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Abstract

Background: Faricimab, the first bispecific anti-VEGF agent, has shown 
efficacy in treating neovascular Age-Related Macular Degeneration (AMD). 
However, existing studies often exclude anti-VEGF resistant patients, involve 
small sample sizes, or focus on short-term outcomes. This study aims to evaluate 
the real-world outcomes of faricimab in treatment-resistant neovascular AMD 
patients over a 12-month period.

Methods: This is a single-centre, retrospective cohort study conducted 
using clinical and imaging data from Salisbury district hospital, UK, between 
October 2022 to November 2023.

Results: A total of 191 eyes from 156 patients, with a mean age of 81.4 
years and a history of 19.9 previous anti-VEGF injections per eye, were 
analysed. The baseline mean Best-Corrected Visual Acuity (BCVA) was 0.40 
± 0.26, and the mean Central Subfield Thickness (CST) was 283.5 µm ± 67.3 
µm. After a mean follow-up of 8 months, patients received a mean of 6.49 ± 
1.99 faricimab injections. A significant reduction in CST was observed, with a 
decrease of 283.5 ± 67.3 μm at baseline to 268.86 ± 75.06 μm at the 12-month 
interval, indicating anatomical improvement. Notably, the majority of patients 
were successfully extended to an 8-week injection interval, with a mean interval 
of 7.8 weeks. 

Conclusions: Switching to faricimab in treatment-resistant neovascular 
AMD patients resulted in anatomical improvement in CST and maintenance of 
BCVA. These findings suggest that faricimab is a safe and effective treatment, 
with the potential for prolonged injection intervals. Longer-term follow-up is 
needed to assess the durability of these results.
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Introduction
Age-Related Macular Degeneration (AMD) is a neurodegenerative 

disease estimated to affect 200 million people, making it one of the 
leading causes of incurable blindness worldwide [1,2]. Neovascular 
AMD, also known as “wet” AMD, is a late subtype characterised 
by the presence of choroidal neovascularization and its subsequent 
features, including intra- and subretinal fluid exudation and macula 
haemorrhages [3]. If left untreated, this condition can lead to potentially 
irreversible damage to photoreceptors and retinal pigment epithelium 
cells [4]. The primary treatment for neovascular AMD involves the 
suppression of Vascular Endothelial Growth Factor (VEGF), which 
promotes angiogenesis and vascular hyperpermeability. VEGF 
has been implicated in the development of neovascular AMD, and 
thus the development of intravitreal anti-VEGF treatments has 
significantly improved the management of this condition [5]. Current 
anti-VEGF agents approved for clinical use include ranibizumab 
(Lucentis), aflibercept (Eylea) and pegaptanib (Macugen) [5,6]. 
These treatments have already reduced the risk of legal blindless due 

to neovascular AMD by approximately 50% [7]. While anti-VEGF 
agents have revolutionized the management of wet AMD and reduced 
the morbidity that was previously associated with it, the incidence 
of wet AMD is projected to rise and the increasing burden of the 
disease in the population has not been met by a proportional rise in 
the financial or human resources required to manage the increased 
demand. As a result, the existing strain on AMD services nationally 
is expected to rise. Among the various tools at our disposal are newer 
anti-VEGF agents that could perhaps produce a more lasting effect 
and therefore reduce the treatment burden among patients thereby 
facilitating our ability to manage increasing demand while ensuring 
optimal patient outcomes.Faricimab (Vabysmo, Roche/Genentech, 
Basel, Switzerland) is a newly approved anti-VEGF agent by the Food 
and Drug Administration (FDA) as of January 2022, for the treatment 
of neovascular AMD [8]. Unlike previous anti-VEGF agents, 
faricimab is the first bispecific antibody that inhibits both VEGF-A 
and angiopoietin-2 (Ang-2). Ang-2, a growth factor produced in 
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response to hypoxic stress, destabilises epithelial cells by inhibiting 
Ang-1 binding through the angiopoietin/tyrosine kinase pathway, 
leading to inflammation, vascular leakage and neovascularisation 
[5,7,9].

