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Abstract

Polypoidal choroidal vasculopathy (PCV) represents a distinct subtype of neovascular age-related macular
degeneration (nAMD). PCV is currently managed using intravitreal anti-vascular endothelial growth factor
(VEGF) agents such as brolucizumab and aflibercept. This meta-analysis compares the effectiveness of
brolucizumab and aflibercept in PCV patients. We systematically searched four electronic databases to
identify eligible studies. Data extraction and pooling were performed utilizing the mean difference (MD) or
rate ratio (RR) through the generic inverse variance method, with significance determined by a p-value <
0.05 between intervention subgroups. The generic inverse variance analysis method was applied with the
employment of the random-effect model when data were heterogeneous.

We retrieved 44 studies, 35 were included in the meta-analysis. The analysis compared the efficacy of
aflibercept and brolucizumab in patients with nAMD over 3-6 months and 12 months. For best-corrected
visual acuity (BCVA), the MD between aflibercept and brolucizumab were -0.11 versus -0.06 at 3-6 months
and -0.11 versus -0.04 at 12 months, with no substantial differences (p = 0.58 and p = 0.08, respectively).
Regarding polypoidal regression, RR after aflibercept use was 53% versus 70% for brolucizumab at 3-6
months and 47% versus 61% at 12 months, with no significant differences (p =0.19 and p = 0.31,
respectively). In terms of central retinal thickness (CRT), the MDs for aflibercept versus brolucizumab were -
129.03 versus -143.93 at 3-6 months and -129.72 versus -145.32 at 12 months, without significant
differences (p = 0.62 for both). For central choroidal thickness (CCT) and central foveal thickness (CFT), no
significant differences were found between the two interventions at either time point. However, for central
macular thickness, brolucizumab demonstrated superiority over aflibercept at 12 months (MD =-119.29
versus -215.00, p < 0.0001). In conclusion, our meta-analysis comparing aflibercept and brolucizumab in
PCV revealed no significant differences in BCVA, polypoidal regression, CRT, CCT, and CFT at 6 or 12
months. Overall, both drugs demonstrated comparable efficacy in managing PCV.

Categories: Ophthalmology
Keywords: aflibercept, brolucizumab, comparative effectiveness, meta-analysis, polypoidal choroidal vasculopathy

Introduction And Background

Polypoidal choroidal vasculopathy (PCV) is a type of neovascular age-related macular degeneration (nAMD),
with polypoidal dilatations and a branching vascular network (BVN). Typically, these features are situated
between Bruch's membrane and the retinal pigment epithelium (RPE) |1]. Recurrent sub-retinal
hemorrhages (SRHs) and fluid accumulation frequently accompany this condition. Left untreated, it can
result in irreversible vision loss [1,2]. Indocyanine green angiography (ICGA) is the gold standard for
detecting aneurysmal dilations, characteristic of polypoidal lesions in PCV [2,3].

PCV is prevalent among Asian populations, with reported prevalence rates ranging from 22% to 62% [3,4].
Estimates of PCV prevalence among Caucasian participants have been reported at 7%-10% [5]. However,
PCV cases are likely underestimated in these populations due to the infrequent use of ICGA [6]. More recent
investigations conducted in Caucasian populations utilizing ICGA have indicated higher rates of PCV,
ranging between 20% and 31% [7,8].

PCV is managed using intravitreal anti-vascular endothelial growth factor (VEGF) agents alone or combined
with photodynamic therapy (PDT) [9]. Nevertheless, a significant challenge persists due to the high
treatment and monitoring visit burden, particularly in underserviced areas [10]. There is a critical unmet
need for effective treatments capable of prolonging intervals between injections while preserving visual
gains.

Intravitreal brolucizumab injections (IVB) are a single-chain antibody fragment with high anti-VEGF
affinity. Its low molecular weight enables the administration of a higher drug dose per injection compared to
other anti-VEGF agents. This property holds the potential for enhanced tissue penetration and prolonged
duration of action [11]. Many phase 3 clinical trials, specifically the HAWK and HARRIER studies,
demonstrated that IVB effectively improved and maintained visual acuity for 96 weeks. This efficacy was
found to be non-inferior to that observed with intravitreal aflibercept injections (IVA) administered every
eight weeks [12]. Furthermore, it has been reported that IVB exhibited superior efficacy in controlling
macular fluid, intraretinal fluid, sub-retinal fluid (SRF), and sub-RPE fluid, compared to IVA [12].
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Previous investigations have documented the therapeutic efficacy of IVB in patients diagnosed with PCV,
yielding promising outcomes [13,14]. However, there is currently a lack of sufficient reports examining the
differences between IVB and other anti-VEGF agents within PCV cohorts. This meta-analysis, the first in
this context, aims to identify and analyze the differences in the efficacy of IVB and IVA in treating PCV.

Review
Methods

The investigation conducted in our research adhered strictly to the guidelines set forth by the Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) and meticulously followed the
recommendations delineated in the Cochrane Handbook for Systematic Reviews of Interventions [15,16].

Literature Search

We searched the following databases: Scopus, Web of Science, PubMed, and Cochrane, to procure pertinent
literature. The search encompassed literature from its inception until March 2024. Furthermore, a manual
examination of reference lists from eligible articles was carried out to ensure comprehensive coverage and
to identify any potentially overlooked relevant citations. The search strategy employed a blend of
predetermined terms to maximize inclusivity and relevance as follows: (("Polypoidal Choroidal
Vasculopathy" OR PCV) AND (Brolucizumab OR Beovu OR RTH-258 OR DLX 1008 OR SO1LA06 OR
"ESBA1008" OR Aflibercept OR "VEGF Trap-Regeneron" OR "VEGF Trap-Eye" OR EYLEA OR Zaltrap OR "AVE
0005" OR "AVE 005" OR ZIV-aflibercept OR "EYLEA HD" OR "Bay 86-5321" OR "BAY 865321")).

Inclusion Criteria

Two reviewers autonomously screened the pertinent references and assessed their appropriateness
according to pre-established criteria. The inclusion criteria encompassed studies meeting the following
conditions: (1) confirmation of active PCV utilizing multimodal imaging; (2) incorporation of treatments
involving either IVB or IVA; and (3) studies featuring a minimum follow-up period of three months to be
included in the analysis; (4) studies featuring any of the following outcomes were included in the analysis-
best-corrected visual acuity (BCVA), central retinal thickness (CRT), central macular thickness, central
choroidal thickness (CCT), central foveal thickness (CFT), and polypoidal regression.

Several studies were excluded from our analysis due to specific exclusion criteria, including 1) studies
involving eyes with a prior history of uveitis, a documented treatment history for PCV, and those presenting
with other maculopathy such as exudative age-related macular degeneration (AMD) lacking evidence of
polypoidal lesions on ICGA were excluded from the analysis; 2) basic science studies; 3) studies not
published in English; 4) and unavailability of full-text.

Data Gathering

The data extraction process entailed employing a data extraction sheet to collect relevant information from
each included study systematically. The collected data encompassed various aspects, including the first
author and publication year, study location, patient numbers, gender distribution, participant ages, BCVA,
logarithm of the minimum angle of resolution (logMAR), treatment regimen, follow-up duration, inclusion
criteria, study conclusions, and primary outcomes.

Quality Assessment

The quality assessment of the trials included in the analysis utilized the Cochrane Risk of Bias assessment
tool 1 (ROB1) [17]. Each domain, comprising allocation concealment, random sequence generation, blinding
of investigators and participants, selective reporting, attrition bias, and other biases, was meticulously
assessed to evaluate potential biases within the included studies comprehensively. The quality evaluation of
the cohort and case-series studies included in our analysis was evaluated using the National Institutes of
Health (NIH) tool [18]. Additionally, we employed the Methodological Index for Non-Randomized Studies
(MINORS) Criteria for assessing non-randomized clinical trials. These criteria encompass seven domains,
including consecutive patient inclusion, study aim, prospective data collection, evaluation of endpoints,
appropriate endpoint selection, follow-up period, and the percentage of loss of follow-up [19].

Data Synthesis

All statistical analyses were conducted using appropriate meta-analytic methods. Continuous outcomes were
analyzed utilizing the mean difference (MD) and standard error, whereas dichotomous outcomes were
assessed using the rate ratio (RR) and corresponding standard error. ubsequently, the significance between
subgroups of the two studied interventions was determined when the p-value < 0.05 between the subgroups.
The generic inverse variance analysis method was employed for this purpose. Statistical heterogeneity
among the studies was evaluated using [-squared (12) and chi-squared (Chiz) statistics. A Chi*- p-value of
less than 0.10 indicates the presence of heterogeneity, while an 12 value of > 50% denotes substantial
heterogeneity. In cases of substantial heterogeneity, a random-effects model was utilized.

Results

Results of Literature Search

The primary search across four databases yielded a total of 923 studies. After removing duplicate studies, 759
unique articles remained for further evaluation. Following title and abstract screening, 57 records met the
eligibility criteria for full-text screening. Among these, 13 studies were excluded based on predefined
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criteria. Ultimately, 44 studies were deemed eligible and met the inclusion criteria for our systematic review,
with 35 being suitable for meta-analysis [13,20-62]. The PRISMA flow diagram illustrating the study
selection process is depicted in (Figure 1).

Identification

Screening

Identification of studies via databases and registers

Records identified from:
- PubMed (n = 235)
- Scopus (n = 244)
- Cochrane (n = 57)
- Web of science (n = 387)

|

Records screened (n = 759)

Reports assessed for eligibility
(n=57)

\4

[ Included ] [

-Finally included studies in
Systematic review (n = 44)
-Finally included studies in Meta-
Analysis (n = 35)

FIGURE 1: PRISMA flow chart

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analyses

Duplicate records removed (n = 164)

Records excluded (n = 702)

Reports excluded:
- Case Reports (n = 3)
- Reviews (n =2)
- Not our intervention (n = 4)
- Not English (n=4)

Characteristics of Included Studies

Our systematic review encompassed 44 studies involving 2028 cases in the IVA group and 349 cases in the
IVB group. 29 studies were cohort, 11 were non-randomized controlled trails, three were case series, and
one was randomized controlled trails. These studies were conducted across nine countries, with a
predominant number performed in Japan and South Korea. Most of the follow-up durations ranged from 3 to
12 months. The primary endpoints for most studies were BCVA, CRT, and polypoidal regression. The baseline
summary and characteristics for the included studies are outlined in (Table ).

