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Abstract

Purpose To investigate the efficacy and outcomes of
switching neovascular age-related macular degenera-
tion (nAMD) patients from aflibercept to faricimab,
focusing on visual acuity, retinal fluid management,
and treatment intervals. The primary aim was to
assess the early outcomes in nAMD patients refrac-
tory to aflibercept and explore faricimab’s potential as
a longer-lasting therapeutic alternative.

Methods A single-center retrospective study was
conducted on 50 refractory nAMD patients at Cleve-
land Clinic Abu Dhabi from September 2022—May
2023. Patients were switched from aflibercept to
faricimab, having met specific criteria for refractory
nAMD. The study analyzed best-corrected visual
acuity (BCVA), central subfield thickness (CST), and
fluid changes post-switch, using Optical Coherence
Tomography (OCT).

Results  After three faricimab injections, significant
reductions in CST were observed, with a notable
decrease in retinal fluid. The mean BCVA remained
stable throughout the study period. Although there
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was a decrease in the maximum pigment epithe-
lial detachment (PED) height, it was not statistically
significant. Treatment intervals post-switch showed
that the majority of patients maintained or extended
their treatment intervals, with a significant proportion
achieving resolution of intraretinal fluid (IRF) and
subretinal fluid (SRF).

Conclusions Switching to faricimab from afliber-
cept in refractory nAMD patients led to significant
improvements in retinal fluid management and CST,
with stable BCVA outcomes. Faricimab presents a
promising alternative for patients requiring frequent
aflibercept injections, potentially offering a more
manageable treatment regimen with extended dos-
ing intervals. This study highlights the need for per-
sonalized therapeutic strategies in nAMD treatment,
though further research is necessary to optimize treat-
ment switches.

Keywords Neovascular age-related macular
degeneration - Aflibercept - Switch - Faricimab

Introduction

The primary aim of anti-VEGF therapies in treat-
ing neovascular age-related macular degenera-
tion (nAMD) is to preserve and potentially enhance
visual acuity. However, the necessity for repeated
anti-VEGF injections imposes significant burdens
on both patients and healthcare providers [1, 2].
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Despite efforts to mitigate this with treat-and-extend
approaches, a subset of patients continues to require
frequent injections [3-5]. Given these challenges,
especially for patients with refractory nAMD, the
need for alternative therapeutic options is evident.
Continual vision deterioration in patients undergoing
anti-VEGF treatment can be attributed to various fac-
tors, including the disease’s natural progression, sub-
optimal response to active treatment, and diminish-
ing efficacy over time [6]. A body of prospective and
retrospective studies has shown promising outcomes
when patients unresponsive to initial treatments were
switched to alternative anti-VEGF therapies [7-9],
often resulting in reduced macular fluid and modest
visual acuity improvements.

The advent of faricimab, a novel FDA-approved
bispecific monoclonal antibody targeting both angi-
opoietin-2 and VEGF-A, offers a new therapeutic
direction [10]. By simultaneously neutralizing these
pathways, faricimab aims to provide a more durable
treatment outcome. Angiopoietin-2 plays a critical
role in vascular stability, angiogenesis, and perme-
ability [11], often enhancing VEGF-induced angio-
genesis in both healthy and diseased states. Elevated
Ang-2 levels have been observed in nAMD -cases
[12, 13], underscoring its potential as a therapeutic
target. The TENAYA and LUCERNE phase III trials
[10] have shown that faricimab, with dosing intervals
extendable up to every 16 weeks, matches the efficacy
of 8-weekly aflibercept injections, possibly due to
faricimab’s higher molar anti-VEGF dosage [14]. Pre-
liminary studies involving patients previously treated
with anti-VEGF agents have yielded encouraging
results with faricimab [15-17].

This study aims to assess the early outcomes of
transitioning nAMD patients from their current anti-
VEGF treatments to faricimab, exploring its effi-
cacy and potential as a longer-lasting therapeutic
alternative.

Methods

This study was a single-center, retrospective exami-
nation of consecutive cases of refractory nAMD
where patients were transitioned from aflibercept
to faricimab treatments at Cleveland Clinic Abu
Dhabi, spanning from September 2022-May 2023.
Eight retina specialists oversaw the patient care.
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Adhering to the Declaration of Helsinki’s ethi-
cal standards, the Cleveland Clinic’s institutional
review board sanctioned this research. The study’s
retrospective, de-identified nature negated the need
for patient consent.

The criteria for considering nAMD cases as
refractory included patients who required monthly
aflibercept injections due to persistent subretinal
fluid (SRF), intraretinal fluid (IRF), and/or fluid
beneath the retinal pigment epithelium (sub-RPE).
Additionally, patients must have completed the
three monthly loading phase of aflibercept and one
injection within the ten weeks prior to the switch.
Specifically, prior to the treatment shift, each
patient had received injections of aflibercept every
4 or 5 weeks (average 4.3 +£0.3 weeks) for a mini-
mum of three times.