The efficacy of faricimab was demonstrated in phase 3 clinical trials 
(TENAYA and LUCERNE), where it was proven to be non-inferior 
to aflibercept in terms of best corrected visual acuity while enabling 
patients to be on longer treatment intervals. Indeed, approximately 
80% of patients reached treatment intervals of 12 weeks or more.  
Additionally, improvements in anatomical outcomes were observed 
on Optical Coherence Tomography (OCT) compared to initial scans. 
Adverse effects were similar for both faricimab and aflibercept, 
consistent with typical expectations for this treatment [10,11]. 
Furthermore, phase 2 clinical studies suggested that faricimab’s dual 
action mechanism offers a more lasting effect compared to previous 
monospecific anti-VEGF agents [12]. 

However, clinical trials do not fully reflect the realities of real-
world practice. Furthermore, both TENAYA and LUCERNE focused 
primarily on treatment naïve patients. In typical clinical settings, 
patients are often already undergoing anti-VEGF treatments. 
Moreover, among the larger cohort of AMD patients, there remains 
a sizeable contingent that have a suboptimal response to existing 
anti-VEGF agents and therefore, require more frequent injections. 
Indeed, the introduction of faricimab which purports to produce 
a more lasting effect compared to other anti-VEGF agents offer a 
promising alternative that has not been studied among treatment 
resistant wet AMD patients in clinical trials. Although some early 
real-world studies such as the multicentre TRUCKEE study include 
treatment resistant patients in their analysis, they are limited in 
that they have only assessed short term outcomes of 6 months [13-
18,20]. To our knowledge, there are very few studies examining the 
real-world outcomes of faricimab over an extended period among 
treatment-resistant patients and among the studies that do exist, these 
are limited to small sample sizes [19,21]. This study aims to contribute 
to the literature by evaluating the real-world outcomes of treatment 
resistant wet AMD patients switching to faricimab in a larger sample 
size over a 12-month period.

Methods
Inclusion and Exclusion Criteria

This retrospective observational study was performed at Salisbury 
District Hospital, a small district general hospital in the United 
Kingdom. We reviewed the data from patients who received faricimab 
injections between 1st October 2022 and 31st November 2023. Since 
the data was anonymised and collected retrospectively, informed 
consent was waived. 

The inclusion criteria were as follows: presence of neovascular 
AMD in the study eye, suboptimal response to other anti-VEGF 
agents defined as the presence of subretinal or intraretinal fluids 
at 8 weeks or less, have received at least one injection of faricimab 
during the specified period, and have not received any other anti-
VEGF agents since beginning faricimab treatment. Exclusion criteria 
included patients who opted out of receiving faricimab, the presence 
of additional retinal conditions other than AMD and significant 
opacities in the optical images that could compromise the quality 

of OCT scans. Examinations and treatments were conducted within 
real-world routine clinical care, following local guidelines.

Procedure and Treatment Protocol

During the specified period, patients received intravitreal 
faricimab injections administered by appropriately trained injectors. 
The procedures followed local standard protocols, involving the 
application of 2–3 drops of topical local anaesthesia, the use of an eye 
speculum, and the utilization of a 30G needle for injection at a site 
of 3.5mm posterior from the limbus, marked by callipers in either 
the supertemporal or the inferotemporal quadrant. Post-procedure 
antibiotics were not administered.

In our cohort, patients received faricimab according to a single 
defined protocol that reflected trial protocol. Patients followed a 
standardised regimen, receiving four monthly loading doses of 
faricimab, followed by a dose at 8 weeks. Subsequently, they were 
placed on a treat-and-extend regimen, where the injection interval 
was extended by 2 or 4 weeks if visual acuity was stable and notable 
improvements were observed in OCT scans. If there were no 
improvements or deterioration on visual acuity and OCT scans, the 
injection interval was maintained at 8 weeks or reduced by 2 or 4 
weeks.