Etiology/study
N StudyID Agent, N Site
arms, n (%)
Aflibercept,
40
Cho 2023
1 PCV (100%) Korea

[32)
Brolucizumab,

22

Inclusion Primary
Conclusion
criteria endpoints

(63.6%)
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Agein BCVA, Follow-
Male,n  years, (mean & up Treatment
Study design
(%) (mean + SD) duration regimen
sD) LogMAR (months)
29
67.3:9.3 0.44:0.38
(72.5%)
VB (6.0
Retrospective mg/0.05 mL)
12
Cohort IVA (2.0
14
68788  0.46:0.40 g/0.05 mL).

1. Confirmation

“Intravitreal brolucizumab
of active PCV.

injections for PCV showed
2. No previous

visual improvement

history of anti-  The visual and

comparable to that of
VEGF anatomical

afiibercept during the 12-
treatment. 3. outcome for

month treatment period.
Treatmentwith  PCV after

However, brolucizumab was
IVBor IVA (2.0 injections of

more effective than aflibercept
mgl0.0s mL).  brolucizumab in

for the regression of
4.Completea  comparison

polypoidal lesions and caused
follow-up with aflibercept.

agreater decrease in CRT
period of more

and sub-foveal choroidal
than 12

thickness."
months.
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Fukuda

2021 [35]

Fukuda

2023 (36

Ogura 2021

[13]

Arakawa

2017 [29]

Azuma

2016 [30)

Afiibercept,

38

PCV (100%)  Japan
Brolucizumab,

14

Afiibercept,

33

PCV (100%) Japan

Brolucizumab,

23

Afiibercept,

39

PCV (100%) Multicenter

Brolucizumab,

30

Aflibercept,
PCV (100%)  Japan

22

Afiibercept,
PCV (100%)  Japan

17

Retrospective

Cohort

Retrospective

Cohort

RCT

Non-RCT

Retrospective

Cohort
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27

(71.1%)

(71.4%)

24

(72.7%)

(82.6%)

NA

15

(68.2%)

10

(58.8%)

71.3£10.0

747473

71.6:7.7

745:8.3

NA

62.5:8.8

73.8:7.4

0.30£0.30

0.27+0.34

0.24:0.25

0.30£0.30

NA

NA

0.30£0.29

12

IVB (6.0
mg0.05 mL).
IVA (2.0

mg/0.05 mL),
Plus monthly

injections.

VB (6.0
mg/0.05 mL).
IVA (2.0

mg/0.05 mL).

IVB (6 mg).

IVA (2 mg).

IVA (2
mg/0.05 mL)
3initial
monthly
doses, then
4 times every

2 months.

IVA. 3
consecutive
doses

monthly.

1. Treatment-
naive eyes with
PCV. 2. Eyes
receiving 3-
monthly IVA or

IVB.

1. Treatment-
naive eyes. 2.
Follow-up
duration over
12 months. 3.
Treatment
regimen of 3-
monthly
intravitreal
injections;
thereafter, as-
needed
additional
injections. 4.
Available
FAICGA
images at
baseline, 3
months, and

12 months.

1. Aged 250
years. 2. BCVA
between 78
and 23

ETDRS,

1. Age 250
years with
active sub-
foveal lesions.
2.The
presence of
polypoidal
lesions was
identified using
ICGA. 3. The
presence of
dye leakage
was observed
using FA. 4.
The presence
of subretinal
and/or
intraretinal
exudative
changes
observed using

ocT.

1. Patient
enrolled from
February 2013
to August 2014
atthe
outpatient clinic
of Tokyo
University

Hospital. 2.

Shortterm
visual,
morphological,
and
angiographic
outcomes for
PCV after 3-
monthly IVB in
comparison

with IVA.

The visual and
anatomical
outcome for
PCV after IVB
in comparison

with IVA.

The visual
acuity and
anatomic
results of
brolucizumab,
compared with
aflibercept
treatment in

eyes with PCV.

Evaluation of
the efficacy of
IVA therapy in
treatment-naive
Japanese
patients with

PCV.

Angiopathic
findings of IVA
for
ranibizumab-

resistant PCV.

*In short-term follow-up,
intravitreal injection of 3-
monthly brolucizumab was
comparable with aflibercept in
terms of BCVA and
morphological improvement
along with higher resolution of

polypoidal lesion(s) on ICGA."

"In treatment-naive eyes with
PCV, the as-needed
administration regimen of
brolucizumab was comparable
to aflibercept in terms of visual
and anatomical outcomes,
with fewer additional injections
during the 12-month follow-

up.

*In Japanese eyes with PCV,
brolucizumab q12w/q8w
monotherapy resulted in
robust and consistent BCVA
gains that were comparable to
8w aflibercept dosing
Anatomical outcomes favored
brolucizumab over aflibercept,
with 76% of brolucizumab
participants maintained on
q12w dosing after loading to

week 48."

"Japanese patients with
treatment-naive PCV, who
were treated with intravitreal
aflibercept every 2 months
after 3 initial monthly doses,
exhibited a significant
increase in ETDRS letter
scores and a high rate of
polyp resolution at 12

months.”

*A TAE regimen with
intravitreal aflibercept for
ranibizumab resistant patients
resulted in BVN shrinkage

over 1year."
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Chakraborty

2022 [31]

Chi Moon

2015 [25;

Choo 2021

33]

Dabir 2023

[20]

Daizumoto

2016 [21

Faroog

2017 [34]

Brolucizumab, Retrospective
PCV (100%) India
21 Cohort
Adiibercept, nAMD, 18 Retrospective
Korea
32 PCV, 14 Chart Review
Afiibercept,
PCV (100%) Korea Case Series
25
nAMD, 48
Brolucizumab, Retrospective
(804%)PCV, India
59 Chart Review
11 (19.6%)
Afiibercept, Retrospective.
PCV (100%) Japan
40 Cohort
Afiibercept,
PCV (100%) Georgia Non-RCT
20
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17

(81%)

16

(55.2%)

20

(80%)

24

(52.2%)

21

(52.5%)

(55%)

65.1:9.9

63.8:11.3

67.1618.20

74.06£5.6

72.9+10.3

68+35.11

NA

NA

0.53:0.31

0.60£0.4

0.33420.371

NA

65

12

12

VB 6 mg
(Pagenax,
Novartis,
India).
Loading
dose, 3
months
monthly +

TAE.

IVA (2mgin

0.05 mL).

IVA. Loading
phase, once
amonth for 3
months.
Maintenance
injections,
every 2

months.

IVB (6 mgin

0.05 mL)

IVA (2.0 mg).
Loading
dose, 3
consecutive
doses
monthly.
Additional
dose, IVAS
given as

needed.

IVA. Loading
dose, 2mg

for 3 months.
Mandatory 2

mg every 2

Ranibizumab-

resistant PCV.

1Al
consecutive
patients with a
diagnosis of
PCV at
baseline. 2.
Treated with
VB 6 mg
(Pagenax,
Novartis,

India)

1.CNV
secondary to
AMD or PCV
diagnosed with
FA. 2. Patient
enrolled from
July 1, 2013, to

June 30, 2014.

1. Patients with
confirmed PCV
by ICGA. 2.
OCT shows
SRF or
intraretinal
fluid. 3. BCVA
between
20/200 and
20/20 Patients
without a
history of
treatment with
intravitreal
injections
(ranibizumab,
bevacizumab
or afiibercept).
4. Patients
without a
history of
treatment with
PDT with

verteporfin

1. The patient
enrolled from
January 2021
to June 2022
2. They had
been
previously
treated with
other anti-

VEGF agents.

1. The patient
enrolled from
October 2013
to November
2015.2.
Patient
diagnosed with

PCV.

1. Age > 18
years. 2. ICGA
and FA

characteristics

consistent with

Efficacy of
brolucizumab 6
mg for
managing
treatment-
resistant and
treatment-naive

eyes with PCV.

Visual and
anatomical
response of
IVA in eyes with
NAMD and

PCV.

1-year
outcomes of
fixed-dosing
aflibercept
therapy for the
treatment of

PCV.

Efficacy and
safety profile of
brolucizumab in
the treatment of
NAMD and

IPCV.

Assessment of
the changes of
the choroidal

structure after

IVAs for PCV.

Incidence and
severity of
ocular and

systemic

*Brolucizumab is safe and
effective in controlling PCV
disease in both treatment-
resistant and treatment-naive

eyes.

*Aflibercept seems to be
effective for improvement and
maintenance of BCVA and
CMT for nAMD and PCV
refractory to anti-VEGF.
Switching from aflibercept
back to bevacizumab
treatment may not be a

proper strategy."

*The fixed-dosing aflibercept
regimen is effective for
treating patients with PCV and
is more effective in treatment-
naive patients than in pre-

treated patients.”

*Brolucizumab promises a
reduced number of injections
with longer treatment

intervals.”

*The binarization of the EDI-
OCT images can be used to
quantify the activity of PCV

and to predict the prognosis

after IVA."

*At 1 year, neovascular PCV
in a pre-dominantly non-Asian
population treated with IVA

demonstrated favorable
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Fukuda

2020 [22

Hara 2016

371

Hoshino

2024 [38]

Hosokawa

2015 [40)

Hosokawa
17
2016 [39]

ljiri 2015

411

Pachydrusen,

16 (14.5%) No

Drusen, 45
Adiibercept, (41%) Soft
110 Drusen, 35
(31%)
PCV/Scarring,
14 (13.5%)
Afiibercept,
PCV (100%)
29
Signal

disappearance,
Brolucizumab, 31 (67.4%)
46 Signal

persistence, 15

(32.6%)
Afiibercept,

PCV (100%)
18
Afiibercept,

PCV (100%)
37
Afiibercept,

PCV (100%)
33

12
(75%)
37 0.2640.32

Retrospective  (73.3%) ~ 68.469.7  0.39:0.38

Japan 12
Cohort 27 750779 035:0.29
(77.14%) 031£0.35
10
(71.43%)

Retrospective 22

Japan 7418 0.540.48 12
Cohort (78.6%)
Retrospective 35 0.2740.30
Japan 73.3:8.0
Cohort (76%) 0.16£0.17
14
Japan Case Series 75.03:19.4 041410384 6

(82.4%)

Retrospective 30

Japan 7241262 037:0.37 12
Cohort (81.1%)
17
Japan Case Series 75:8.7 0.400.34 14
(51.5%)
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months for

12 months.

