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Purpose: To evaluate the anatomical and functional outcomes of faricimab in eyes with refractory neovascular age-related macular
degeneration (nAMD) in a real-world Indian cohort over a six-month period.

Patients and Methods: In this retrospective, multicenter study, 24 eyes with refractory nAMD were switched to faricimab on a pro-
re-nata regimen between January 2024 and December 2024. Patients underwent monthly evaluation for three months, then per
physician discretion, with measurement of best-corrected visual acuity (BCVA), central foveal thickness (CFT), and proportions of
eyes with intraretinal fluid (IRF), subretinal fluid (SRF), and pigment epithelial detachment (PED).

Results: The cohort’s mean age was 68.1 (+10.6) years, and prior to switching had received an average of 11.4 (+9.1) anti-VEGF
injections. During the six-month period, eyes underwent a mean of 2.63 (+ 1.34) faricimab injections (range, 1-5): 25.0% received one
injection, 29.2% two, 16.7% three, 16.7% four, and 12.5% five. Mean BCVA improved from 0.66 (+0.4) logMAR at baseline to 0.47
(£0.34) at month 1, 0.35 (+0.32) at month 2, and 0.27 (£0.27) at months 3 and 6 (P<0.0003). Mean CFT decreased from 471.1
(£246.4) um to 337.3 (£198.3) um (month 1), 265.1 (£90.7) um (month 2), 217.7 (#41.3) um (month 3), and 209.4 (+36.0) um
(month 6) (P<0.0001). SRF resolved in 90.9% of affected eyes (P<0.001), IRF in 87.5% (P=0.0006), and PED in 54.5% (P=0.32),
with complete fluid resolution in 83.3% of eyes (P=0.00002). No ocular or systemic adverse events occurred.

Conclusion: In this real-world Indian cohort of refractory nAMD, faricimab delivered robust visual gains, significant CFT reduction,
and high rates of fluid resolution, with over half of eyes requiring <2 injections over six months, supporting its role as an effective
switch therapy. Further prospective studies are warranted to optimize dosing intervals and long-term outcomes.
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Introduction

Age-related macular degeneration (AMD) is a leading cause of irreversible vision loss among individuals aged 50 years and
older worldwide." The global prevalence of AMD was estimated at approximately 196 million in 2020, with projections
rising to 288 million by 2040 due to increasing life expectancy and aging populations in both developed and developing
regions."” In India, the burden of AMD is similarly rising: recent population-based studies have reported an overall
prevalence of any AMD of 1.4-2.7%, with neovascular AMD (nAMD) accounting for a substantial proportion of vision-
threatening disease.® As life expectancies increase and lifestyles change, the number of individuals at risk for AMD in India
is expected to grow significantly over the next decade, underscoring the need for effective management strategies.

Since the introduction of intravitreal anti-VEGF therapy in the mid-2000s, the management of nAMD has been revolutio-
nized. Pegaptanib was the first approved agent, but ranibizumab (Accentrix™, Novartis India), bevacizumab, and aflibercept
(Eylea®™, Regeneron) showed superior efficacy in pivotal trials.*”’ Ranibizumab improved or maintained vision in over 90% of
eyes at one year (MARINA, ANCHOR),"*” while aflibercept demonstrated non-inferiority with fewer injections (VIEW 1, 2).°
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More recently, brolucizumab (Beovu®™, Novartis)’ offered longer dosing intervals, though safety concerns, particularly intrao-
cular inflammation (IOI), have limited its uptake.”* Despite these advances, a significant subset of eyes exhibits persistent fluid or
recurrent exudation, indicating “refractory” nAMD.>'° Such cases often require monthly injections with suboptimal anatomical
and functional outcomes, highlighting the need for therapies that target additional pathways involved in disease pathogenesis.

