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Purpose: To evaluate the short-term effects of intravitreal faricimab (IVF) in treatment-resistant neovascular age-related macular 
degeneration (nAMD) subjects previously treated with intravitreal aflibercept (IVA).
Methods: A retrospective review was conducted on nAMD patients undergoing IVA therapy at a single private practice institution. 
Subjects were divided into Study and Control groups. Both Study and Control subjects had undergone ≥6 IVA treatments during the 
previous 12 months, ≥4 IVA treatments during the previous 6 months, had a central macular thickness (CMT) on optical coherence 
tomography (OCT) of ≥300 microns, and had observable intraretinal and/or subretinal fluid on OCT prior to group assignment. Study 
subjects were switched from IVA to IVF and received 3 treatments within 4 months. Control subjects remained on IVA during the 
same time period and received 3 treatments within 4 months.
Results: There were a total of 55 subjects analyzed. There were 39.3% (11/28) in the Study Group and 7.4% (2/27) in the Control 
Group attaining a CMT of less than 300 microns without retinal fluid on OCT at the end of the 4-month study period (p = 0.004). There 
were 35.7% (10/28) in the Study Group and 7.4% (2/27) in the Control Group gaining 2 or more lines of visual acuity at the end of the 
4-month study period (p = 0.008).
Conclusion: IVF can improve the visual and anatomic outcomes in a significant minority of treatment-resistant nAMD subjects 
previously managed with IVA. A greater follow-up period is needed to determine if such improvements can be maintained.
Keywords: faricimab, neovascular age-related macular degeneration, recalcitrance, treatment-resistant

Introduction
Intravitreal therapies neutralizing vascular endothelial growth factor (VEGF) have considerably reduced the extent of 
vision loss in patients with neovascular age-related macular degeneration (nAMD).1 Nevertheless, there exist a number 
of limitations to anti-VEGF therapy, including the requirement of repetitive injections and inadequate response in 
a subset of subjects. Even with monthly anti-VEGF injections over 12 months, one-fifth of subjects experience declining 
best-corrected visual acuity (BCVA).2 As a consequence, novel treatments and delivery systems are being developed to 
target other complementary mediators implicated in angiogenesis.

Faricimab (Vabysmo; Roche/Genentech; Basel, Switzerland) is a bispecific antibody targeting VEGF-A and 
Angiopoietin-2 (Ang-2). Based on the results of the two multi-center Phase 3 trials, LUCERNE and TENAYA,3 

Faricimab gained approval by the Food and Drug Administration for the treatment of nAMD in January 2022. In 
these pivotal trials,3 78% of subjects receiving intravitreal faricimab (IVF) at an interval of ≥12 weeks 
demonstrated non-inferior BCVA compared to subjects receiving intravitreal aflibercept (Eylea/Regeneron; NY, 
USA) (IVA) at an 8 week fixed interval after 48 weeks of follow up in treatment-naïve nAMD subjects. 
Although the results of LUCERNE and TENAYA suggest that IVF may be more efficacious to IVA in regards 
to allowing longer treatment intervals when employing an optical coherence tomography (OCT)-guided manage-
ment protocol, a significant weakness in these clinical trials rests in the study design that did not allow subjects 
randomized to the IVA treatment group to extend out longer than 8 weeks between treatments, regardless of the 
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clinical findings. Thus, subjects receiving IVF at an interval of ≥12 weeks cannot be compared to subjects 
receiving IVA at an interval of ≥12 weeks, allowing only speculation as to how these might have compared. If 
IVF is indeed more efficacious than IVA, it stands to reason that intraretinal and/or subretinal fluid may be 
reduced to a greater extent by IVF in subjects who are not treatment-naïve. In this study, the authors evaluate the 
short-term benefits of switching nAMD subjects from IVA to IVF when treatment-resistance is encountered using 
an OCT-guided management protocol in a real-world setting.

Methods
This retrospective, case-controlled series of subjects treated from February to May 2022 at a private practice in 
Amarillo, TX was approved by the Panhandle Eye Group Institutional Review Board (IORG0009239; 
IRB00011013-08), and all research components followed the Declaration of Helsinki and were in conformity 
with human research standards and regulations. Informed consent from patients in the study was waived because 
data was collected retrospectively and all identifying patient information was omitted. Subjects were divided into 
a Study Group and a Control Group based on whether or not the subject was switched from IVA to IVF during 
the designated study interval.

The criteria of inclusion for both Study and Control Groups were as follows: 1) the subject had been actively 
receiving IVA for nAMD up to the beginning of the study period in February 2022, 2) the subject was being 
managed by a treat-and-extend protocol primarily based on the presence/absence of intraretinal and/or subretinal 
fluid, 3) the subject had received ≥6 IVA treatments during the previous 12 months (370 days), 4) the subject 
had undergone ≥4 IVA treatments during the previous 6 months (180 days), and 5) the subject had a central 
macular thickness (CMT) on OCT of ≥300 microns with observable intraretinal and/or subretinal fluid at the 
beginning of the study period.