IVA (2.0
mg/0.05 mL).
Maintenance,
3 doses

monthly.

IVA (2.0
mgi0.05 mL).
Loading dose
of 3-monthly
injections. At
3 months, an
additional
intravitreal

dose applied.

VB (6
mg/0.05 mi).
Loading
phase, 3
monthly.
Maintenance
phase, TAE
regimen with
IVB.A
minimum of 8
weeks and a
maximum of

16 weeks.

IVA (2 mg)
Loading
phase, 3-
monthly
intervals + 1
additional
injection 2

months late.

IVA (2 mg).
Loading
dose, 3

monthly.

IVA 20 mg.
Loading
dose,
monthly for 3

months.

IVA (0.05

mL/2.0 mg).

active. leaking g eree events.
neovascular

PCV.

1. Symptomatic

PCV with

foveal

exudation. 2 Efficacy of
Follow-up aflibercept for

period equal or  treatment of
morethan 12 PCV of the
months. 3. different
Baseline BCVA  groups.
from 0.06 to

1.0 in decimal

format.

1. The patients
enrolled from  Efficacy of
December aflibercept (2.0
2012toJune  mg)in the

2014.2. treatment-naive
Progressing eyes with PCV
visual during 1 year.

symptoms.

1. The patients

enrolled from

June 2020 to
May 2022 at

Efficacy of
Gunma

brolucizumab,
University

for treatment of
Hospital. 2.

PCV.
Completed a 1-

year treatment
protocol with

brolucizumab.

1. Patients

enrolled from 5 Efficacy of IVAs
February 5, for PCV with a
2013,toJune  focus on the
20,2013.2. regression of

Diagnosed with  polyps.

PCV.

To evaluate the
Patients 1-year
enrolled treatment

between June  outcomes of

2013 and IVA using a
August2014.  TAE regimen
for PCV.
1. Patients
enrolled from
December
2012 to August
2013.2
Efficacy of
Presence of
aflibercept
elevated
monotherapy in
orange-red
patients with
lesions. 3. PCV

treatment-naive
was diagnosed
PCV.
in all eyes after
confirmation of
the presence

of polypoidal

lesions.

visual, anatomic, and safety

outcomes.”

"Patients with pachydrusen in
fellow eyes were less likely to
require additional IVAs
following the loading dose and
may be ideal candidates for
afibercept monotherapy in

their first year.”

“Afiibercept is effective for the
eyes with treatment-naive
PCV to achieve the resolution
of polypoidal lesions. The
authors need to carefully
observe the eyes after
confirming the complete
resolution of the polypoidal
lesion because of recurrent
polyps seen in one-quarter of

the study eyes.”

"PCV cases that showed
disappearance of blood flow
signals within polypoidal
lesions on OCTA after the
loading-phase treatment with
1VB showed favorable 1-year
treatment outcomes.
Evaluating blood flow signals
within polypoidal lesions by
OCTA may allow noninvasive
prediction of the treatment

outcomes of PCV."

*At6 months, aflibercept
monotherapy effectively
reduced polyps, retinal
exudation and CRT in patients

with PCV."

"IVA using a TAE regimen is
effective for improving BCVA

and CRT in eyes with PCV."

“Intravitreal aflibercept was
well-tolerated in patients with
treatment-naive PCV over the

short-term."
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Inoue 2015

42

Ito 2022

[43]

Jeong 2016

[44]

Kawashima

2014 [45)

Kikushima

2017 [47

Aflibercept,

42

Brolucizumab,

17

Adiibercept,

29

Afiibercept,

41

Afiibercept,

146

Every 8-Week
19
Group, 25 71.747.1
(76%) 031£0.08
(595%)PRN  Japan Non-RCT 714
13 033:0.13
Group, 17 106
(76.5%)
(40.5%)
Retrospective 13
PCV (100%) Japan 77.8£27  0.28+0.05
Cohort (86.7%)
Type 1PCV, 1
16 (55.2%) Prospective  (68.8%)  69.7+7.4 076041
Japan
Type 2PCV, Cohort 12 64.2:6.6 0.6240.30
13 (44.8%) (92.3%)
AMD, 15
36
(36.6%)PCV,  Japan Non-RCT 75.618.0 0.40:0.37
(87.9%)
26 (63.4%)
AMD, 71
Retrospective 89 0.45£0.39
(50.7%)PCV,  Japan 75.9+8.1
Cohort (60.9%) 0.3640.35

69 (49.3%)
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12

6

Loading
doses, 3
initial monthly
injections.
Maintenance
dose, every 2
months
injection
(every 8-
week group)
or PRN
dosing
regimen

(PRN group).

IVA. Loading
phase, 3-
monthly
1VBs,
Maintenance
phase, an
VB is every

12 weeks.

IVA (2.0 mg).
Loading
phase,
injection
every month
for the first 3
months
Maintenance
phase, one
additional
injection was
administered

at4 months.

IVA (2.0 mg).
Loading
phase,
injections
once a month
for 3 months.
Maintenance
phase,
administered

bi-monthly.

IVA (2.0
mg/0.05 mi).
Loading
phase, 3-
monthly

injections.

1. Patients
enrolled from
March 2013 to
October 2013.
2. Confirmed

PCV diagnosis.

1. Patients
enrolled from
June 2020 to
February 2021.
2. Confirmed
PCV

diagnosing.

1. Patient
enrolled from
September 1,
2015, to March
31,2016. 2
Confirmed PCV

diagnosis.

1. Patient
enrolled from
December 1,
2012,to
August 31,
2013. 2. With
ranibizumab for
longer than 6
months. 3.
Showed
recurrent or
residual
exudative
changes after
the last three

injections.

1. Eyes with
treatment-
naive AMD,
including
typical nAMD
and PCV. 2.
Baseline
decimal BCVA
<1.2inthe
Landolt chart
3. Minimum
follow-up
period of 12
months after
the initial

injection

1. Eyes with

treatment-

Functional and
morphologic
outcomes of
patients with
PCV
undergoing IVA

treatment.

BCVA, CMT,
CCT, number
of intravitreal
injections,
regression of
polypoidal
lesions
evaluated by
ICGA after 1
year, and

complications.

Short-term
efficacy of IVA
of PCV.
percentage of
polyp
regression after
3-monthly

injections.

Visual and
anatomic
outcomes in
response to the
conversion of
treatment in

PCV.

Efficacy and
visual outcome
and incidence
of retreatment
of AMD and

PCV.

"Among the 2 treatment
modalities, IVA was well
tolerated and improved the
visual outcomes in patients
with PCV as evaluated at 1-
year follow-up examinations.
However, there was a trend
toward better vision
improvement with fixed

treatment every 2 months."

*The IVBs appeared to be
effective for improving both
functional and anatomic
outcomes in Japanese
patients with PCV, with a high
regression rate of polypoidal

lesions.”

“There was a difference in
early treatment response with
afiibercept between two
subtypes of PCV. Type 1
polypoidal CNV showed better
visual improvement with a
higher percentage of polyp

regression than type 2 IPCV."

“In AMD or PCV patients
refractory to ranibizumab,
switching to aflibercept is
generally effective regardless
of patient genotype. PCV.
patients may benefit more
significantly than AMD

patients.”

*These findings might be
helpful for physicians when
considering the optimal
treatment regimen for

exudative AMD."
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Kikushima
24

2021 (46

Koizumi
25

2015 [48]

Kwon 2020
26

[49]

Lee 2016
27

[50]

Lee 2019
28

[51]

Maruyama-

29 Inoue 2017

[52)

Afiibercept,

40

Aflibercept,

96

Afiibercept,

86

Adiibercept,

40

Afiibercept,

40

Afiibercept,

33

nAMD, 13
(32.5%) PCV,

27 (67.5%)

PCV (100%)

PCV (100%)

PCV (100%)

PCV (100%)

PCV (100%)

Japan

Japan

Korea

Korea

Korea

Japan

Retrospective

Cohort

Retrospective

Cohort

Retrospective

Cohort

Non-RCT

Non-RCT

Retrospective

Cohort
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31

(77.5%)

69

(78.4%)

60

(69.8%)

27

(67.5%)

25

(62.5%)

24

(72.7%)

71.8:8.0

72.3:7.4

65.6£7.26

67.0:9.2

69.5:8.6

702:82

0.120.09

0.31£0.32

0.23£0.09

NA

61.5411.1

0.32+0.32

60

12

14

36

IVA (2.0
mg/0.05 mi)
Loading
phase, 3-
monthly

injections.

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3

months.

IVA (2.0mg)
Loading
phase,
injection
monthly for 3

months.

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3
months.
Maintenance,
injection
every 2

months.

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3
months.
Maintenance,
injection
every 2

months.

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3
months and

fixed dose.

Maintenance,

injection

naive AMD,
including
typical nAMD
and PCV. 2.
Baseline
decimal BCVA
>06inthe
Landolt chart
3. Minimum
follow-up
period of 60
months after
the initial

injection.

1. Patients
enrolled from
December 1,
2012, to
October 31,
2013.2.
Confirmed PCV

diagnosis.

1. Patients
enrolled from
January 2014
to December
2018.2.
Confirmed PCV

diagnosis.

1. Patients
enrolled from
September
2013 to July
2014.2.
Confirmed PCV
diagnosis. 3.
Polypoidal
lesion located
within 3,000
pm of the
foveal center.
4.BCVA
between 20/40
and 20/320. 5.
evidence of
intraretinal
fluid, SRF, or

sub-RPE fluid.

1. Patients
enrolled from
March 1, 2014,
to September
31,2016.2.
Patients older
than 20 years.

3. BCVA letter
score of 24 to
77 using
ETDRS charts
atastarting
distance of 4
m.4.
Confirmed PCV

diagnosing.