One such emerging option is faricimab (Vabysmo®, Roche/Genentech, Basel, Switzerland), a bispecific monoclonal
antibody that simultaneously inhibits VEGF-A and angiopoietin-2 (Ang-2)."' By dual targeting, faricimab aims not only
to suppress angiogenesis but also to stabilize the retinal vasculature and reduce inflammation and vascular leakage
mediated by Ang-2/Tie-2 dysregulation.'" In the Phase IIl TENAYA and LUCERNE trials, faricimab administered every
8- or 16-weeks achieved visual and anatomical outcomes non-inferior to aflibercept dosed every 8 weeks, with a median
durability of 12 weeks in treatment-naive nAMD eyes.'” These results suggested that dual pathway inhibition could
potentially improve durability and efficacy over monotherapy. Importantly, faricimab’s distinct mechanism offers
a theoretical advantage in eyes that have demonstrated suboptimal response to conventional anti-VEGF-A monotherapy.

Real-world studies of faricimab are emerging, but data specifically in refractory nAMD eyes remain limited."*'?
A retrospective series in the United States reported that a subset of refractory nAMD eyes switched to faricimab after
inadequate response to aflibercept achieved decreased central retinal thickness and stability in vision over twelve months,
suggesting potential benefits in a real-world context.'® A study from Japan reported that while 40% of aflibercept-
resistant eyes could be extended to a bimonthly regimen after switching to faricimab, 59.2% ultimately discontinued the
therapy for various reasons.'* To date, no published data have described the use of faricimab in refractory nAMD patients
from India, where treatment access, patient demographics, and disease characteristics may differ from Western popula-
tions. This lack of local evidence creates a knowledge gap, as socioeconomic factors, genetic predispositions, and
treatment adherence patterns can influence outcomes in the Indian setting.'>'®

nAMD represents a growing public health challenge, particularly in aging populations such as India’s. While anti-VEGF
agents have revolutionized the management of nAMD, a subset of eyes remains refractory to standard therapies, leading to
ongoing vision loss and treatment burden. Faricimab’s dual inhibition of VEGF-A and Ang-2 offers a promising therapeutic
alternative in these eyes. Given the limited real-world evidence in refractory eyes and the absence of data from India, there
is a clear need to evaluate faricimab’s effectiveness in this subgroup. Our study was therefore designed to assess the
anatomical and functional outcomes of faricimab in eyes with refractory nAMD in a real-world Indian cohort.

Materials and Methods

This retrospective, multicenter investigation included patients managed between January 2024 and December 2025 at
two tertiary care centers in India: B B Eye Foundation, Kolkata, India and Shantilal Shanghvi Eye Institute, Mumbai,
India. The protocol received ethical clearance from both institutions’ review boards (BB Eye Foundation Ethics
Committee and Shantilal Shanghvi Foundation Ethics Committee). All procedures adhered to the tenets of the
Declaration of Helsinki, and written informed consent was obtained from each participant for treatment and data usage.

Eligible eyes were those diagnosed with nAMD that had demonstrated a refractory response to prior anti-VEGF
therapy; specifically, eyes that had received at least three consecutive monthly injections of aflibercept or brolucizumab
yet continued to exhibit persistent intraretinal fluid (IRF) and/or subretinal fluid (SRF) on spectral-domain OCT. Patients
were required to be 50 years or older, have a confirmed diagnosis of nAMD in the study eye, and have completed
a minimum of six months of follow-up at one of the two participating centers after switching to faricimab.

Eyes were excluded if any concurrent retinal or choroidal pathology could confound the diagnosis or treatment
response; for example, macular neovascularization (MNV) secondary to high myopia, inflammatory causes, and other.
Additional exclusions included significant media opacities (such as dense cataract or vitreous hemorrhage) that precluded
reliable OCT imaging, a history of intraocular surgery (other than uncomplicated cataract extraction) within the
preceding three months, concurrent diabetic retinopathy requiring treatment, advanced glaucoma, or any other ocular
condition that, in the investigator’s judgment, would interfere with outcome assessment or patient safety.

At enrollment, each patient underwent a comprehensive ophthalmic evaluation performed by fellowship-trained retina
specialists. Best-corrected visual acuity (BCVA) was recorded using a Snellen chart and converted to logarithm of the
minimum angle of resolution (logMAR) for analysis. Intraocular pressure was measured by Goldmann applanation
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tonometry. Anterior segment examination was carried out with slit-lamp biomicroscopy, and dilated fundus evaluation
employed 90D and 20D lenses. SD-OCT (Cirrus HD-6000; Carl Zeiss Meditec, Dublin, CA, USA) captured macular
volume scans (6x6 mm, 512x128 scans) to quantify IRF, SRF, and pigment epithelial detachment (PED).