After switching to faricimab, patients were treated
based on a treat-and-extend regimen. Initially,
patients received three monthly injections to stabilize
the condition, followed by individualized treatment
intervals based on clinical assessment. The treatment
interval could be extended by 2—4 weeks if the patient
showed no signs of disease activity, with a maximum
interval of 16 weeks. Treatment schedules were either
maintained or extended according to clinician discre-
tion, allowing for a personalized approach based on
each patient’s response.

The data collection from medical records included
age, sex, relevant previous ocular history, such as the
number of injections before the switch, any prior ocu-
lar surgeries, lens status, and best-corrected visual
acuity (BCVA). Macular Optical Coherence Tomog-
raphy (OCT) (Spectralis HRA, Heidelberg Engineer-
ing, Heidelberg, Germany) was performed at every
visit, with both qualitative and quantitative assess-
ments. Blind reviewers analyzed scans at the baseline
and subsequent visits for the presence of SRF, IRF,
and pigment epithelial detachment (PED) within the
macular cube. Further evaluations of OCTs consid-
ered changes in retinal fluid as either improvement,
stability, or deterioration. Quantitative data collected
at each visit included the central subfield thickness
(CST, automatically calculated by the Spectralis
machine) and the height of PED from the RPE to
Bruch’s membrane at the PED’s highest point, meas-
ured on the corresponding b-scan at each visit. The
primary endpoint was the change in BCVA and CST
after three faricimab injections from the baseline.
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Statistical analysis

Baseline demographics were assessed with descrip-
tive statistical analysis. Conversion from Snellen to
approximate ETDRS letters was performed using
previously established formulas. Repeated measures
analysis of variance with Bonferroni correction was
used to assess differences in VA, CST, and maximum
PED height. The statistical analyses were run on the
open access R software (R Studio Version 1.1.383, R
Project, www.r-project.org). Data are presented as the
mean + standard deviation, and statistical significance
was based on a P <0.05.

Results

In this study, 50 eyes from 50 patients who were not
responding to treatment for nAMD were selected
based on specific eligibility criteria. The participants
were monitored for an average of 24.1+5.1 weeks.
Initial patient data before beginning intravitreal
faricimab injections is detailed in Table 1.

The group had an average age of 70.3 +9.73 years,
predominantly male (34 individuals, 68%), of Arabic
ethnicity (50 individuals, 100%), and most were pseu-
dophakic (41 individuals, 82%). Prior to the treatment
shift, each patient had received injections of afliber-
cept every 4 or 5 weeks (average 4.3+0.3 weeks)
for a minimum of three times. Before moving to
faricimab, the average number of anti-VEGF injec-
tions received was 28.66 +11.8.

Upon receiving the first dose of faricimab, 50
out of 50 eyes (100%) presented some form of reti-
nal fluid, either SRF (76%), IRF (50%), or sub-RPE
fluid (34%). A comprehensive eye examination was
performed a month after the first faricimab injection.
One month into the faricimab treatment, 9.5% of eyes

Table 1 Changes in best corrected visual acuity, central subfo-
veal thickness and sub-RPE fluid, in patients with neovascular
AMD switched from aflibercept to faricimab

All (n=50)

Baseline 1 month P value
BCVA (logMAR) 0.76 +0.54 0.83+0.31 0.99
CST (um) 407.16 +£144.69 399.3+167.2 0.73
PED height (um)  205.3+107.5 201.5+98.4  0.87

had no detectable fluid, 19.4% showed a decrease in
fluid, 31.3% had unchanged fluid levels, and 24.5%
experienced an increase in fluid levels. No significant
changes were observed in BCVA, CST, and maximal
PED height at the one-month mark (Table 1).

However, after three intravitreal faricimab injec-
tions, there was a notable decrease in CST from
407.16 +144.69 pm to 364.97 +162.29 pm, indicat-
ing a significant improvement (P=0.09) (Fig. 1B).
Although there was a decrease in the maximum PED
height following the third intravitreal faricimab injec-
tion (from 205.3 +107.5 pm to 178.5+89.1 um), this
change did not reach statistical significance (P=0.8)
(Fig. 1C). The mean BCVA remained consistent
throughout the treatment period (0.76 +£0.54 logMAR
pre-switch vs. 0.75+0.56 logMAR after 3 faricimab
injections, P=0.45) (Fig. 1A).

The proportion of patients that had IRF after 3
intravitreal faricimab injections decreased to 26%
(P<0.01) as did the proportion of patients with SRF
(38%, P<0.01) (Fig. 1D). Of the eyes that had fluid
before switching, 37 (74%) eyes had resolution of
their IRF and 31 (62%) eyes demonstrated complete
SRF resolution after 3 intravitreal faricimab injec-
tions. There were 14 (28%) patients that no longer
had a PED present after 3 faricimab injections.

We analyzed the results according to the type
of neovascularization (type 1 vs. type 2). While
the small sample size limited the statistical power,
we observed that both types of neovascularization
showed improvements in retinal fluid management
and CST reduction after switching to faricimab.
However, type 1 neovascularization tended to show a
slightly greater reduction in retinal fluid compared to
type 2.