1. Patients
enrolled
between March
2013 and May

2014 2.

5-year visual
and anatomic
outcomes for
patients

secondary to

exudative AMD.

Short-term
outcomes of

IVAs for PCV.

Efficacy of IVA

in PCV.

BCVAis
defined as
losing <15
ETDRS letters
over the 12-

month.

Efficacy of IVA
for PCV without

active polyps.

Compare the 3-
year follow-up
results of IVA
for the
treatment of

PCV and

"As-needed aflibercept
monotherapy is a preferable
treatment option for exudative
AMD with good iniial visual
acuity regardless of NAMD or
PCV during the 5-year study

period."

*IVAs for the treatment of a
large number of PCV eyes
were found to improve both
visual acuity and macular
morphology over the short

term.”

*In cases of PCV with good
visual acuity, intravitreal
afiibercept injections
decreased CSMT and were
effective in maintaining visual

acuty.”

"Fixed-dosing aflibercept
showed favorable outcomes in
PCV patients at 12 months
However, some patients had
worse outcomes because of
fluid recurrence during
maintenance dosing, and
these patients would require

additional treatments."

“Intravitreal afibercept
improved the visual and
anatomical outcomes of PGV
with exudation from BVN after
pre-treatment with PDT and/or
anti-VEGF other than
afibercept. Better vision,
smaller lesion size, and
absence of an inner retinal
cyst after induction therapy
may predict better visual

outcome.”

“Intravitreal aflibercept was
effective in improving the

vision of patients with PCV, as
evaluated at the 3-year follow-

up. Fixed treatment might be
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Mishra Retrospective 7
30 Afibercept, 8 PCV (100%) UsA 623177 0701036 96
2022 (24 Cohort (87.5%)

Nishikawa ~ Aflibercept, Typical AMD, 55
31 Japan Non-RCT 753126 028401 48
2019 [26] % 32PCV, 33 (75.5%)
PCV, 19
Nizawa Afiibercept, (51.4%) Non- 26
32 Japan Non-RCT 73517.6  035:0.23 12
2021 (54, 37 PCV, 18 (70.3%)
(48.6%)
PCV, 64
Ogasawara  Aflibercept, (58.7%) Typical Retrospective 85
33 Japan 749190  0.47:032 12
2018 [55) 109 AMD, 45 Cohort (79.4%)
(41.3%)
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every 2
months OR
PRN.
Maintenance,
as-needed

basis.

IVA (1.25

mgl0.08 mi).

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3
months.
Maintenance,
injection
every 2

months.

IVA (2.0
mg/0.05 ml).
Loading
phase, every
4 weeks for
the first 3
months.
Maintenance
phase,
injection
every 8
weeks for 12

months.

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3
months.
Maintenance,
injection
every 2

months.

IVA (2.0

Confirmed PCV

diagnosing

1. Patients
enrolled from
March 2017
and February
2018.2
Confirmed PCV

diagnosis.

1. Patients
enrolled from
December
2012t0
December
2013.2. Age
older than 50
years, axial
length less
than 26.5 mm.
3.The
presence of

NAMD.

1. Between
September
2016 and
March 2019. 2
Age 250 years,
3. Treatment-
naive with
NAMD with
PCV or non-
PCV. 4. The
presence of
SRF or SRH.
5.BCVA20.1

(logMAR).

1. Patients age
50 years or
older. 2. More
than 12
months of
follow-up. 3.
Imaging data
available from

each visit.

1. Age > 50
years. 2.
Patients who
meet the
diagnostic
criteria for

PCV. 3

analyze factors
influencing
improvement in

visual acuity.

Morphological
outcomes of
PCV
undergoing IVZ

monotherapy.

4-year visual
outcome of
aflibercept
treatment in
patients with

AMD.

BCVA and CFT

Visual
outcomes in

eyes treated

with IVA for

AMD or PCV.

an important factor influencing

improvement in visual acuity.”

"IVZ leads to significant
morphological changes on
ICGA and OCT in terms of
polyp regression and
reduction of PED height,
respectively, with a limited
change in visual acuity. IVZ
may serve as a cost-effective
alternative to treat eyes with

PCV."

"The status of ELM,
vitreoretinal adhesion, and
choroidal thickness were
predictive factors for final

vision."

"IVA administered by a fixed
dosing regimen led to
significant improvements of
the central MS, BCVA, and
macular morphology at 1 year
in eyes with nAMD with or
without PCV. These results
were not significantly different
between eyes with non-PCV/
and with PCV. The
improvements of the MS of
the retina of the central 2°in a
subgroup whose BCVA
remained unchanged through
the 12-month experimental
period were also significant
We conclude that the MS of
the central 2° might be a
better marker than the BCVA
in determining the
effectiveness of IVA
treatments and might be
helpful in determining early
effects on the retina before
BCVA changes can be

detected.”

*Although poorer BCVA and
the presence of SRF
predicted larger gains in
BCVA in both subtypes
treated with aflibercept, eyes
with typical nAMD had greater
improvement if no PED was
present, while eyes with PCV
had greater improvement if

CVH was present."

*Both 2 mg and 4 mg

aflibercept can effectively treat
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Pengyi

2022 [62

Rouvas

2021 [56

Saito 2015

1571

Sayanagi

2024 [58

Tamachi

2020 (59

Wan Nam

2022 [53]

Wolff 2018

[60]

2mg
Aflibercept, aflibercept, 38
73 (52.1%) 4 mg

afiibercept, 35

(47.9%)

TAE, 14
Afiibercept,

(46.7%) PRN,
30

16 (53.3%)
Afiibercept,

PCV (100%)
46
Afiibercept,

PCV (100%)
81
Afiibercept,

PCV (100%)
62
Brolucizumab,

PCV (100%)
2
Afiibercept,

PCV (100%)
34

China

Greece

Japan

Japan

Japan

Korea

France

Non-RCT

Non-RCT

Retrospective

Cohort

Retrospective

Chart Review

Retrospective

Chart Review

Retrospective

Chart Review

Non-RCT
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4

(56.2%)

6 (43%)

7 (44%)

51

(78.5%)

57

(70%)

35

(68.6%)

15

(57.7%)

21

(61.8%)

66£9.3

63.67£10.9

69.40+4.20

67.10£3.70

75.7+5.8

73.746.9

74.9+7.3

69.0£7.6

723417

0.690.27

0.680.30

0.570.24

0.65£0.18

NA

0.29:0.36

0.24:0.32

0.3110.28

NA

12

12

4.27

mg/0.05 mi)
or (4mg 0.1
mi) 3+ PRN
regimen once

amonth

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3
months.
Maintenance,
injection
every 2

months.

VA (2
mg/0.05 mi)
Maintenance,

bimonthly.

IVA (2
mg/0.05 mi).
Loading
dose, 3 initial
loading
doses
followed by
monthly

injections.

IVA (2
mg/0.05 mi).
Loading
dose, 3 initial
loading
doses at 5-
week

intervals.

IVB (6.0 mg)
followed by
PRN
retreatment

monthly.

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3
months.

Maintenance,

Patients with
active CNV
and serous
PED, with PED
height > 100
pm. 4. Patients
who had not
received
intravitreal drug
injections in the

past 1 month.

1. Patients
enrolled from
2015 through
2018.2.
Confirmed PCV

diagnosis.

1. Patients
enrolled from
December
2012 to August
2013.2.
Confirmed PCV

diagnosis.

1. Patients
enrolled from
January 2013,
with at least 12
months of
follow-up since
starting
treatment. 2.
Confirmed PCV
diagnosis. 3.
No patients
had been
treated
previously for

PCV.

1. Patients
enrolled from
January 2013
and August
2014.2.
Confirmed PCV
diagnosis. 3.
Patients aged

over 50 years.

1. Patients
enrolled
between April
2021 and April
2022.2.
Confirmed PCV
diagnosis. 3.
Patients aged

over 50.

1. Patients
enrolled
between April
2021 and April
2022. 2.
Confirmed PCV

diagnosis. 3.

Effectiveness
and safety of
IVA for PCV
resistant to

ranibizumab.

1-year
outcomes of
TAE and PRN
treatment
regimens with
aflibercept for

PCV.

Changes in
subfoveal
thickness after
switching to

IVA for PCV.

Effect of polyp
regression and
reduction on
treatment

efficacy in PCV.

1-year
outcomes of
IVA using a

TAE regimen

for PCV.

Efficacy and
safety of
brolucizumab in
the treatment of
refractory
serous PED
secondary to

PCV.

Evaluation of
BCVA at the 6-

month visit.

ranibizumab-resistant PCV
with serous PED, and improve
the anatomical structure of
the retina and BCVA. In
addition, 4 mg aflibercept can
accelerate the recovery of

PED and CMT."

"We highlighted the
superiority of TAE regime with
IVAs, which seems to yield
better functional outcomes by
preventing recurrence and
subfoveal fibrosis, although a
greater number of injections is

required.”

*The choroidal thickness in
PCV eyes significantly
decreased after switching to
intravitreal aflibercept
injection. Aflibercept may help
prevent CVH near or under
the RPE, which might help
achieve greater occlusion of
polypoidal lesions compared

with ranibizumab."

*Regarding IVA therapy for
PCV, the presence or
absence of complete polyp
regression at the end of the
loading phase affected the
treatment outcome, whereas
the degree of polyp reduction
in cases of residual polyps

had no effect.”

*IVA using a TAE regimen
improved visual and
anatomical outcomes in eyes
with PCV at 1 year using a
protocol to adjust the injection
intervals specifically for each
patient so as to obtain no

retinal exudation.”

“Intravitreal brolucizumab may
be an effective and safe
treatment option for refractory
serous PEDs in patients with

PCV."

