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Purpose: To assess the short-term outcomes in treatment-resistant diabetic macular edema (DME) patients changed from intravitreal 
aflibercept (IVA) to intravitreal faricimab (IVF).
Methods: A retrospective review was undertaken on DME subjects receiving IVA therapy at a single private practice. Patients were 
separated into study and control cohorts. Both study and control patients had received more than or equal to six IVA injections during 
the preceding 12 months, more than or equal to four IVA injections during the preceding 6 months, had a central macular thickness 
(CMT) on optical coherence tomography (OCT) of ≥300 µm, and had retinal fluid on OCT before cohort assignment. Study patients 
were switched to IVF and underwent three injections within 4 months, whereas control patients stayed on IVA during the same period 
and received three injections within 4 months.
Results: There were 51 patients analyzed. There were 37.5% (9/24) in the study group and 3.7% (1/27) in the control group who 
achieved a CMT of less than 300 µm without retinal fluid on OCT at the end of the 4-month study (p=0.001). There were 41.7% (10/24) 
in the study group and 11.1% (3/27) in the control group who had gained two or more lines of visual acuity at the end of the 4-month 
study (p=0.01).
Conclusion: For a significant minority, IVF can improve the short-term visual and anatomic outcomes in treatment-resistant DME 
patients formerly managed with IVA. Longer follow-up is needed to determine if such improvements can be preserved.
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Introduction
Intravitreal injections targeting VEGF have revolutionized treatment of diabetic macular edema (DME).1,2 However, 
there are a number of limitations to anti-VEGF treatment, including the constraint of repetitive injections and insufficient 
response in a subset of patients. Despite monthly anti-VEGF treatments over 36 months, approximately 20% of patients 
with DME may have persistent retinal fluid on optical coherence tomography (OCT) with worse visual acuity than 
patients with fluid-free maculae.3 As a result, new delivery systems and therapies have been developed to target other 
corresponding mediators implicated in angiogenesis and vascular leakage.

Faricimab (Roche/Genentech, Basel, Switzerland) was developed as a bispecific antibody to bind VEGFA and Ang2. 
Based on the outcomes of two multi-center phase III clinical trials, YOSEMITE and RHINE,4 faricimab was granted 
approval by the US Food and Drug Administration for the management of DME in January 2022. In these key studies,4 

patients who underwent intravitreal faricimab (IVF) treatment at an interval of 8 weeks or according to a personalized 
treatment interval had noninferior best-corrected visual acuity (BCVA) outcomes compared to patients who underwent 
intravitreal aflibercept (IVA; Eylea/Regeneron, NY, USA) treatment at a fixed interval of 8 weeks. Although the 
outcomes in the personalized treatment cohort of YOSEMITE and RHINE imply that IVF may be more effective than 
IVA in regard to permitting longer intervals of treatment when using an OCT-guided protocol, a noteworthy limitation in 
these studies rests in the design, which did not allocate patients in the IVA cohort to a personalized treatment protocol. 
Therefore, one may only speculate how a personalized treatment protocol with IVA might have compared to the 
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personalized treatment protocol administered to subjects receiving IVF. In this case-controlled study, the authors assessed 
the short-term effects of switching patients with DME from IVA to IVF when recalcitrance was encountered in a real- 
world setting using a personalized OCT-guided treatment protocol.

Methods
This study was conducted as a retrospective, case-controlled series of patients with DME treated from February to 
May 2022 at a single private practice specializing in vitreoretinal diseases in Amarillo, TX. It was authorized by the 
Panhandle Eye Group Institutional Review Board (IORG0009239; IRB00011013-07), and all components of research 
followed the tenets of the Declaration of Helsinki. Informed consent from study participants was waived because this was 
a retrospective study and all patient data were protected and kept confidential by the researchers. Research subjects were 
allocated into study and control groups according to whether or not the patient had been switched from IVA to IVF 
during the selected study period.

Inclusion criteria common to both study and control cohorts were as follows: 1) the patient had actively been 
receiving IVA injections for DME leading up to the beginning of the study period in February 2022, 2) an OCT-guided 
treat-and-extend management protocol was being employed, 3) the patient had received more than or equal to six IVA 
injections during the preceding 12 months (370 days), 4) the patient had received more than or equal to four IVA 
injections during the preceding 6 months (180 days), and 5) the patient was documented to have a central macular 
thickness (CMT) on OCT of ≥300 µm with identifiable DME prior to the study initiation period.