Subjects included in the Study Group were switched to IVF between February and March 2022 and received 
3 IVF treatments within 4 months (120 days) after the switch with corresponding follow up during the study 
interval. Subjects included in the Control Group remained on IVA between February and May 2022 and received 
3 IVA injections within 4 months (120 days) with corresponding follow up during the study interval.

The criteria of exclusion for both Study and Control Groups were as follows: 1) the subject’s baseline Snellen 
BCVA was worse than 20/200, 2) the subject underwent an ocular treatment other than anti-VEGF therapy 6 
months prior to or during the study interval (ie, cataract surgery, pars plana vitrectomy, intravitreal steroid 
injection, etc.), and 3) the subject had a condition considered by the examiner to be responsible for a loss ≥2 
Snellen lines of visual acuity unrelated to the diagnosis of nAMD (ie, cataract, epiretinal membrane, glaucoma, 
stroke-related vision loss, etc.).

The treat-and-extend protocol employed during this study was based primarily on the appearance of retinal 
fluid and has been reported previously by the authors.4 In brief, subjects received monthly (28–34 days) anti- 
VEGF injections until all observable intraretinal and/or subretinal fluid resolved on OCT. Once the retinal fluid 
reabsorbed on OCT, subjects were extended out 1–2 week intervals until recurrence of the retinal fluid on OCT 
was observed and the treatment interval was then fine-tuned to maintain a fluid-free macula. Subjects continued 
receiving monthly injections indefinitely if the retinal edema could not be resolved. Similar to the authors' 
previous work, subjects were considered recalcitrant to treatment if a fluid-free macula on OCT could not be 
achieved despite ≥6 anti-VEGF injections over a 12-month period.5 When both eyes of Study and Control Group 
subjects satisfied the above inclusion/exclusion criteria, a random number generating program (simple randomi-
zation) determined which eye would be analyzed. For the purpose of this study, the baseline examination was the 
evaluation immediately prior to the study’s start interval (February 2022). OCT was performed using the 
Heidelberg Spectralis system (Heidelberg Engineering, Heidelberg, Germany). Baseline and final OCT images 
were evaluated by 2 masked fellowship-trained vitreoretinal specialists for the presence/absence of intraretinal 
and/or subretinal fluid. If disagreement between the two specialists occurred, a third masked specialist made the 
final determination.
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Outcomes and Statistical Analysis
The primary outcome was the percentage of patients who achieved a CMT less than 300 microns without 
observable intraretinal and/or subretinal fluid on OCT at the end of the 4-month study interval. The secondary 
outcome was the percentage of patients who gained 2 or more lines of BCVA at the end of the 4-month study 
interval. Snellen visual acuity was changed into logMAR for statistical analysis. One-way analysis of the 
variance and likelihood ratios were employed to evaluate for statistical significance at the alpha <0.05 level.

Results
There were a total of 55 subjects included in the analysis, of which 28 were in the Study Group and 27 in the Control 
Group. The study population’s baseline demographics and characteristics are displayed in Table 1. There were no 
significant differences between cohorts at baseline. The concordance rate between masked OCT reviewers was 92.7% 
(51/55).

There were 39.3% (11/28) in the Study Group and 7.4% (2/27) in the Control Group attaining a CMT of less 
than 300 microns without intraretinal and/or subretinal fluid on OCT at the end of the 4-month study period (p = 
0.004). The CMT on OCT changed from 393.3 (375.9–410.7) microns at baseline to 328.7 (311.3–346.1) microns 
at the end of the 4-month study interval in the Study Group (p < 0.001). The CMT on OCT changed from 399.9 
(382.1–417.7) microns at baseline to 379.4 (361.6–397.3) microns at the end of the 4-month study interval in the 
Control Group (p = 0.11).

There were 35.7% (10/28) in the Study Group and 7.4% (2/27) in the Control Group gaining 2 or more lines 
of visual acuity at the end of the 4-month study period (p = 0.008). The visual acuity changed from 0.75 (0.68– 
0.83) logMAR (Snellen 20/114) at baseline to 0.62 (0.55–0.69) logMAR (Snellen 20/83) at the end of the 
4-month study interval in the Study Group (p = 0.01). The visual acuity changed from 0.70 (0.63–0.77) logMAR 
(Snellen 20/100) at baseline to 0.65 (0.58–0.72) logMAR (Snellen 20/89) at the end of the 4-month study 
interval in the Control Group (p = 0.37). A case example of a study patient successfully switched from IVA to 
IVF is displayed in Figure 1.