*Aflibercept as a monotherapy
provided both a significant
visual gain and the regression
of polypoidal dilations.
Afiibercept use in
monotherapy may contribute

to reducing the hemorrhagic
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Y. Hsu
Al

2022 (23

Yamamoto
42

2015 [61

Yeom 2023
43

27

Yoneyama
44

2020 (28

Brolucizumab,

10

Afiibercept,

90

Brolucizumab,

81

Adiibercept,

234

Retrospective
WAMD or PCV  Korea NA 676
Cohort

Retrospective 68

PCV (100%) Japan 71.147.3
Cohort (78.2%)
PCV, 37 Retrospective 55
Korea 70.616.6
(45.7%) Cohort (67.9%)
PCV, 116
(49.6%) Typical Retrospective 170
Japan 74.918.2
nAMD, 118 Cohort (72.7%)
(50.4%)

NA

0.31£0.32

NA

0.420.37

12

injection
every 2

months.

vB

IVA (2.0 mg).
Loading
phase,
injection
monthly for 3
months.
Maintenance,
injection
every 2

months.

B

VA (2
mg/0.05 mi).
Loading
phase,
injection
monthly for 3

months.

Caucasian
patients >45

years old.

1. Confirmed
PCV diagnosis.
2. Patients who
had follow-ups
at 1 week and

5 weeks.

1. Patients
enrolled from
December 1,
2012, to
October 31,
2014. 2.
Confirmed PCV

diagnosis.

1. Patients
enrolled from
July 2021 to
December
2022.2.
Confirmed PCV
diagnosis. 3.
Aged 2 50

years.

1. Patients
enrolled from
January 2013
and 2018. 2
The patients
with exudative
AMD, including
PCV and
typical nAMD
3. Completed
12 months of

follow-up.

TABLE 1: Summary and baseline characteristics of the included studies

Short-term
effects of
brolucizumab in
the treatment of
WAMD or
polypoidal

choroidopathy.

Visual and
morphologic
outcomes of
IVA for
treatment-naive

PCV.

Efficacy and
safety of IVB as
aswitch

therapy.

Visual
outcomes and
the need for
additional
injections after
the initial 3-

monthly IVA.

risk and atrophy linked to

PDT."

*Treatment with brolucizumab
resulted in anatomical
improvement for all patients
with persistent SRF. Limited
efficacy was seen for
persistent PED. Brolucizumab
appears to be a safe and
effective option for treatment-
resistant SRF. Future
multicenter collaborative

studies are warranted.”

“Intravitreal aflibercept
administered over 1 year
improved both visual acuity
and macular morphology in a
large number of treatment-

naive eyes with PCV."

“Identified structural
biomarkers may predict
treatment response and
select an appropriate

therapeutic strategy."

“The variants of ARMS2 and
CFH are informative for both
physicians and patients to
predict recurrence and to
quantify the need for

additional injections.”

PCV: Polypoidal choroidal vasculopathy; VEGF: Vascular endothelial growth factor; BCVA: Best corrected visual acuity; ICGA: Indocyanine green
angiography; RCT: Randomized control trial; IPCV: Idiopathic polypoidal choroidal vasculopathy; CMT: Central macular thickness; IVA: Intravitreal
aflibercept injection; CRT: Central retinal thickness; IVB: Intravitreal brolucizumab injection; CCT: Central choroidal thickness; AMD: Age-related macular

degeneration; CSMT: Central subfield mean thickness; IVZ: Intravitreal zip-aflipercipt; CVH: Choroidal vascular hyperpermeability; PED: Pigment epithelial

detachment; TAE: Treat-and-extend; OCTA: Optical coherence tomography angiography; PRN: Pro re nata; CNV: Choroidal neovascularization; RPE:
Retinal pigment epithelium; PDT: Photodynamic therapy; OCT: Optical coherence tomography; ELM: External limiting membrane; MS: Mean sensitivity;
CFT: Central foveal thickness; SRF: Sub-retinal fluid; LogMAR: Logarithm of the minimum angle of resolution; OR: Odds ratio; FA: Fluorescein
angiography; SRH: Sub-retinal hemorrhage; EDI: Enhanced depth imaging; BVN: Branching vascular network; ETDRS: Early treatment diabetic
retinopathy study; nAMD: Neovascular age-related macular degeneration; wWAMD: Wet age-related macular degeneration; MD: Mean difference

Quality Assessment

Our included randomized controlled trails was judged low risk in all ROB1 domains (Table 2). Regarding our

included cohort studies, 79% were of fair quality, scoring between 8 and 10, while 21% had good quality

(Table 3). Concerning case series studies, 66% were of good quality, while the rest were of fair quality (Table
4). As to our non-randomized studies, 55% judged good quality, whereas 45 % were of fair quality according

to the MINORS Criteria (Table 5).
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Study

Ogura

2021

Random sequence Allocation

Blinding of participants and

personnel (performance bias)

bias) (selection bias)

Low\High\Unclear risk of Low\High\Unclear risk

Low\High\Unclear risk of bias

bias of bias

Low Low

Blinding of outcome

assessment (Detection

bias)

Low\High\Unclear risk of

bias

Low

Incomplete outcome

Selective reporting

Other Bias
data (attrition bias) (reporting bias)
Low\High\Unclear risk Low\High\Unclear Low\High\Unclear
of bias risk of bias risk of bias
Low Low Low

TABLE 2: The Cochrane Collaboration’s tool for assessing the risk of bias of randomized
controlled trials

Cho 2023

[32

Fukuda

2021 [35]

Fukuda

2023 [36]

Azuma

2016 [30]

Chakraborty

2022 [31]

Daizumoto

2016 [21]

Fukuda

2020 [22]

Hara 2016

37

Hoshino

2024 [38]

Hosokawa

2015 [40]

Ito 2022

Kikushima

1. Was
the 3. Were the participants 4. Were all
research 2 were in the study eligible
question of those

or criteria for the who would be eligible  that met the
objective  study population for the prespe

in this ified and entry
paper clearly described? in the general or clinical criteria
clearly population of interest? enrolled?
stated?

Y Y Y Y

Y Y Y Y

co Y Y Y

co Y Y Y

cD Y Y Y

Y y y y

Y Y Y Y

co Y Y Y

Y Y Y Y

Y Y Y Y

Y Y Y Y

Y Y Y Y
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5. Was the
sample
size
sufficiently
large to
provide
confidence
in the

findings?

6. For the
analyses in
this paper,
were the
exposure(s)
of interest
measured
prior to the
outcome(s)
being

measured?

7. Was the
time frame
sufficient
50 that one
could
reasonably
expect to
seean
association
between
exposure
and
outcome if

it existed?

NA

8. For
exposures
that can
vary in
amount or
level, did
the study
examine
different
levels of
the
exposure
as related
to the
outcome
(eg,
categories
of
exposure,
or
exposure
measured
as
continuous

variable)?

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

9. Were the 1. Were the

exposure outcome

measures measures
10. Was the

variables) clearly
exposure(s)

clearly defined,
assessed

defined,valid, valid,
more than

reliable, and reliable, and
once over

implemented assessed
time?

consistently consistently

across all across all

study study

Y N Y

Y N Y

Y N Y

Y N Y

Y N Y

Y N Y

Y N Y

Y N Y

Y N Y

Y Y Y

Y N Y

Y Y Y

12. Were the people
assessing the outcomes
blinded to the

participants

exposures/interventions?

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

13. Was
the loss to
follow-up
after
baseline
20% or
less?
Were
those lost
to follow-
up
accounted
for in the

analysis?

NR

NR

NR

14. Were
key
potential

confounding

variables
measured
and
adjusted

1
statistically

s
for their
impact on
the
relationship
between
exposure(s)
and
outcome(s)?
NR 1
Y 1
Y 1
NR €
NR <
Y 1
Y 1
Y <
NR 1
Y 1
NR 1
Y 1
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2017 [47]

Kikushima

2021 [46)

Koizumi

2015 [48)

Kwon 2020

149

Maruyama-
Inoue 2017

52

Mishra

2022 [24]

Ogasawara

2018 [55]

Saito 2015

[57

Y. Hsu

2022 [23]

‘Yamamoto

2015 [61]

Yeom 2023

[27

Yoneyama

2020 [28]

Chi Moon

2015 [25)

Dabir 2023

20

Sayanagi

2024 [58]

Tamachi

2020 [59)

Wan Nam

2022 [53]

Jeong 2016

{44

TABLE 3: NIH quality assessment tool for observational cohort studies

Quality rating: good (11-14 points), fair (7.5-10.5 points), poor (0-7 points)
Yes = 1; No = 0.5; NR, NA, CD =0

CD: Cannot determine; NR: Not reported, NA: Not applicable, NIH: National Institutes of Health

cp

cb

cD

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR
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Total
8. Were the
1. Was the 2. Was the study 5.Wasthe 6. Were the outcome measures 7. Was the 9.Werethe  scores:
3.Werethe  4.Were the statistical
study question  population clearly and intervention  clearly defined, valid, reliable, and length of results (Ves=1; Quality
D cases. subjects methods
or objective fully described, including clearly implemented consistently across all  follow-up well- No=0.5; rating
consecutive?  comparable? well-
clearly stated? a case definition? described?  study participants? adequate? described?  NR, NA, CD
described?
=0)
Cho 2023
Y Y Y Y Y Y Y Y 9 Good
132
Hosokawa
Y Y cD Y Y Y Y Y 75 Good
2015 [40]
ljiri 2015
Y Y cD Y Y Y N Y 65 Fair
41
TABLE 4: NIH quality assessment tool for case series studies
Quality rating: good (7.5-9 points), fair (5-7 points), poor (4.5-0 points)
CD: Cannot determine; NR: Not reported; NA: Not applicable
1. A stated 28 ion of 3. Prosp 4. 5. Unbi 6. Follow-up period 7. Loss to follow
Total Quality
1D aim of the ion of ppropriate to the of appropriate to the major  up not exceeding
scores rating
study? patients? data? study aim? endpoints? endpoint? 5%?
Arakawa
Y Y Y N Y Y 6.5 Good
2017 [29]
Farooq
Y N Y N Y Y 6 Good
2017 [34]
Inoue 2015
Y N Y N Y Y 6 Good
[42]
Kawashima
Y N Y N Y Y 6 Good
2014 [45]
Lee 2019
Y Y Y N Y Y 6.5 Good
[51]
Nishikawa
Y Y N Y N Y Y 6 Good
2019 [26]
Nizawa
Y Y N Y N Y N 55 Good
2021 [54]
Pengyi
Y Y N Y N Y Y 6 Good
2022 [62]
Rouvas
Y Y N Y N Y Y 6 Good
2021 [56]
Wolff 2018
Y Y Y N Y Y 6.5 Good
[60]
Lee 2016
Y Y Y N Y N 6 Good
[50]