Data Collection

Clinical data was collected using the electronic patient record 
system Medisight (Medisoft Limited, Leeds, UK). Data extracted 
included patient demographics (age and sex), the affected eye, the 
number and type of previous anti-VEGF treatments and injections, 
Best Corrected Visual Acuity (BCVA), Central Retinal Subfield 
Thickness (CST) on Cirrus OCT, the total number of faricimab 
injections, and the planned treatment interval at the end of the study 
period.

Outcomes

The study sought to evaluate both the functional and structural 
outcomes of faricimab in real world clinical practice. The primary 
outcome was the change in Best Corrected Visual Acuity (BCVA) 
measured by the mean change in BCVA over time. Secondary 
outcomes included the mean change in central subfield thickness 
observed on OCT scans, the interval of injection at the end of the study 
period and the incidence of adverse events. Data were analysed with 
GraphPad Prism 9 (GraphPad Software, San Diego, CA). A Wilcoxon 
Signed-Rank test was used for comparisons between baseline and 
six months. Mean (±standard deviation) values are presented and a 
p-value of <0.05 was considered statistically significant.

Patient Demographics and Treatment Profile Prior to 
Switching

A total of 191 eyes from 156 patients met the inclusion and 
exclusion criteria for this study. Table 1 provides a summary of the 
baseline demographics and averages for these patients.

The average age of the study population was 81.4 ± 7.99 years, with 
a range from 57 to 95 years. 41.6% of patients were male (65 patients), 
whereas 58.3% were female (91 patients). On average, the patients 
had received 19.9 ± 14.57 injections in each eye before to switching to 
faricimab. Of the patients, 148 (77.5%) had previously received only 
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one anti-VEGF agent, 33 (17.5%) had received two, and 10 (5.2%) 
had received three. The vast majority had been treated with aflibercept 
(94.2%) while a smaller minority had been treated with ranibizumab 
(21.5%) and bevacizumab (6.3%). Prior to switching to faricimab, the 
majority of patients were being treated with Aflibercept. The mean 
baseline BCVA, measured at the time of the first faricimab injection, 
was 0.40 ± 0.26, and the baseline mean CST was 283.5 µm ± 67.3 µm.

Following the start of loading dose of faricimab, the average period 
between the 1st and 2nd injections was 5.0 ± 2.5 weeks, between the 
2nd and 3rd was 5.3 ± 1.9 weeks, and between the 3rd and 4th was 
5.1 ± 1.5 weeks. Patients were followed up for a mean of 8 months ± 
3.13 months and received a mean of 6.49 injections ± 1.99 injections. 
At the time of the last faricimab injection within the study period, 
the mean interval was 7.8 weeks. Of the 191 eyes at this stage, 34.3% 
were on an interval of less than 8 weeks, 54.97% were on an interval 
of 8 weeks to less than 12 weeks, and 10.99% were on an interval of 
12 weeks or more.

Functional and Structural Outcomes 

The functional outcome, vis a vis the change in best corrected 
visual acuity among the treatment resistant cohort is highlighted 
in Graph 2. The average baseline BCVA of patients before starting 
faricimab injections was 0.4 ± 0.26 logMAR, with a mean BCVA after 
the loading dose of 0.42 ± 0.26 logMAR and a mean BCVA at one year 
of 0.39 logMAR. No statistically significant difference in visual acuity 
was seen at the end of loading dose (p = 0.177). 

The structural outcomes highlighted by change in central subfield 
thickness among the treatment resistant cohort is highlighted in 
Graph 3. There was a dramatic reduction in central subfield thickness 
from 283.5 ± 67.3 μm at baseline, to 242.08 ± 60.95 μm at the end 
of the loading phase. While some of these gains regressed at 6- and 
12-month intervals, to 267.11 ± 69.8 μm and 268.86 ± 75.06 μm 
respectively, it never increased to the levels at baseline. There was 
a statistically significant reduction in CST at the end of the loading 
phase. 

