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Purpose: The purpose of this study was to assess preliminary real-world outcomes in neovascular age-related macular degeneration
(nAMD) and diabetic macular edema (DME) treated with intravitreal faricimab.

Patients and Methods: This was a retrospective, observational consecutive-case real-world study of patients with nAMD or DME
initiated on intravitreal faricimab between November 2022 and April 2023. Treatment-naive patients and patients previously treated
with alternate anti-vascular endothelial growth factor (anti-VEGF) agents were initiated on an intended treatment plan of four monthly
faricimab injections as a loading regime. Efficacy was assessed across four treatment groups. Primary outcomes assessed for both
cohorts were changes in best corrected visual acuity (BCVA) and central subfield thickness (CST) on optical coherence tomography
(OCT). Secondary outcomes were alterations in OCT-defined structural features.

Results: From 127 patients, 146 eyes received at least one dose of faricimab. Mean BCVA, measured in Early Treatment of Diabetic
Retinopathy Study (ETDRS) letters, from baseline to fifth visit increased from: 59.0+12.8 to 62.2+14.3 in treatment-naive nAMD; 61.1£17.6 to
63.5+£14.8 in previously-treated nAMD; 61.1£13.0 to 72.8+11.5 in treatment-naive DME; and 60.8+14.6 to 63.3+15.6 in previously-treated
DME. Mean CST reduced in all four treatment groups between initiation to final loading dose, from: 442.8+172.0pm to 305.2+117.0pm
(p<0.0001) in treatment-naive nAMD; 355.2+115.1pm to 297.9492.54pm (p<0.0001) in previously-treated nAMD); 465.8+109.1um to 343.1
+100.3pm (p<0.0001) in treatment-naive DME; and 492.5+133.1um to 388.5£131.4um (p<0.0001) in previously-treated DME.
Conclusion: Real-world outcomes showed some improvement in BCVA and CST for nAMD and DME following faricimab
administration, including in patients previously treated with other anti-VEGF agents. Further work involving larger cohorts over
longer periods is required to determine whether improvement is maintained, and if intervals can be extended to match those observed
in clinical trials.

Keywords: diabetic macular edema, neovascular age-related macular degeneration, optical coherence tomography, intravitreal, anti-
vascular endothelial growth factor, faricimab

Introduction

Neovascular age-related macular degeneration (nAMD) is one of the leading causes of blindness worldwide, with global
prevalence projected to increase from 196 million in 2020 to 288 million in 2040." Anti-vascular endothelial growth
factor (anti-VEGF) intravitreal injections are the mainstay of treatment for nAMD; anti-VEGF treatment reduces
vascular permeability preventing accumulation of sub-retinal and intraretinal fluid® and demonstrates an acceptable
safety profile.’ Due to the short duration of action of anti-VEGF agents and persistent disease activity of nAMD,
treatment usually remains frequent and spans several years in order for therapeutic effects to be maintained.* Diabetic
macular edema (DME) affects around 7% of patients with diabetes and is one of the leading causes of preventable vision
loss in this patient population.>® In the United Kingdom (UK), intravitreal treatment with anti-VEGF is the first-line
therapy for individuals exhibiting center-involving DME with a central subfield thickness (CST) of >400um.” Results
from clinical trials have demonstrated that the use of anti-VEGF leads to improvements in visual acuity and anatomical
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optical coherence tomography (OCT) findings, whilst retaining a relatively small side effect profile.®'° The need for
frequent intravitreal treatment places a significant treatment burden upon both patients and their caregivers in addition to
hospital services. This is indeed one factor that may limit real-world efficacy compared with clinical trial outcomes for
both nAMD and DME.'""?

Faricimab (Roche/Genentech, Switzerland) is a new anti-VEGF agent that inhibits both angiopoietin-2 (Ang-2) and
VEGF-A. Ang-2 production results in inflammation and vascular leakage and contributes to neovascularization.'® Its
blockade stabilizes the endothelium and reduces pericyte loss,'* thereby conferring alternate mechanisms to anti-VEGF
-A in the treatment of both nAMD and DME. In the TENAYA and LUCERNE Phase III clinical trials for nAMD,
faricimab demonstrated non-inferiority to aflibercept and ranibizumab.'> Robust vision gains and anatomical improve-
ments were achieved and sustained with faricimab injection intervals of up to 16 weeks. In the YOSEMITE and RHINE
clinical trials for DME, faricimab showed non-inferiority compared to aflibercept at 8-weekly intervals and demonstrated
promising vision gains at dosing intervals of up to 16 weeks, compared to aflibercept every 8 weeks. It was also found to
have a comparable safety profile compared to aflibercept in this cohort.'®

17.18 and there is a paucity of UK

Results from clinical trials may not always translate to real-world clinical practice,
data regarding real-world outcomes of faricimab. Existing real-world studies exploring the safety and efficacy of
faricimab for nAMD'??* and DME?* 2" mostly examine outcomes in patients with a prior treatment history, and are
not based in the UK. One UK study comprising 11 eyes with previously-treated DME observed significant improvements
in visual acuity and CST after a month of faricimab,”® and another comprising 81 treatment-switched nAMD eyes from
aflibercept found improvements in CST without significant improvement in vision.?” The response in those previously
treated requires further evaluation to confirm the utility of switching patients to faricimab treatment. In our unit, patients
were considered for switched treatment to faricimab if they demonstrated suboptimal structural outcomes and/or
requirement for frequent intravitreal treatment. Therefore, we designed a retrospective study to evaluate the initial
efficacy of intravitreal faricimab in patients being treated for nAMD or DME (inclusive of both those treatment-naive and

previously-treated) in a real-world setting.