TABLE 5: MINORS Criteria for assessment of non-randomized clinical trials

Quality rating: good (5.5-7 points) or fair 4-5.5 points) or poor (3.5-0 points) )

Yes: 1; No: 0.5; NR, NA, CD: 0

CD: Cannot determine; NR: Not reported; NA: Not applicable; MINORS: Methodological Index for Non-Randomized Studies

BCVA, logMAR

In the 3-6-month subgroup, BCVA was assessed in 26 studies in IVA arm [13,29,3

4

37,39,40,42,44-52, 54-

62]. It was evaluated in six studies in IVB arm [13,31,32,35,43,53]. The MD for BCVA after IVA use was -0.11
versus -0.06 in the IVB arm. However, the two interventions had no substantial difference (p = 0.58). The

pooled studies exhibited heterogeneity in both intervention groups, with Chi? p-values and 12 statistics

2025 Allehyani et al. Cureus 17(1): €77073. DOI 10.7759/cureus.77073
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indicating heterogeneity (0.07 and 31%) for the IVA group and (>0.0001 and 85%) for the IVB group,

Mean Difference
IV, Random, 95% CI

respectively (Figure 2).
Mean Difference

Study or Subgroup Mean Difference SE_Weight IV, Random, 95% CI
1.1.1 AMflibercept
Arakawa 2017 [29] -0.2 0.23452079 1.1%  -0.20[-0.66, 0.26]
Cho 2023 [32] -0.12 0.06640783 39% -0.12[025,0.01]
Farooq 2017 [34] -0.21 042485292 04%  -0.21[-1.04,0.62)
Fukuda 2021 [35] -0.05 0.06975521 3.8% -0.05(-0.19,0.09
HARA 2016 [37] -013 012255892 26%  -0.13(-0.37,0.11)
Hosokawa 2015 [40] -0117 011785113 2.7%  -0.12[-0.35,0.11)
Hosokawa 2016 [39] -0.15 0.07233555 3.8% -0.15(-0.29,-0.01]
INOUE 2015 [42] -0.096 0.02947194 4.7% -0.10(-0.15,-0.04]
Jeong 2016 [44] -0.23  0.0519947 4.3% -0.23(-0.33,-0.13)
Kawashima 2014 [45] -0.09 0.02745626 4.8% -0.09[-0.14,-0.04)
Kikushima 2017 [47] -0.15 0.05417363 4.2% -0.15(-0.26,-0.04]
Koizumi 2015 [48] -0.1 0.04264014 45% -0.10(-0.18,-0.02]
Kwon 2020[49] -0.01 0.02372321 4.8%  -0.01(-0.06,0.04)
Lee 2016 [50] -0.15 027135463 09%  -0.15(-0.68,0.38)
Lee 2019 [51] -0.1 0.33203915 06% -0.10[-0.75,0.55]
MARUYAMA-INOUE 2017(52] -0.11 0.07485333 37%  -0.11(-0.26,0.04]
Nizawa 2021 [54] -0.16 0.05047146 4.3% -0.16(-0.26,-0.08)
Ogasawara 2018 [55] -017 0.02625 4.8% -017(022,-0.12)
Ogura 2021 [13] -0.12 0.36697411 05% -0.12[-0.84,0.60]
Pengyi 2022[62] -0174 0.04432263 4.5% -0.17[-0.26,-0.09]
Rouvas 2021 [56] -0.05 0.05112077 43% -0.05(-0.15,0.05)
Saito 2015 [57] -0.07 047328638 0.3% -0.07[-1.00,0.886]
Sayanagi 2024 [58] -0.12 0.05222222 43% -012[-0.22,-0.02)
Tamachi 2020 [59] -0.05 00630126 4.0% -0.05(-0.17,0.07]
Wolff 2018 [60] -0.23 032684731 07%  -0.23[-0.87,0.41)
Yamamoto 2015 [61] -0.1 0.04427188 45% -0.10(-0.19,-0.01]
Subtotal (95% Cl) 83.2% -0.11[-0.14,-0.08]
Heterogeneity: Tau®= 0.00; Chi*= 36.18, df= 25 (P = 0.07), F=31%
Test for overall effect: Z=8.13 (P < 0.00001)
1.1.2 Brolucizumab
Chakraborty 2022 [31] -0.31 0.24003968 1.1% -0.31(-0.78,0.186)
Cho 2023 [32] -0.13 0.09380832 32% -0.13(-0.31,0.09)
Fukuda 2021 [35] -0.07 011224972 28% -0.07(-0.29,0.15)
Ito 2022[43] 016 0.01549193  4.9% 0.16(0.13,0.19]
Ogura 2021 [13] -0.1 0.31064862 0.7% -0.10[-0.71,051]
Wan Nam 2022 (53] -0.12 0.06275716 4.0%  -0.12(-0.24,0.00
Subtotal (95% Cl) 16.8%  -0.06[-0.24,0.12]

Heterogeneity: Tau®= 0.03; Chi*= 34.38, df= 5 (P < 0.00001); F= 85%

Test for overall effect: Z= 0.66 (P = 0.51)

Total (95% Cl)

100.0%

-0.10[-0.16, -0.05]

Heterogeneity: Tau®= 0.02; Chi*= 247.80, df= 31 (P < 0.00001); F=87%

Test for overall effect Z= 3.65 (P =

.0003)

Test for subaroup differences: Chi*=0.31, df=1 (P = 0.58), F= 0%

-

¢

105 05 1
Favours [experimental] Favours [control]

FIGURE 2: Forest plot of BCVA in the 3-6 month subgroup

BCVA: Best corrected visual acuity

Regarding the 12-month assessment, 21 studies were in the IVA arm [13,29,30,32-34,36,37,39,42,47,49-
52,54-56,58,59,61]. Meanwhile, five studies were in the IVB arm [13,32,36,38,43]. The MD for BCVA after IVA
use was -0.11 versus -0.04 in the IVB arm. However, the two interventions had no substantial difference (p =

0.08). The pooled studies were heterogeneous in the IVA group, with Chi%-p and I2 being (>0.0001 and 79%).

In comparison, they were homogeneous in the IVB group, with Chi%-p and 12 being (0.31 and 17%,

respectively) (Figure 3).
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Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Aflibercept
Arakawa 2017 [29] -0.2 0255841 0.8% -0.20(-0.70,0.30] S
Azuma 2016 [30] -0.13 0.094583 3.4%  -0.13(-0.32,0.06] ——r
Cho 2023 [32] -01 0.074314  43%  -0.10[-0.25,0.05) o
Choo 2021[33] -0.2 042 03% -0.20(-1.02,062] ===
Faroog 2017 [34] -0.2 0402492 03%  -0.20(-0.99,0.59] —_—r
Fukuda 2023 [36] -0.1 0.060927 5.0% -0.10(-0.22,0.02) —
HARA 2016 [37] -0.14 0122559 25%  -0.14(-0.38,0.10] —
Hosokawa 2016 [39] -0.16 0.077268 4.2% -0.16(-0.31,-0.01] -
INOUE 2015 [42] 0136 0.02762 6.9% 0.14(0.08,0.19] ==
Kikushima 2017 [47]) -0.17 0.033708 6.6% -0.17(-0.24,-0.10] ===
Kwon 2020 [49] -0.03  0.01941 7.2%  -0.03(-0.07,0.01] b
Lee 2016 [50] -0.2 0.280015 06% -0.20(-0.75,0.35]
Lee 2019 [51] -0.2 0.300416 06% -0.20(-0.79,0.39] =1
MARUYAMA-INOUE 2017 [52] -0.18 0.071372 45% -0.18(-0.32,-0.04] =
Nizawa 2021 [54] -0.1 0.065485 4.8%  -0.10(-0.23,0.03] 7
Ogasawara 2018 [55] -0.2 0.035 65% -0.20(-0.27,-0.13] =
Ogura 2021 [13] -0.22 0.374277 04% -0.22(-0.95,051) |
Rouvas 2021 [56] -0.101 0.063536 4.9% -0.10(-0.23,0.02] =
Sayanagi 2024 [58) -0.15 0053333 55% -0.15[-0.25,-0.05) ==
Tamachi 2020 [59] -0.06 0.063013 4.9% =T
Yamamoto 2015 [61] -0.14 0045326 5.9% -
Subtotal (95% Cl) 80.2% -0.11[-0.17,-0.05] *

Heterogeneity: Tau*= 0.01; Chi*= 93.29, df= 20 (P < 0.00001); *= 79%
Test for overall effect: Z= 3.59 (P = 0.0003)

1.2.2 Brolucizumab

Cho 2023 [32] -0.11 0104468 31%  -0.11[-0.31,0.09) s=——|=

Fukuda 2023 [36] -0.09 0.089661 36% -0.09(-0.27,0.09) S=_=r=

Hoshino 2024 [38] -0.114 0.058682 5.2%  -0.11[-0.23,0.00] =

Ito 2022 [43] -0.01 0015492 7.4% -0.01(-0.04,0.02) 1

Ogura 2021 (13] -019 031225 05% -0.19(-0.80,0.42)

Subtotal (95% CI) 19.8%  -0.04[-0.09,0.01] L

Heterogeneity: Tau?= 0.00; Chi*= 4.63, df= 4 (P = 0.33); F= 14%

Test for overall effect: Z=1.53 (P=0.13)

Total (95% CI) 100.0% -0.10[-0.14,-0.05] *

Heterogeneity: Tau?= 0.01; Chi*= 103.82, df= 25 (P < 0.00001); F= 76% ¢1 05 5 045 15

Test for overall effect: Z= 4.18 (P < 0.0001)

% = Favours [experimental] Favours [control]
Test for subaroup differences: Chi*= 3.10, df= 1 (P = 0.08), F= 67.8%

FIGURE 3: Forest plot of BCVA in the 12 months assessment

BCVA: Best corrected visual acuity

Polypoidal Regression

At 3-6-month subgroup, polypoidal regression was assessed in 12 studies in the IVA arm [29,30,32,36,39-
41,44,48,50,57,61]. It was evaluated in two studies in the IVB arm [32,36]. The RR for polypoidal
regression after IVA use was 53% versus 70% in the IVB arm. However, the two interventions had no
substantial difference (p = 0.19). The pooled studies exhibited heterogeneity in both intervention groups,
with Chi? p-values and I statistics indicating heterogeneity (>0.0001 and 85%) for the IVA group and (0.09
and 66%) for the IVB group, respectively (Figure 4).

