outcomes at baseline and after using to brolucizumab (N=60)

Parameter Baseline After treatment P-value
At 4th week | At8th week | At 12th week

BCVA (logMAR) 0.39+0.29 0.30+0.29 0.26 +£0.30 0.20+0.31 0.0007°

SRT (um) 417.37+102.47 398+94.68 361.92.20 328.25+90.50 <0.001°

FCP (um) 363.32+133.39 348+129.47 292+126.55 272.80+122.40 <0.001°

CMT (um) 476+156 4104150 365+149 292+144 <0.001°

BCVA= best-corrected visual acuity; SRT= Subfoveal retinal thickness; FCP= foveal center point.
CMT=Central macular thickness.

P value reached from unpaired t-test

S= Significant (p<0.05)

Table 4: Complications after treatment of brolucizumab among nAMD patients (N=60).

Complication n %
Intraocular inflammation 4 6.7
Cloudy vision 2 3.3
Eye redness 3 5.0
No complication 51 85.0
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Figure 1: Outcome after treatment of
brolucizumab among nAMD patients (N=60).
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the European Medicines Agency (EMA) for the
treatment of nAMD, based on the findings from
the HAWK and HARRIER studies.[2223] The
current study was conducted to evaluate the
clinical outcome of brolucizumab in the
treatment of neovascular age-related macular
degeneration. Among 60 patients, the mean age
of the patients was 74.3 (SD+9.8) years ranged
from 52 to 83 years with a female predominance
(51.7%). Sharma A et al,[2¢! found that among
patients with nAMD, mean age was 79.2+7.0
years and 57.2% were females which is similar
to our study. Another study of Bulirsch LM et
al,27l also found similar demographic findings
where 52.6% were female with a mean (+SD)
age of 79.5+6.7 years. In our study, about 38.3%
patients had only their right eye affected, 35.0%
had only their left eye affected, and 26.7% had
both eyes affected. In optical coherence
tomography (OCT) findings, we found that a
high percentage of patients had subretinal fluid
(85%), intraretinal fluid (61.7.%), and sub-RPE
fluid (83.3%). In the study of Montesel A et al,[28]
among 19 eyes of 19 patients intraretinal fluid
was present at baseline in 12 eyes (63%), sub-
retinal fluid was present at baseline in 17 eyes
(89%). In another study of Bulirsch LM et al,[27]
sixty- one eyes (96.8%) of 55 patients presented
at baseline with intraretinal and/or subretinal
and/or sub- RPE fluid where 7 eyes with
subretinal, intraretinal and sub- RPE fluid, 4
eyes with only subretinal and intraretinal fluid,
18 eyes with subretinal and sub- RPE fluid, 6
eyes with intraretinal and sub- RPE fluid, 13
eyes with only subretinal fluid, 12 eyes with
only intraretinal fluid, and 1 eyes with only sub-
RPE fluid were detected by SD- OCT imaging.
In our study, the best-corrected visual acuity
(BCVA) at start of the treatment was 0.39+0.29
logMAR and after 12 weeks of treatment was

0.20+0.31 logMAR and this change was
statistically significant, as indicated by the P-
value of 0.0007. In the study of Sharma A et
al,[26] 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, which is in line with
our study. But in the study of Montesel A et
al,[28] mean baseline best-corrected visual acuity
was 0.4 + 0.4 logMAR and at the last follow-up
was 0.4 + 0.6 logMAR (p= 0.778) indicating a
stable BCVA which is not similar to our study.
In our study, the central subfield retinal
thickness (CSRT), foveal center point (FCP), and
Central macular thickness (CMT) parameters
showed a statistically significant (P<0.001)
improvement after brolucizumab treatment. At
baseline CSRT was 417.37£102.47 um, FCP was
363.32+133.39 um and CMT was 476156 pm. At
12th week, CSRT was 328.25+90.50 pm, FCP was
272.80£122.40 um and CMT was 2924144 pm.
The mean values for these parameters
decreased after treatment, indicating a
reduction in retinal thickness and improved
structural outcomes. In the study of Bulirsch
LM et al, 27l FCP was 363.32+133.03 (89-826) um
and mean CSRT was 409.43+112.32 (224-784)
pum at baseline. At visit 1, mean change in FCP
was —66.81+£72.63 (—85.1; —48.5) um and in CSRT
—66.76+60.71 (-82.05; —51.47) pm (all: p<0.001).
In the study of Montesel A et al, 28 the CMT was
470 £ 151pm (range 235-802) at baseline and
360+144um (range 203-728) at last the follow-up
(p = 0.001, 95% CI = 51.95-168.98, post-hoc
statistical power analysis 94.8%). Since the
approval of brolucizumab, development of IOI
following brolucizumab treatment, with or
without moderate and severe visual loss, have
been reported.[23031] In our study, 4 patients
(6.7%) experienced intraocular inflammation,
which is inflammation within the eye, 2 patients
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(3.3%) reported cloudy vision, and 3 patients
(5%) experienced eye redness as a complication
of the treatment. The majority of the patients, 51
(85%) did not experience any complications
from the treatment. Overall, the complication
rate using brolucizumab was tolerable. Similar
results were found in other studies.[22.32] After
treatment, we found that majority had vision
improvement (70%) and 30% had no
improvement.

Limitations of the study

In our study, there was small sample size and
absence of control for comparison. Study
population was selected from one center in
Dhaka city, so may not represent wider
population. The study was conducted at a short
period of time. The sampling was retrospective
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