Faricimab (6.0 mg/0.05 mL) was administered on a pro re nata (PRN) basis. Injections were performed under sterile
conditions in a designated minor procedure room. After topical anesthesia (proparacaine), 5% povidone-iodine was
applied to the ocular surface and periocular area. The pars plana was entered with a 30-gauge needle 3.5 mm posterior to
the limbus in phakic eyes (4.0 mm in pseudophakic eyes). No routine prophylactic topical antibiotics were prescribed.

Patients were evaluated monthly for the first three months post-injection and then at physician discretion, based on
disease activity. At each visit, BCVA, intraocular pressure, slit-lamp biomicroscopy, and dilated fundus examination were
repeated. SD-OCT scans were acquired at every follow-up to document changes in IRF, SRF, and PED. Any unscheduled
visits prompted additional assessments if patients reported new symptoms (eg, diminished vision, pain, photopsia).

The primary efficacy endpoint was the change in BCVA from baseline to the final follow-up visit. Secondary
endpoints included changes in the central foveal thickness, the proportion of eyes showing complete resolution of IRF,
SRF, and PED on SD-OCT. Imaging at each center was evaluated by a single experienced grader each (RB and JS). In
the event of any uncertainty or discrepancy in interpretation, findings were jointly reviewed between them, and a final
consensus was reached to ensure consistency in assessment.

Statistical Analysis
All statistical analyses were performed using IBM SPSS Statistics for Windows, version 23.0 (IBM Corp., Armonk, NY,
USA). Continuous variables, such as BCVA and CFT, were expressed as mean + standard deviation (SD). Changes from
baseline at each follow-up visit were evaluated using paired #-tests, with significance set at P<0.05.

For categorical variables including IRF, SRF, PED, and any fluid, McNemar’s test was employed to compare paired
proportions at baseline and at 6 months. A two-sided P<0.05 was considered statistically significant.

Results

A total of 24 eyes from 24 patients with refractory nAMD were included in this study. The mean age of patients was 68.1
(£ 10.6) years. Prior to switching to faricimab, the eyes had received an average of 11.4 (£ 9.1) anti-VEGF injections,
primarily aflibercept or brolucizumab. Over the six-month study period, eyes received a mean of 2.63 + 1.34 faricimab
injections (range, 1-5) on a pro-re-nata (PRN) basis: 25.0% (n=6) of eyes received one injection, 29.2% (n=7) two
injections, 16.7% (n=4) three injections, 16.7% (n=4) four injections, and 12.5% (n=3) five injections. Table 1
demonstrates the demographic characteristics and treatment profile of the study eyes.

Best-Corrected Visual Acuity Outcomes
The mean BCVA at baseline was 0.66 (£ 0.4) logMAR. Statistically significant improvements in BCVA were noted at all follow-
up time points. At 1 month, mean BCVA improved to 0.47 (= 0.34) logMAR (mean change: —0.19 [+ 0.26]; P=0.0003). At 2

Table | Demographic Characteristics and Treatment-Profile of the Study Population

Baseline Variables Values
Total number of Eyes 24
Age (years) Mean * SD 68.1 + 10.6
Number of Previous Injection Received Mean * SD 114 £9.1
Number of Faricimab Injection Received over six months 2,63 + 1.34
Distribution of the Study Eyes based on the number of Faricimab Injections administered during Number of injections | 6 (25)
the Study Period (Percentage) 2 7(29.2)
3 4 (16.7)
4 4 (16.7)
5 3 (124)

Abbreviation: SD, Standard deviation.
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Table 2 Changes in the Best-Corrected Visual Acuity (BCVA) and Central Foveal Thickness (CFT) in
the Study Population