Rate Ratio Rate Ratio
Study or Subgroup _log[Rate Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
1.10.1 Aflibercept
Arakawa 2017 [29] -1.1451323  0.30754  4.6% 0.32(0.17,0.58)
Azuma 2016 [30] -0.88730319 0.286873  5.0% 0.41[0.23,0.72)
Cho 2023 [32] -0.74444047 016598  7.2% 0.47 [0.34, 0.66)
Fukuda 2023 [36] -1.19392247 0.26122 5.4% 0.30(0.18,0.51)

Hosokawa 2015 [40]  -0.19415601 0.126879  8.0% 0.82(0.64, 1.08)
Hosokawa 2016 [39]  -0.77770457 0.177868  7.0% 0.46 (0.32, 0.65)

0f|+.|H|M|1

ljiri 2015 [41] -0.72391884 0.179236  7.0% 0.48(0.34, 0.69)
Jeong 2016 [44] -0.53408249 0157376  7.4% 0.59(0.43,0.80]
Koizumi 2015 [48]) -0.09763847 0.055184  9.1% 0.91(0.81,1.01]
Lee 2016 (50] -0.47957308 0.122157 8.1% 0.62(0.49,0.79)
Saito 2015(57] -0.57054486 0.129835 7.9% 0.57 (0.44,0.73]
Yamamoto 2015(61]  -0.78125445 0.118304  8.1% 0.46 (0.36, 0.58)
Subtotal (95% Cl) 84.8% 0.53[0.43, 0.66]

Heterogeneity: Tau®= 0.11; Chi*= 75.79, df= 11 (P < 0.00001); F= 85%
Test for overall effect: Z= 5.86 (P < 0.00001)

1.10.2 Brolucizumah

Cho 2023 [32] -0.2006707 0.11027  8.3% 0.82(0.66,1.02) ==
Fukuda 2023[36] -0.57054486 0.184308  6.9% 0.57[0.39, 0.81] SSe=
Subtotal (95% Cl) 15.2% 0.70 [0.49, 1.00] L
Heterogeneity: Tau?= 0.05; Chi*= 2.97, df=1 (P = 0.09); F= 66%

Test for overall effect: Z= 1.95 (P = 0.05)

Total (95% CI) 100.0% 0.56 [0.46, 0.67] ¢

Heterogeneity: Tau?= 0.09; Chi*= 79.65, df= 13 (P < 0.00001); = 84% = =k = =
destiorioyerall Gficet 2= 6:30/(F $I0.00001) Favours [experimental] Favours [control]
Test for subaroup differences: Chi*=1.70. df=1 (P=0.19). F= 41.0%

FIGURE 4: Forest plot of polypoidal regression in the 3-6 month
subgroup

Regarding the 12-month assessment, eight studies were in the IVA arm [29,30,32,36,40,42,50,61]. Two
studies were in the IVB arm [32,36]. The RR for polypoidal regression after IVA use was 47% versus 61% in
the IVB arm. However, there was no substantial difference between the two interventions (p = 0.31). The
pooled studies exhibited heterogeneity in both intervention groups, with Chi? p-values and 12 statistics
indicating heterogeneity (>0.0001 and 91%) for the IVA group and (0.002 and 90%) for the IVB group,
respectively (Figure 5).
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Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.11.1 Aflibercept
Arakawa 2017 [29] -1.48280526 01711 8.4% 0.23(0.16,0.32) s
Azuma 2016 [30] -0.26787944 0.101442 10.2% 0.77 (0.63,0.93] s
Cho 2023 [32) -0.7985077 0.099218 10.2% 0.45(0.37, 0.55) -
Fukuda 2023 [36] -1.41881755 0.16643  8.5% 0.24(0.17,0.34) -
Hosokawa 2015 [40]  -0.66553201 0.093697 10.3% 0.51(0.43,0.62) =
INOUE 2015 [42] -0.69314718 0.088811 10.5% 0.50(0.42, 0.60) =
Lee 2016 [5e] -0.40496523 0.069969 10.8% 0.67 (0.58,0.77) =
Y 2015 [61] -0 0.055318 11.1% 0.55(0.50, 0.62) Nt
Subtotal (95% Cl) 80.0% 0.47 [0.38, 0.58] *

Heterogeneity: Tau®= 0.08; Chi*= 74.37, df= 7 (P < 0.00001);
Test for overall effect: Z= 7.08 (P < 0.00001)

91%

1.11.2 Brolucizumab

Cho 2023 [32) -0.25747623 0.084059 10.6% 0.77 (0.66, 0.91] -
Fukuda 2023 [36] -0.73814455 0129248  9.5% 0.48(0.37,0.62) o=
Subtotal (95% Cl) 20.0% 0.61[0.38, 0.98] -

Heterogeneity: Tau®= 0.10; Chi*= 9.72, df=1 (P = 0.002); F= 90%
Testfor overall effect: Z= 2.03 (P = 0.04)

Total (95% CI) 100.0% 0.50 [0.41, 0.60] ¢
Heterogeneity: Tau*= 0.08; Chi*= 92.45, df= 8 (P < 0.00001); F= 90% :0 o1 + 1: 100:
Test for overall effect: Z= 7.38 (P < 0.00001) .

Test for subaroun differences: Chi*=1.04. df=1 (P=0.31). F=3.9%

01 0
Favours [experimental] Favours [control]

FIGURE 5: Forest plot of polypoidal regression in the 12-month
assessment

CRT

At 3-6-month subgroup, CRT was assessed in 12 studies in the IVA arm [29,32,34,35,57,40,45,48,55,57-59]. It
was assessed in two studies in the [VB arm [32,55]. The MD for CRT after IVA use was -129.03 versus -143.93
in the IVB arm. However, there was no substantial difference between the two interventions (p = 0.62). The
pooled studies were heterogeneous in the IVA group, with Chiz—p and 12 being (0.06 and 42%). In
comparison, they were homogeneous in the IVB group, with Chizfp and 12 being (0.39 and 0%, respectively)
(Figure 6).

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Aflibercept
Arakawa 2017 [29] -131 2494448  6.4% -131.00[-179.89,-82.11) =
Cho 2023 [32] -165.2 39.38933  3.1% -165.20[-242.40,-88.00]
Farooq 2017 [34] -66.65 2410481 6.7% -66.65-113.89,-19.41] =
Fukuda 2021 [35] -139 2068323 8.2% -139.00[-179.54,-98.46] s==—
HARA 2016 [37] -128 2554611  6.2% -128.00[-178.07,-77.93) =
Hosokawa 2015 [40] -1781 2717411 57% -178.10[-231.36,-124.84] =
Kawashima 2014 [45] -1171 1521861 11.5% -117.10[-146.93,-87.27] =
Koizumi 2015 [48] -135 1296919 13.3% -135.00(-160.42,-109.58] =
Ogasawara 2018 [55) 121 145 121% -121.00(-149.42,-92.58) ==
Saito 2015 [57) -88 2474612  6.5% -88.00 [-136.50,-39.50] =
Sayanagi 2024 [58) -171.4 2087333  8.1% -171.40(-212.31,-130.49] ==
Tamachi 2020 [59] -130.9 2503421  6.4% -130.90(-179.97,-81.83] m=—
Subtotal (95% CI) 94.2% -129.03 [-144.77,-113.30] *

Heterogeneity: Tau®= 305.98; Chi*= 19.04, df= 11 (P = 0.06); F= 42%
Test for overall effect: Z= 16.08 (P < 0.00001)

1.3.2 Brolucizumab

Cho 2023 [32] -178 49.01271  21%  -178.00 [-274.06,-81.94]
Fukuda 2021 [35] -125.6 3594664 3.6% -125.60[-196.05,-55.15]
Subtotal (95% CI) 5.8% -143.93[-200.74, -87.12]

Heterogeneity: Tau*= 0.00; Chi*= 0.74, df=1 (P = 0.39); F= 0%
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FIGURE 6: Forest plot of CRT in the 3-6 month subgroup

CRT: Central retinal thickness

Regarding the 12-month assessment, 12 studies were in the IVA arm [29,30,52-34,36,57,59,46,55,58,59]. Two
studies were in the IVB arm [32,36]. The MD for CRT after IVA use was -129.72 versus -145.32 in the IVB arm.
However, there was no significant difference between the two interventions (p = 0.62). The pooled studies
were homogeneous in both intervention groups, with Chi? p-values and 12 statistics (0.58 and 0%) for the
IVA group and (0.12 and 59%) for the IVB group (Figure 7).
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FIGURE 7: Forest plot of CRT in the 12-month assessment

CRT: Central retinal thickness

CCT

In the 3-6-month subgroup, CCT was assessed in three studies in the IVA arm [42,52,59]. It was studied in
one study in the IVB arm [43]. The MD for CCT after IVA use was -34.15 versus -29.00 in the [VB arm.
However, there was no significant difference between the two interventions (p = 0.73). The studies were

homogenous in the IVA group, with Chiz—p and 12 being (0.61 and 0%, respectively) (Figure 8).
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FIGURE 8: Forest plot of CCT in the 3-6-month subgroup

CCT: Central choroidal thickness

Regarding the 12-month assessment, four studies were in the IVA arm [38,43,52,59]. Only one study was in
the IVB arm [453]. The MD for CCT after IVA use was -30.42 versus -45.00 in the [VB arm. However, there was
no substantial difference between the two interventions (p = 0.32). The studies were homogeneous in the

IVA group, with Chiz—p and 12 being (0.98 and 0%, respectively) (Figure 9).
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FIGURE 9: Forest plot of CCT in the 12-month assessment

CCT: Central choroidal thickness
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Central Macular Thickness