Patients allocated to the study group were changed from IVA to IVF between February and March 2022 and received 
three IVF injections within 4 months (120 days) following the switch with subsequent follow-up during the research 
interval. Patients allocated to the control group stayed on IVA between February and May 2022 and received three IVA 
treatments within 4 months (120 days) with subsequent follow-up during the research period.

Exclusion criteria common to both study and control cohorts were as follows: 1) the baseline Snellen BCVA of the 
patient was worse than 20/200, 2) an ocular treatment other than anti-VEGF therapy was performed within 6 months (180 
days) of the initiation of the study interval (eg, cataract surgery, vitrectomy, retinal laser), and/or 3) a condition apart 
from DME was considered to be responsible for a decrease in Snellen visual acuity to the tune of more than or equal to 
two lines (eg, glaucoma, cataract, stroke-related vision loss).

An OCT-guided treat-and-extend management protocol was used during this study, similar in design to what has been 
widely adopted in the real world.5,6 In short, patients underwent monthly (28–34 days) anti-VEGF treatments until all 
identifiable retinal edema had resolved on OCT. Once the retinal edema had resolved, patients were extended out to 1–2 
week increments until recurrence of the retinal edema was observed, and the interval of treatment was then adjusted to 
maintain a macula that was fluid-free. For the purpose of this study, patients were considered treatment-resistant 
whenever a fluid-free macula on OCT could not be accomplished in spite of more than or equal to six anti-VEGF 
treatments over a 12-month period. Whenever both eyes of study and control patients met the inclusion/exclusion criteria, 
a coin toss–simulating program (simple randomization) selected which eye would be included. The baseline examination 
for the purpose of this study was the evaluation directly preceding the study’s start (February 2022). OCT examination 
employed the Heidelberg Spectralis system (Heidelberg Engineering, Heidelberg, Germany). OCT scans at baseline and 
final follow-up were assessed for the presence of retinal edema by two masked fellowship-trained retina specialists. 
Whenever discordance between the two assessing specialists arose, a third masked specialist made the prevailing 
determination.

Outcomes and Statistical Analysis
The primary outcome of this study was the percentage of subjects who attained a CMT <300 µm without identifiable retinal 
edema on OCT at the end of the 4-month study. The secondary outcome of this study was the percentage of subjects who had 
improved by two or more lines of BCVA at the end of the 4-month study. Snellen visual acuity was converted into logMAR for 
analysis of the data. Likelihood ratios and one-way analyses of variance were used to assess for statistical significance at the 
α<0.05 level. The JMP 11 (SAS Institute, USA) statistical program performed the analysis of the data.
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Results
There were a total of 51 patients included in the analysis, of which 24 were in the study group and 27 in the control group. The 
research population’s baseline characteristics and demographics are shown in Table 1. No significant differences between 
cohorts at baseline were found. The agreement rate between the two masked OCT reviewers was 94.1% (48/51).

There were 37.5% (9/24) patients in the study group and 3.7% (1/27) patients in the control group who had attained 
a CMT of less than 300 µm without identifiable retinal edema on OCT at the end of the 4-month study (p=0.001). CMT 
on OCT had changed from 400.2 (377.5–422.9) µm at baseline to 340.3 (317.6–363.0) µm at the end of the 4-month 
study in the study group (p<0.001). CMT on OCT had changed from 395.0 (373.2–416.7) µm at baseline to 374.7 
(353.0–396.5) µm at the end of the 4-month study in the control group (p=0.19).

There were 41.7% (10/24) subjects in the study group and 11.1% subjects (3/27) in the control group who had 
improved by two or more lines of BCVA at the end of the 4-month study (p=0.01). Visual acuity had changed from 0.60 
(0.50–0.69) logMAR (Snellen 20/80) at baseline to 0.50 (0.40–0.59) logMAR (Snellen 20/63) at the end of the 4-month 
study in the study group (p=0.12). Visual acuity had changed from 0.61 (0.53–0.69) logMAR (Snellen 20/81) at baseline 
to 0.59 (0.51–0.68) logMAR (Snellen 20/78) at the end of the 4-month study in the control group (p=0.75). Figure 1 
demonstrates an example of a study subject who was successfully switched from IVA to IVF.