Parameter Visit Values (Mean £ SD) | Change from Baseline (Mean * SD) | P-value
LogMAR BCVA | Baseline 0.66 (+0.4) - -
I month 0.47 (+0.34) —0.19 (+ 0.26) 0.0003*
2 months 0.35 (+ 0.32) —0.3 (£ 0.3) <0.0001*
3 months 0.27 (+ 0.26) —0.38 (£ 0.31) <0.0001*
6 months 0.27 (+ 0.27) —0.38 (£ 0.31) <0.0001*
CFT (um) Baseline 471.1 (+ 246.4) - -
I month 337.3 (£ 198.3) —133.8 (£ 133.9) <0.0001*
2 months 265.1 (£ 90.7) —206.0 (+ 184.2) <0.0001*
3 months 217.7 £ (41.3) —253.4 (+ 205.6) <0.0001*
6 months 209.4 (+ 36) —261.7 (+ 208.3) <0.0001*

Abbreviations: BCVA, Best-corrected visual acuity; CFT, Central subfield thickness; *, Statistically significant.

months, further improvement was observed (0.35 [+ 0.32]; mean change: —0.3 [+ 0.3]; P<0.0001), with continued gains at 3 and
6 months (0.27 [£0.26] and 0.27 [+ 0.27], respectively; mean change from baseline: —0.38 [+ 0.31]; P<0.0001 for both) (Table 2).

Anatomical Outcomes

In terms of anatomical response, the mean CFT at baseline was 471.1 (+ 246.4) pum. CFT showed a statistically
significant reduction at each follow-up visit: 337.3 = 198.3 pum at | month (mean change —133.8 [+ 133.9]
um; P<0.0001), 265.1 £ 90.7 um at 2 months (—206.0 [+ 184.2] um; P<0.0001), 217.7 £ [41.3] um at 3 months
(—253.4 [+ 205.6] pm; P<0.0001), and 209.4 [+ 36] um at 6 months (—261.7 [+ 208.3] um; P<0.0001) (Table 2).

At baseline, SRF was present in 22 of 24 eyes (91.66%), IRF in 16 eyes (66.67%), and PED in 11 eyes (45.83%).
Over the six-month follow-up period, significant anatomical improvements were noted across most parameters. By
month 6, SRF had completely resolved in 20 of the 22 affected eyes (90.9%), with only 2 eyes showing persistent SRF.
Importantly, no new cases of SRF developed during follow-up. Similarly, IRF resolved in 14 of the 16 eyes (87.5%) in
which it was initially present. The remaining two eyes exhibited persistent IRF, and no new cases were noted in the
previously unaffected cohort. PED demonstrated a comparatively modest response. Of the 11 eyes with PED at baseline,
6 eyes (54.5%) showed complete resolution, while 5 eyes continued to exhibit persistent PED at the end of 6 months.
There were no instances of new PED development in eyes that were initially PED-free. Using McNemar’s test for paired
binary outcomes, the reduction in both SRF and IRF was found to be statistically significant (P <0.001 and P=0.0006,
respectively), while the change in PED did not reach statistical significance (P=0.32). Complete resolution of fluid was
noted in 20/24 eyes (83.33%) at the end of six-months, which was statistically significant (P=0.00002). Table 3
demonstrates the changes in the fluid and PED status of the study eyes.

Table 3 Proportion of Eyes with Resolution of Fluid and Pigment Epithelial
Detachment (PED)

Proportion of Proportion of Eyes with P-value
Eyes at Baseline | Complete Resolution at 6 Months
IRF 16 eyes 14/16 eyes 0.0006*
(66.67%) (87.5%)
SRF 22 eyes 20/22 eyes <0.001*
(91.67%) (90.9%)
PED Il eyes 6/11 eyes 0.32
(45.83%) (54.5%)
Any Fluid 24 eyes 20/24 eyes 0.00002*
(100%) (83.33%)

Note: *Statistically significant.
Abbreviations: IRF, Intraretinal fluid; SRF, Subretinal fluid; PED, Pigment epithelial detachment.

https:

3884 Clinical Ophthalmology 2025:19



Biswas et al

Safety Analysis

No ocular or systemic adverse events were reported during the study period.