Discussion
Treatment resistant wet AMD patients are often overlooked 

in treatment trials and analysis of real- world data provide an 
opportunity to assess the impact of faricimab in this cohort. This 
study assessed both functional and anatomical outcomes among the 
treatment resistant cohort while assessing the intervals at which they 
were maintained at the end of the study period. 

Anatomically, our study demonstrated a statistically significant 
improvement in central subfield thickness at the end of loading phase, 
at 6 months and at 1 year. This anatomical improvement aligns with 
findings from other studies, which reported a reduction in CST with 
faricimab among treatment resistant wet AMD patients, regardless 
of changes in BCVA [10-21]. Moreover, this mirrors the findings of 
both TENAYA and LUCERNE which demonstrated an improvement 
in central subfield thickness with Vabysmo compared to Aflibercept. 
Several papers have postulated that this improvement in anatomical 
outcomes could be attributed to the phenomenon of tolerance and 
tachyphylaxis among chronically active wet AMD patients who 
require frequent Ant-VEGF injections to maintain stability. Changes 
in the retinal environment in eyes with active nAMD such as increased 

Table 1: Summary of Baseline Profile of Treatment Resistant wet AMD patients 
prior to switch.

Parameters Value
Total number of patients 156

Total number of eyes
191

Right eyes: 98 (51.3%)
Left eyes: 93 (48.7%)

Gender Female: 91 (58.3%)
Male: 65 (41.6%)

Mean age (years) 81.4
Mean number of previous anti-VEGF 
injections in each eye 19.9

Mean number of different types of 
previous anti-VEGF injections in each eye

1.20
1 anti-VEGF type: 148 (77.5%)
2 anti-VEGF types: 33 (17.3%)
3 anti-VEGF types: 10 (5.2%)

Types of previous anti-VEGF injections 
in each eye

Aflibercept: 180 (94.2%)
Ranibizumab: 41 (21.5%)
Bevacizumab: 12 (6.3%)

Baseline visual acuity (VA; logMAR) 0.40
Baseline central retinal subfield 
thickness (CST; µm) 283.5

Graph 1: Mean treatment intervals among treatment resistant wet AMD 
patients with faricimab.

Graph 2: Change in BCVA among treatment resistant wet AMD patients 
with faricimab.

Graph 3: Change in CST among treatment resistant wet AMD patients with 
faricimab.
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inflammation, higher VEGF concentrations, and the development of 
antibodies against anti-VEGF biologics can result in an alteration of 
the pharmacodynamics and pharmacokinetics of the oft-used Anti-
VEGF agents thereby decreasing the effectiveness of these agents over 
time. This process, known as tolerance, can often be overcome by 
increasing the dose of the drug, decreasing the intervals of anti-VEGF 
agents or by using drugs that target multiple signalling pathways [22-
24]. 

Another factor contributing to poor response to anti-VEGF agents 
is the pharmacological process known as tachyphylaxis, where there 
is a rapid decrease in drug efficacy after frequent administration due 
to receptor downregulation. Studies have shown that tachyphylaxis 
is a consequence of repetitive anti-VEGF therapy, leading to 
suboptimal morphological responses [22-25]. Faricimab overcomes 
both tolerance and tachyphylaxis by not only targeting dual signalling 
pathways namely the VEGF-A pathway and the Ang-2 pathway but 
also using a larger dose (8 mg) compared to other Anti-VEGF agents 
that offer a much smaller dose [19].

While anatomic outcomes demonstrated a statistically significant 
improvement, our study demonstrated a maintenance of best corrected 
visual acuity at the end of loading phase, at 6 months and at 1 year 
among treatment resistant wet AMD patients. This finding aligns with 
other real-world studies, which also reported stable maintenance of 
BCVA without functional improvement [12,14-16,19,20]. The lack 
of improvement in functional outcome may be a result of disease 
chronicity resulting in structural changes to the macula that limits the 
extent of functional improvement among treatment resistant patients. 
Given that the cohort in this study received more than 19 injections 
of Anti-VEGF prior to switching to faricimab, these patients may 
have had photoreceptor degeneration at baseline which limited the 
potential for improvement in functional outcomes. 