Treatment intervals did not significantly change
post-switch, with the average interval between injec-
tions slightly altering from 5.4 weeks before switch-
ing to 6.1 weeks after the third intravitreal faricimab
injection (P=0.41).

Discussion

The findings from this study enhance our comprehen-
sion of faricimab, a pioneering bispecific antibody
targeting both VEGF and Ang-2 for the treatment
of nAMD. We believe that eyes not responding to
regular injections of aflibercept or anti-VEGF could
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greatly benefit from an innovative treatment with a
more extended duration of effectiveness.

In our study group, we observed that faricimab
effectively reduced retinal fluid in eyes previously
treated with aflibercept, as evidenced by a notable
average decrease in central subfield thickness (CST)
by 42.19 um. While the reduction in the highest point
of pigment epithelial detachment (PED) height was
not statistically significant, it decreased by 26.8 um,
alongside an increase in the percentage of patients
who showed no IRF or subretinal fluid SRF by
18% after three intravitreal faricimab injections, all
while maintaining stable BCVA. Remarkably, these
improvements were achieved without the need for
monthly loading doses for the majority of the patients
(68% had treatment intervals of 6 weeks or longer),
as treatment schedules were either maintained or
extended according to clinician discretion.

The analysis of treatment outcomes based on
the type of neovascularization, though limited by
our sample size, indicated potential differences in
response to faricimab. Type 1 neovascularization
appeared to benefit slightly more in terms of retinal
fluid reduction compared to type 2. Further studies
with larger sample sizes are needed to confirm these
observations and optimize treatment strategies based
on neovascularization type.

Our participants were transitioned from treatment
with aflibercept—a highly effective agent known
for its affinity to VEGF-A, VEGF-B, and placen-
tal growth factor—to faricimab. Despite the proven
benefits of aflibercept, particularly its success in
improving OCT outcomes in 89-91% of patients
with refractory nAMD within six months [18, 19],
it necessitates monthly injections for a significant
fraction of patients (18-48%) [20, 21]. Our findings
suggest that faricimab, with its higher molar dose,
presents a promising alternative for patients requir-
ing frequent aflibercept injections. Faricimab’s bispe-
cific nature allows it to target both VEGF-A and
Angiopoietin-2, potentially leading to more durable
treatment outcomes. While faricimab and aflibercept
have comparable VEGF-A affinity, faricimab’s molar
dose of 6 mg/50 ul is higher compared to afliber-
cept’s 2 mg/50 pl, which may contribute to its pro-
longed efficacy and extended dosing intervals [10,
14]. This higher molar dose may enable faricimab to
provide sustained therapeutic levels, thereby reduc-
ing the treatment burden on patients and improving

compliance. Further studies are needed to confirm
these preliminary findings and optimize treatment
protocols for nAMD.

This is the third largest cohort of nAMD patients
switched from aflibercept to faricimab that has been
reported in the literature. With 110 eyes switched
from aflibercept to faricimab, Szigiato et al. [17]
reported the largest single-center cohort of nAMD
patients switched to faricimab. Their results are simi-
lar to ours, with improved retinal anatomy after 3
injections of faricimab, despite no significant gains
in BCVA. In addition, the majority of their patients
(73%) had treatment intervals>6 weeks and did not
receive monthly loading doses after switching as most
clinicians maintained the prior treatment interval.

Kataoka et al. [15] reported that 37.7% and 15.1%
of eyes showed unchanged or worsened fluid levels
at 1 month after switching from monthly aflibercept,
while 41% of eyes were able to continue on faricimab
treatment at 6 months, with successful extension of
the treatment interval from monthly to bimonthly.
However, the eyes that continued with faricimab
injections up to 6 months showed significant reduc-
tions in CST at 1 month but not at the 6-month visit.

The real-world application of our study is under-
scored by our focus on patients already receiving
aflibercept injections, reflecting a common clinical
scenario. This approach provides valuable insights
into the practical outcomes of switching anti-VEGF
therapies. Notably, a certain percentage of eyes did
not show fluid level improvements one month post-
switch, indicating the potential need for an additional
faricimab injection. Despite no significant improve-
ment in visual acuity, the reduction in retinal fluid is
a critical measure for clinicians, facilitating extended
treatment intervals and thereby reducing the overall
treatment and follow-up burden for patients.

Our study does present limitations, including its
retrospective design, which may introduce selec-
tion bias and lacks control for potential regression
toward the mean. Decisions regarding the switch to
faricimab, treatment intervals, and discontinuation of
therapy were left to the discretion of the treating spe-
cialists, adding variability to the study. Additionally,
the exclusive focus on an Arabic population may limit
the applicability of the findings to other demographic
groups.

In summary, our research highlights the efficacy
of faricimab as an alternative treatment for nAMD,
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especially for patients not responding adequately to
frequent aflibercept injections. Switching to faricimab
led to significant improvements in retinal fluid man-
agement and retinal thickness after three IFIs, main-
taining similar treatment intervals and visual acuity
outcomes as prior treatments. The study underscores
the complexity of nAMD treatment and the need
for tailored therapeutic approaches, though further
research is necessary to identify predictors for suc-
cessful treatment switches.
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