Discussion

In this retrospective real-world analysis of 24 eyes with treatment-refractory nAMD, switching to faricimab on a PRN
regimen was associated with meaningful functional and anatomical improvements over six months. Visual acuity gains
were both early and sustained, with mean BCVA improving from 0.66 logMAR at baseline to 0.27 logMAR at six
months. Central retinal thickness decreased steadily, accompanied by high rates of fluid resolution: over 90% of eyes
with baseline SRF and nearly 88% of eyes with IRF achieved complete resolution, while PED showed more modest
improvement. Overall, 83% of eyes were fluid-free at six months, and no unexpected safety issues were observed. These
findings suggest that faricimab may provide anatomical stability and functional benefit in patients with chronic,
previously treated nAMD under real-world conditions.

The current study adds to mounting evidence that faricimab can meaningfully improve outcomes in eyes with nAMD
that have proven refractory to prior anti-VEGF therapy. In our real-world cohort of refractory nAMD eyes, conversion to
faricimab was associated with significant anatomical improvements; notably reductions in retinal thickness, fluid, and
PED, while visual acuity was generally maintained. These findings are consistent with previous reports, including those
by Tamiya R et al,'"” who observed significant anatomical improvements along with preservation of visual acuity in
patients with anti-VEGF resistant nAMD. Similarly, Bantounou et al'® reported favorable anatomical outcomes and
stable visual acuity, achieved with a reduced number of injections. Together, these data suggest that faricimab can resolve
persistent edema that has failed to clear with other agents, even when short-term functional gains are modest. The current
study’s outcomes thus align with the emerging consensus that faricimab may rescue patients in whom prior anti-VEGF
therapy has plateaued, reducing fluid burden without compromising safety.

Mechanistically, faricimab’s efficacy in this setting is readily explained by its unique dual-target action. Faricimab is
a bispecific monoclonal antibody that simultaneously binds vascular endothelial growth factor A (VEGF-A) and
angiopoietin-2 (Ang-2)."""'> The VEGF pathway is the well-known driver of neovascular growth and leakage in
AMD, and all prior first-line treatments (bevacizumab, ranibizumab, aflibercept, brolucizumab) target VEGF-A or its
family. Angiopoietins (primarily Ang-1 and Ang-2) regulate vascular stability via the Tie2 receptor: Ang-1/Tie2
signaling promotes quiescence and tight endothelial junctions, whereas elevated Ang-2 (usually released from hypoxic
or stressed endothelium) competes with Ang-1 and effectively destabilizes vessels, making them more permeable and
prone to inflammation.'® In nAMD, chronic hypoxia and inflammation drive Ang-2 upregulation, so that even if VEGF is
neutralized, ongoing Ang-2-mediated permeability and inflammatory signaling can sustain fluid. By simultaneously
inhibiting Ang-2 and VEGEF-A, faricimab promotes vascular stabilization and mitigates inflammatory processes.'” ' In
practical application, this results in a more comprehensive inhibition of both angiogenic signaling and vascular perme-
ability pathways. Thus, faricimab’s mechanism directly addresses a hypothesized contributor to refractory fluid: elevated
Ang-2 and persistent vascular leak despite prior VEGF blockade. If a patient’s persistent edema is partly driven by Ang-
2-mediated inflammation and microvascular instability, faricimab is the first available therapy that can counteract both
pathogenic arms simultaneously.

Prior strategies for refractory AMD, including lateral switches among VEGF agents or the use of higher-dose or
longer-acting molecules, have had variable and often incomplete success.”’?' While newer agents like brolucizumab
showed potent drying effects and extended durability in pivotal trials, concerns over intraocular inflammation (IOI) and
rare but severe instances of retinal vasculitis have limited their adoption in clinical practice.®® Faricimab, by targeting an
additional angiogenic pathway without a marked increase in inflammatory risk, offers an appealing alternative.'” '’ We
hypothesize that by targeting a complementary angiogenic pathway, one not addressed by earlier agents, faricimab
underlies the superior visual and anatomical outcomes we observed, all while avoiding the immune-mediated toxicity
profile characteristic of brolucizumab.