Table 1 Faricimab for treatment-resistant diabetic macular edema. baseline demographics, and characteristics of the study 
population (means with 95% CIs)

Study group (intravitreal 
faricimab)

Control group (intravitreal 
aflibercept)

p

n=24 n=27

Age (years) 61.0 (56.9–65.2) 62.9 (58.9–66.8) 0.53

Sex Female = 12 (50.0%) Female = 14 (51.9%) 0.89
Male = 12 (50.0%) Male = 13 (48.1%)

Lens status Pseudophakic = 9 (37.5%) Pseudophakic = 8 (29.6%) 0.55
Phakic = 15 (62.5%) Phakic = 19 (70.4%)

Number of intravitreal anti-VEGF injections 
prior to study interval

14.2 (12.3–16.1) 13.4 (11.6–15.2) 0.54

Hemoglobin A1c 7.3 (6.4–8.2) 7.7 (6.6–8.8) 0.45

Central macular thickness on optical 

coherence tomography (µm)

400.2 (378.5–421.9) 395.0 (374.5–415.4) 0.73

Best-corrected visual acuity (logMAR) 0.60 (0.51–0.68) 0.61 (0.53–0.69) 0.80

Figure 1 A 66-yearold male with severe nonproliferative diabetic retinopathy and persistent macular edema following ten intravitreal aflibercept injections over 12 months. 
(A) The baseline optical coherence tomography image demonstrates substantial diabetic macular edema. The central macular thickness was 570 µm and the Snellen visual 
acuity was 20/70. (B) The optical coherence tomography image of the same patient after being switched to faricimab and undergoing three faricimab treatments. The central 
macular thickness had decreased to 359 µm and the Snellen visual acuity improved to 20/40.
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Discussion
The benefits of switching from bevacizumab or ranibizumab to aflibercept in recalcitrant cases of DME has been well 
established.7–9 However, the authors were unable to identify any studies in the literature reporting treatment alternatives 
when recalcitrance to aflibercept was encountered in this patient population. The incidence of patients with DME 
experiencing persistent retinal fluid on OCT despite monthly injections with aflibercept was 32% at 24 weeks, and 
44% of those same subjects remaining on aflibercept therapy had persistent retinal fluid on OCT at 2 years (24 months).10 

To our knowledge, this study is the first to report outcomes in patients with DME switched from aflibercept to faricimab 
secondary to treatment resistance to aflibercept. Both visual and anatomic outcomes were noted in a clinically significant 
minority when switched to faricimab from aflibercept. This suggests that faricimab may offer the potential for fewer 
intravitreal injections without compromising visual outcomes in this difficult-to-treat subgroup of DME subjects resistant 
to aflibercept therapy when a treat-and-extend protocol is employed. Since the negative effect that chronic fluid on OCT 
has on long-term visual outcomes in subjects with DME has been documented,11 faricimab’s ability to resolve DME in 
a significant minority of subjects recalcitrant to aflibercept therapy is indeed a welcome addition to the retina specialist’s 
armamentarium of anti-VEGF treatment options.

Intravitreal faricimab has hypothetical advantages over aflibercept, including a greater affinity for VEGFA as well as 
neutralizing Ang2, which research has implicated in the pathophysiology of angiogenesis.12–14 However, as mentioned in 
the Introduction, the pivotal trials YOSEMITE and RHINE did not allow subjects randomized to aflibercept to receive 
a personalized treatment plan, regardless of the subject’s clinical course.4 The authors would have favored an identical 
treatment protocol among subjects receiving IVA and IVF in order to better evaluate comparative effectiveness between 
treatments. In this study, the authors made it a point to provide a robust comparison by case controlling subjects included. 
Since no significant differences were found between study and control cohorts at baseline and both cohorts underwent the 
same treat-and-extend protocol, the authors believe that our study population received an adequate comparison. However, 
our study consisted only of treatment-resistant DME subjects and thus may not be applicable to a general population of 
subjects consisting of treatment-naïve, treatment-responsive, and treatment-resistant DME.

Our study’s strengths include its case-controlled design with well-matched subjects allocated to study and control cohorts 
at baseline, the reasonably large sample analyzed considering the novelty of faricimab, and its setting in the real world using 
a characteristic treat-and-extend protocol familiar to most specialists, thereby allowing for sensible application by other 
specialists treating a recalcitrant DME population. Our study’s weaknesses comprise its retrospective design, the use of 
logMAR visual acuity rather than ETDRS letter scoring, and its rather short duration. Greater follow-up is required to 
establish long-term outcomes once treatments are extended using the treat-and-extend protocol employed in this study.

To conclude, switching DME patients resistant to treatment with aflibercept to faricimab may lead to better visual and 
anatomic outcomes in a statistically significant minority of patients, thereby potentially allowing longer periods between 
treatments when a real-world treat-and-extend regimen is employed. Further investigations into this topic are warranted 
in order to confirm our study’s results, especially with a greater follow-up interval.

Abbreviations
OCT, optical coherence tomography; BCVA, best-corrected visual acuity; DME, diabetic macular edema; VEGF, 
vascular endothelial growth factor; CMT, central macular thickness.
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