Perhaps the most important element explored in this study was 
the interval at which patients were maintained at the end of the study 
period. Our study indicated that more than 65% of the treatment 
resistant cohort were extended to an interval of 8 weeks or more. 
The last average dosing interval for this cohort was 7.8 weeks. This is 
particularly significant considering that all patients in the treatment 
resistant cohort were previously maintained at intervals of less than 
8 weeks on other Anti-VEGF agents. Our findings closely align with 
other studies that have demonstrated that among treatment resistant 
wet AMD patients, a small cohort can be extended to longer intervals 
[18-19,26-30]. 

Given the burden of frequent injections on treatment resistant 
patients and their caregivers, the trend towards longer intervals with 
faricimab is encouraging. Moreover, given that increasing demands 
on the AMD service nationally usually entails delayed appointment 
or missed appointment with a resulting negative impact on both 
functional and anatomic outcomes, these findings are particularly 
relevant. While this is promising, it must be acknowledged that there 
remains a sizeable cohort that remained at intervals below 8 weeks. 
There currently exists an unmet need for effective treatments for this 
cohort of treatment resistant patients, which is thought to occur due 
to several reasons including sub-optimal treatment intervals and due 
to varying drug effectiveness between different subtypes of wet AMD 
[22-24].

Finally, our study demonstrated no adverse effects with Vabysmo 
which is largely reflective of similar studies which have reported no 
significant differences in side effects between faricimab and other 
anti-VEGF agents [10-15,17-20]. The strengths of this study are 
that it is an analysis of the real-world outcomes among treatment 
resistant wet AMD patients, a cohort that is frequently overlooked 
in large scale trials. Moreover, the study included a large cohort and 
examined data over 12 months which is fairly robust for a drug that 
has only recently been rolled out for use in clinics nationally. To our 
knowledge, only two other studies have examined the outcomes of 
both groups over a 12-month period [19,21]. With a uniquely larger 
sample sizes, our study provides more accurate and representative 
results. But our study also has several limitations that should be 
acknowledged. Firstly, as a retrospective analysis, there is an inherent 
risk of potential biases within the data. Moreover, although the study 
spanned 12 months beginning October 2022, many patients did not 
initiate treatment at the start of the study period and the actual mean 
follow-up was only 8 months. Consequently, this shorter follow-up 
period may not be sufficient to provide robust data on the long-term 
outcomes of faricimab. Furthermore, as the study only evaluated the 
response among treatment resistant cohort, an analysis comparing the 
outcomes between treatment naïve and treatment resistant cohorts 
could not be done at this time. 

Conclusions
Our study contributes to the growing literature on faricimab 

in real-world settings, encompassing both treatment-naïve and 
treatment-resistant groups. Our findings reinforce the conclusions of 
these previous studies and support the results that faricimab presents 
a viable option for treating persistent Neovascular Age-Related 
Macular Degeneration (nAMD) when other anti-VEGF therapies 
have proven insufficient. Our study indicates that faricimab is effective 
at maintaining best corrected visual acuity with an improvement in 
anatomical parameters. What’s more, a majority of the cohort were 
successfully extended to intervals of 8 weeks or more. Perhaps this 
is reflective of the ability of faricimab to overcome both tolerance 
and tachyphylaxis by virtue of the higher dose it entails as well as its 
fundamental ability to target dual signalling pathways. This suggests 
that other agents could also be more effective and durable at higher 
doses, a hypothesis supported by initial studies of Eylea 8 mg [31]. 
Extending treatment intervals remains a key to reducing treatment 
burden for patients, their caregivers as well as healthcare systems but 
further longer term follow ups may be necessary to evaluate if these 
are sustained in the longer term.
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