Table 1 Intravitreal Faricimab for Treatment-Resistant Neovascular Age-Related Macular Degeneration. Baseline Demographics and 
Characteristics of the Study Population. Means with (95% Confidence Intervals)

Baseline Feature Study Group (Intravitreal 
Faricimab)

Control Group (Intravitreal 
Aflibercept)

P-value

N=28 N=27

Age (years) 76.4 (73.4–79.4) 75.0 (71.9–78.0) 0.50

Gender Female = 14 (50.0%) Female = 12 (44.4%) 0.68
Male = 14 (50.0%) Male = 15 (55.6%)

Lens Status Pseudophakic = 23 (82.1%) Pseudophakic = 22 (81.5%) 0.95
Phakic = 5 (17.9%) Phakic = 5 (18.5%)

Number of Intravitreal anti-vascular endothelial growth factor 

Injections prior to Study Interval

16.8 (13.8–19.7) 17.7 (14.7–20.7) 0.64

Central Macular Thickness on Optical Coherence Tomography 

(microns)

393.3 (376.5–410.1) 399.9 (382.8–417.0) 0.58

Best-corrected Visual Acuity (logMAR) 0.75 (0.68–0.82) 0.70 (0.63–0.77) 0.25
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Discussion
To the knowledge of the authors, this study is the first to report comparative outcomes in nAMD subjects switched from 
aflibercept to faricimab. Both visual and anatomic outcomes were improved in a clinically significant minority when 
subjects were switched to faricimab from aflibercept in cases of recalcitrant nAMD. This suggests that faricimab 
potentially offers fewer intravitreal injections without compromising long-term outcomes in this difficult-to-treat sub-
group of treatment-resistant nAMD subjects when a treat-and-extend protocol is employed, as is the preference for 
a majority of vitreoretinal specialists.6,7 The authors consider this benefit clinically meaningful since 27.6–70.3% of 
subjects undergoing anti-VEGF therapy for nAMD have been reported to persist with intraretinal and/or subretinal fluid 
on OCT despite monthly injections,2,8,9 and studies suggest that long-term visual outcomes are optimal when all residual 
retinal fluid is resolved.10 Fewer intravitreal injections with stable visual and anatomic outcomes in this elderly 
population may benefit the patient (fewer doctor visits), the specialist (more opportunity to see other vitreoretinal 
patients requiring attention), and society (lower overall cost to the payer).

Faricimab has theoretical advantages over aflibercept, including a stronger affinity for VEGF-A as well as blocking 
Ang-2, which has been implicated in the pathophysiology of neovascularization.11–13 However, as alluded to above in the 

Figure 1 A 70-year-old male with neovascular age-related macular degeneration and persistent macular edema following 10 intravitreal aflibercept injections during the 
previous 12 months. The vertical green line in each image orients the reader to the same location in the macula between images. (A) The baseline optical coherence 
tomography image displays extensive intraretinal macular edema. The central macular thickness was 406 microns and the Snellen visual acuity was 20/80. (B) The optical 
coherence tomography image of the same patient after being switched from aflibercept to faricimab and undergoing 3 faricimab injections. The central macular thickness 
reduced to 333 microns and the Snellen visual acuity improved to 20/50.
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Introduction, the pivotal trials LUCERNE and TENAYA did not permit patients randomized to treatment with aflibercept 
to extend beyond 8 weeks between injections regardless of the subject’s examination findings.3 The authors would have 
preferred a head-to-head comparison between IVF and IVA with the exact same treatment protocol in order to better 
assess comparative efficacy between drugs. The authors made it a point to case-control our study to give the reader 
a robust comparison. Since there were no significant differences between study groups at baseline and both groups 
underwent a similar treat-and-extend protocol, the authors believe our comparison is valid. However, our study evaluated 
only treatment-resistant nAMD cases and not treatment-naïve cases as in LUCERNE and TENAYA. Therefore, our 
results and conclusions may not be applicable to treatment-naïve nAMD cases.

Strengths of our study include its case-control design with well-matched Study and Control Groups at baseline, its 
moderately large number of cases involved considering the novelty of IVF, and its real-world setting employing a typical 
treat-and-extend regimen used by most specialists, thereby allowing for a practical application to other specialists treating 
this patient population. Weaknesses of our study include its retrospective design, its utilization of logMAR visual acuity 
as opposed to ETDRS letter scoring, and its relatively short follow up period. Longer follow up is needed to determine 
how our study’s subjects would fare once treatment extension is introduced into their treat-and-extend protocol. Though 
it is certainly advantageous to achieve a fluid-free macula in nAMD subjects undergoing monthly anti-VEGF therapy, it 
is even better when subjects can be successfully extended out longer between treatments and still preserve their visual 
and anatomical outcomes.

In conclusion, switching nAMD subjects who are recalcitrant to aflibercept treatment to faricimab may result in better 
visual and anatomical outcomes in a statistically significant portion of subjects, thereby leading to potentially longer 
treatment intervals when a real-world treat-and-extend management protocol is followed. Further research is warranted to 
confirm these findings, especially with a longer follow up period.

Abbreviations
OCT, optical coherence tomography; BCVA, corrected visual acuity; nAMD, neovascular age-related macular degenera-
tion; VEGF, vascular endothelial growth factor; CMT, central macular thickness.
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