In the 3-6-month subgroup, central macular thickness was assessed in five studies in the IVA arm
[44,47,50,51,61]. It was evaluated in one study in the IVB arm [43]. The MD for central macular
thickness after IVA use was -154.32 versus -191.00 in the IVB arm. However, there was no substantial
difference between the two interventions (p = 0.24). The pooled studies were heterogeneous in the IVA

group, with Chiz—p and 12 being (>0.0001 and 90%, respectively) (Figure 10).
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FIGURE 10: Forest plot of the central macular thickness in the 3-6-
month subgroup

Regarding the 12-month assessment, four studies were conducted in the IVA arm [48,51,52,62]. One was
conducted in the IVB arm [43]. The MD for central macular thickness after IVA use was -119.29 versus -
215.00 in the IVB arm. This difference was statistically substantial, favoring IVB over IVA (p > 0.0001). The
studies were homogeneous in the IVA group, with Chiz—p value and 12 being (0.14 and 45%, respectively)
(Figure 11).
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FIGURE 11: Forest plot of the central macular thickness in the 12-month
assessment

CFT

Regarding the 12-month assessment, two studies were in the IVA arm [42,52] versus one study in the IVB
arm [38]. The MD for CFT after IVA use was -157.24 versus -100.00 in the IVB arm. However, there was no
substantial difference between the two interventions (p = 0.09). The studies were homogeneous in the IVA

group, with Chiz—p value and 12 being (0.14 and 53%, respectively) (Figure 12).
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FIGURE 12: Forest plot of CFT in the 12-month assessment

CFT: Central foveal thickness

Discussion

Our meta-analysis retrieved 35 studies to compare between IVA and IVB in PCV patients. BCVA, polypoidal
regression, CRT, CCT, and CFT showed no significant differences between the drugs at the two studied time
points. Notably, at 12 months, IVB demonstrated a statistically significant advantage over IVA in central
macular thickness. Nevertheless, the findings suggest comparable efficacy between IVA and IVB in
managing PCV. IVB stands out as the smallest available anti-VEGF [11,22]. Due to its high solubility, IVB can
be concentrated to 120 mg/mL, allowing administration of 0.06 mg IVB per each 0.05 mL injection. In a
solitary intravitreal injection, the quantity of IVB molecules and their affinity for VEGF is estimated to be
about 11-fold higher compared to IVA [11,22]. This characteristic may confer several advantages in terms of
morphological and angiographic outcomes when treating PCV.

In the treatment regimen for PCV, the primary objective is the resolution of exudation coupled with the
regression of polypoidal lesions. Achieving regression of polypoidal lesions is particularly crucial as it is
anticipated to prolong the interval to recurrence [63]. As reported in previous studies [61,63-66], the
complete regression rate of polypoidal lesions following IVAs ranged between 45.8% and 56.7%. Conversely,
when combining therapy involving PDT and anti-VEGF agents, the complete regression rate was between
70% and 87%. In the study conducted by Fukuda et al., the complete regression rate of polypoidal lesions one
month after three-monthly IVA administrations was reported to be 30.3%, indicating a lower rate compared
to findings from previous studies [36]. Previous studies have reported complete regression rates of
polypoidal lesions ranging from 78.6% to 82.0% one month after three-monthly injections of IVB, and from
73.9% to 93.1% at one year following the initial injection [35,43,64,67]. These findings serve as a reference
for assessing the efficacy of IVB in treating PCV. In the study by Fukuda et al., the complete regression rate
was reported to be 56.5% at both the 3-month and 12-month visits, which is lower compared to findings from
previous studies [36]. This variance in the complete regression rates could be attributed to differences in the
cohorts' conditions, including variations in ICGA findings and discrepancies in treatment regimens across
the studies [36].

Furthermore, it is worth noting that the number of additional injections administered was smaller in the
IVB-treated group compared to the IVA-treated group. This discrepancy in the number of additional
injections could be attributed to differences in the complete regression rate of polypoidal lesions and
VEGEF binding affinity between the two drugs.

Interestingly, a recent study reveals that IVA demonstrates greater binding affinity to VEGF compared to

IVB and ranibizumab, as evidenced in both in vivo and in vitro studies. While binding affinity is a critical
factor influencing the efficacy of anti-VEGF agents, other factors may also contribute to differences in
treatment outcomes, such as choroidal thickness and macular thickness. For instance, molecular size and
penetration depth of the anti-VEGF agents into retinal and choroidal layers can affect their therapeutic
impact. IVB, being a smaller molecule, may exhibit superior penetration into the sub-RPE region, potentially
leading to more pronounced reductions in macular thickness.

Additionally, the pharmacokinetics and half-life of these drugs in the vitreous humor may influence the
duration of VEGF suppression, which could affect the number of injections required and the consistency of
therapeutic effects over time. Differences in the inflammatory response or immune modulation triggered by
the drugs may also play a role, as some anti-VEGF agents have been associated with varying levels of ocular
inflammation. Lastly, patient-specific factors, such as baseline choroidal thickness, underlying systemic
conditions, or prior treatments, could further modulate individual responses to therapy [68]. Further
investigations are warranted to explore whether the binding affinity to VEGF correlates with the resolution
of exudation in PCV. Irrespective of the treatment regimen and modality employed, the management of
PCV typically entails prolonged and persistent use of anti-VEGF drugs. Consequently, these findings hold
significant implications for both patients and healthcare providers. Consistent utilization of I[VB may lead to
anticipated reductions in medication costs and injection frequency.

Despite the more potent VEGF suppression achieved by IVB compared to IVA, morphological changes such as
CRT and subfoveal choroidal thickness did not exhibit significant differences between the two treatment
groups [36]. Notably, there is a lack of studies comparing choroidal thickness changes following
administering these two drugs in eyes with exudative AMD.

In the investigation conducted by Cho et al., the average BCVA subsequent to the initial loading injection
demonstrated enhancement by 0.11 logMAR unit in the group treated with IVB, and by 0.10 logMAR unit in
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the group treated with IVA [32]. Their visual outcomes were similar to those observed in the HAWK study,
which investigated nAMD. In the HAWK study, the group treated with IVB 6.0 mg gained 6.6 letters, while
the group treated with IVA 2.0 mg gained 6.8 letters after 48 weeks of treatment. Moreover, concerning CRT,
observations from the HAWK trial demonstrated a significant reduction in central subfield thickness within
the IVB-treated cohort compared to the [VA-treated cohort at the 48-week mark [69]. Likewise, the
investigation involving a cohort exclusively diagnosed with PCV noted that the reduction in CRT was more
pronounced in the IVB-treated group compared to the IVA-treated group [32].

Previous investigations have suggested that IVA might result in a more pronounced decrease in choroidal
thickness compared to other anti-VEGF agents, such as bevacizumab or ranibizumab [70,71]. The research
conducted by Cho et al. noted a substantial decrease in choroidal thickness subsequent to IVB therapy
compared to IVA therapy. This finding aligns with the hypothesis that IVB’s smaller molecular size and
higher concentration may enhance its penetration into the choroid, potentially leading to more pronounced
effects on choroidal thickness [32]. Considering that the variation in choroidal thickness reduction among
anti-VEGF agents is more pronounced in patients with PCV compared to other types of macular
neovascularization, it is imperative to validate reductions in foveal thickness following IVB therapy across
various types of nAMD in future studies [70]. The change in choroidal thickness is of importance as
individuals with thinner choroids are at an increased risk of developing macular atrophy [72,73].
Furthermore, prior indications suggest that decreased choroidal thickness may be linked to suppressed
disease activity in eyes afflicted by PCV [74]. Further investigations are warranted to explore the clinical
significance of changes in choroidal thickness associated with IVB treatment. Long-term follow-ups
extending beyond 24 months would provide valuable insights into the efficacy and safety profile of IVB
therapy in managing various retinal conditions.

The underlying reasons for the observed variances in anatomical outcomes, such as polyp regression,
between the groups treated with IVB and IVA, remain uncertain. Additional investigations are warranted to
clarify the contributing factors underlying these differences. The observed variance could potentially be
associated with the notably higher molar concentration of the anti-VEGF agent in IVB. Specifically, the
molar concentration in IVB surpasses that in IVA and ranibizumab by approximately 11 and 22 times,
respectively [75]. Another hypothesis is that this outcome may be linked to the enhanced penetration of IVB
into the sub-RPE region. Preclinical investigations have demonstrated that IVB exhibits robust penetration
into the retina, reaching the RPE/choroid with greater efficacy compared to full-sized immunoglobulin G
[11,76]. Future studies should focus on elucidating the precise differences and therapeutic mechanisms of
action for PCV treatment between IVB and other anti-VEGF agents. These investigations will provide
valuable insights into optimizing treatment strategies for PCV patients.

The strengths of our study include being the pioneering meta-analysis to compare the efficacy of IVB versus
IVA, which provided valuable insights into their relative performance. Additionally, our meticulous
stratification of follow-up groups into two distinct categories enhances the precision of our findings through
these periods. However, certain limitations must be acknowledged. Firstly, our analysis relied on indirect
comparisons, potentially introducing bias and limiting the direct applicability of our results. This could
attribute our findings to potential biases stemming from differences in study design, population
characteristics, or measurement methods between the compared datasets. Secondly, the inclusion of mixed
study designs, primarily retrospective, may impact our conclusions' robustness. Lastly, the relatively small
population of IVB compared to IVA may affect the generalizability of our findings and warrant further
investigation. Our study highlights the need for more direct head-to-head trials comparing IVB and IVA,
particularly in larger and more diverse patient populations. Such trials would provide more robust evidence
to guide treatment decisions and optimize patient outcomes in the management of PCV.

Conclusions

Our meta-analysis comparing IVA and IVB in PCV revealed no substantial differences in clinical parameters,
including BCVA, polypoidal regression, CRT, CCT, and CFT at 6 or 12 months. Notably, IVB exhibited an
advantage over IVA in central macular thickness at 12 months. However, overall, both drugs demonstrated
comparable efficacy in managing PCV While our findings provide valuable insights, our limitations
underscore the importance of conducting direct head-to-head trials with larger, more diverse patient
populations.
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