Beyond its dual-target action, faricimab offers practical advantages that are especially relevant in a high-burden
setting. The pivotal TENAYA and LUCERNE trials showed that faricimab dosed up to every 16 weeks achieved non-
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inferior visual outcomes compared to aflibercept every 8 weeks.'* By two years, ~60-80% of patients on faricimab could
be extended to 12- or 16-week intervals.'? This durability was mirrored in DME trials (YOSEMITE/RHINE) and small
real-world studies;** for example, Penha et al*® report that faricimab treated patients often achieved 12-week or longer
dosing schedules in practice. In our study, over six months, more than half of eyes (54.2%) required two or fewer
injections after switching; 25.0% received a single injection and 29.2% received two, underscoring the potential to reduce
treatment burden. In India, where adherence is often compromised by travel difficulties, cost, and comorbidities, such
extended intervals can be transformative. Frequent anti-VEGF visits (4-8 week intervals) impose heavy logistic and
financial strain. Indeed, even in well-resourced settings only a small minority of patients can sustain >12-week intervals
with standard care.'® By contrast, faricimab’s protocol (with the option of Q12—16W dosing) directly addresses an unmet
need in real-world management of recalcitrant nAMD, potentially improving adherence and outcomes over time.

It should be noted that global experience with faricimab in refractory AMD is still emerging. A few recent reports
illustrate its promise but also highlight the need for more data, especially in diverse populations. Baek et al** found that
faricimab reduced injection burden and improved visual and anatomical outcomes in eyes unresponsive to other agents.
Bantounou et al'® observed that faricimab produced rapid fluid resolution and decreased injection frequency in
previously treated nAMD, again with stable VA. Tamiya et al'’ observed that over half of their aflibercept-refractory
eyes had fluid reduction after one faricimab injection, and 25% achieved a dry macula at 2 months without recurrence for
up to 4 months. These series consistently report anatomical gains with visual stabilization or improvement. However,
none of these studies included substantial numbers of Indian patients. Our study is thus timely: by providing real-world
data on faricimab in refractory nAMD in an Indian context, it fills a critical gap. To our knowledge, no prior published
series from India has evaluated faricimab in this specific population. Given potential racial, genetic and healthcare
differences, it cannot be assumed that Western findings extrapolate perfectly to Indian eyes. Our study’s population, often
older patients with significant macular pathology, limited resources, and irregular follow-up, reflects “real life” conditions
in India. The fact that faricimab produced clear anatomic benefits in this cohort supports its generalizability and suggests
it is a viable tool in the Indian retina armamentarium.

Nonetheless, the current study has inherent limitations. As a retrospective, single-arm review, it cannot prove efficacy
with the rigor of a randomized trial. There is no concurrent control group, and selection bias (which eyes were chosen for
switching) likely influenced outcomes. Follow-up is relatively short, and end-points like VA are affected by ceiling/floor
effects and chronic scarring in these eyes. We also did not analyze patient-reported outcomes or long-term retreatment
rates. On the other hand, the study’s strengths include its multi-center design and “real-world” heterogeneity; we included
patients who in practice would not meet strict trial criteria (eg very chronic lesions, multiple previous injections). The
findings therefore complement the controlled trials by showing what happens in everyday clinics. Importantly, no

unexpected safety issues arose: faricimab was well-tolerated, with no cases of 101 being reported.

Conclusion

In summary, the current study shows that faricimab, by neutralizing both VEGF-A and Ang-2, delivers meaningful visual
and anatomical gains in refractory nAMD while addressing dual angiogenic pathways. Importantly, over half of eyes
required two or fewer injections over six months, underscoring a substantial reduction in treatment burden. In an Indian
context, where real-world data are limited, these findings suggest that retina specialists can expect outcomes on par with
global reports. Practically, faricimab may be indicated in cases with persistent edema or suboptimal response to other
anti-VEGF therapies. Although vigilance for IOl remains essential, the balance of robust efficacy and fewer injections
makes faricimab a valuable switch option. However, these findings should be interpreted with caution. Larger, prospec-
tive studies with longer follow-up are needed to validate and refine retreatment strategies in this cohort.

Disclosure
J.US is affiliated with Shantilal Shanghvi Foundation (SSF), outside the submitted work. The authors declare that they
have no other competing interests in this work.
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