Materials and Methods

Study Design

A retrospective review of consecutive patients who had received their first dose of intravitreal faricimab, in accordance
with NICE criteria, for treatment of their nAMD or DME at the Royal Free London NHS Foundation Trust, was
performed. No exclusion criteria were implemented. Patients were included in visual outcome analysis if they had
a minimum of 4-week follow-up after faricimab initiation and in analysis of structural outcomes if they had two OCT
scans performed at least 4 weeks apart. This study was registered with the audit department at the Royal Free Hospital
and was performed in accordance with the tenets of the Declaration of Helsinki.

Treatment Regimen

All patients were treated with at least one dose of intravitreal 6mg faricimab (Genentech, Roche), with the first dose
delivered between 1 November 2022 and 1 April 2023. Prior to this, all patients underwent complete ophthalmological
assessment, including best corrected visual acuity (BCVA), slit lamp examination and macular OCT imaging (Heidelberg
Engineering, Heidelberg, Germany; Topcon DRI OCT Triton plus; Tokyo, Japan). Patients were treated with a loading
protocol of faricimab with four injections, spaced approximately one month apart.

Study Outcomes

Data collected included the following: demographics (gender, age, ethnicity); treatment history, if applicable (number of
previous treatments, type of previous treatments); BCVA; OCT findings (central subfield thickness, CST; presence/
absence of retinal fluid [intraretinal, IRF; subretinal, SRF; sub-retinal pigment epithelium, sub-RPE; presence of pigment
epithelial detachment, PED]; subretinal hyper-reflective material, SRHM; hyper-reflective foci; diffuse retinal thickening;
or hemorrhage). BCVA was collected at each visit and OCTs were examined at initiation visit and final loading dose visit
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(number four). Where OCTs were not available for final loading dose visit, OCT from timepoint nearest to that visit was
assessed instead. Retinal segmentation was manually checked to ensure the inner and outer retina boundaries had not
been inaccurately marked due to anatomical change.

Continuous variables were expressed as meantstandard deviation, and binary categorical variables were expressed as
frequency (percentage of total population). Two-way ANOVA tests were used to compare BCVAs, Wilcoxon signed rank
test was used to compare CSTs, and Fisher’s test was used for comparison of OCT structural findings. All statistical
analyses were performed using GraphPad Prism (Version 5). Statistical significance was defined as p<0.05.

Results

Demographics

One-hundred-and-twenty-seven individuals, accounting for a total of 146 eyes, received an initiation dose of faricimab
between 1 November 2022 and 1 April 2023 for treatment of their nAMD or DME and returned for at least one follow-up
visit. This included 74 eyes of 69 patients with nAMD and 72 eyes of 58 patients with DME. The average age was 82.6
+7.9, with a range of 59-97 years for nAMD, and 62.6+12.3, with a range of 29-96 for DME. Fifty per cent of patients
were female. Further demographic details of patients who had received follow-up after one injection of faricimab are
provided in Table 1.

Table | Demographics and Baseline Characteristics of Our Cohort of 127 Individuals

nAMD DME

Individuals, n 69 58
Eyes, n 74 72
Age, years (range) 82.6%7.9 (59-97) | 62.6+12.3 (29-96)
Gender

Male, n (% total individuals) 21 (30.4) 41 (70.7)

Female, n (% total individuals) 48 (69.6) 17 (29.3)
Ethnicity

White, White British, White Irish, n (% total) 52 (75.3) 33 (56.9)

Black, African, Caribbean, Black British, n (% total) 1 (1.4) 2 (34)

Asian or Asian British, n (% total) 3 (43) 9 (15.5)

Other or not specified, n (% total) 13 (18.8) 14 (24.1)
Laterality

Left, n (% total eyes) 36 (50.7) 36 (50)

Right, n (% total eyes) 38 (53.5) 36 (50)
Previous intravitreal treatments

None, n (% total eyes) 35 (49.3) 33 (45.8)

Aflibercept, n (% total eyes) 32 (45.1) 26 (36.1)

Ranibizumab, n (% total eyes) Il (15.5) 19 (26.4)

Bevacizumab, n (% total eyes) 5(7.0) 1 (1.4)

Dexamethasone, n (% total eyes) 0 (0.0) 8 (I.1)
Type of diabetes

Type I, n (% total individuals) N/A 9 (15.5)

Type 2, n (% total individuals) N/A 49 (84.5)
Diabetic retinopathy status

R1, n (% total eyes) N/A 30 (41.7)

R2, n (% total eyes) N/A 29 (40.3)

R3a or R3s, n (% total eyes) N/A 13 (18.1)

Abbreviations: DME, diabetic macular edema; nAMD, neovascular age-related macular degeneration.
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Efficacy of Faricimab in nAMD

Of those AMD eyes receiving faricimab, 35 (49.3%) were treatment-naive, with a mean BCVA of 59.0+£12.8 letters at
first visit (Table 2). At subsequent loading visits spaced a minimum of 4 weeks apart, BCVA was 60.5+14.5 at second
visit, 57.9£16.2 at third visit, 57.9£17.2 at fourth visit (final loading dose), and 62.2+14.3 at fifth visit, with no
significant difference found between visits (Figure 1A). This was accompanied by a significant mean CST reduction
from 442.8£172.0um at first visit to 305.2+117.0um at fourth visit (p<0.0001, Figure 1B). The mean number of
injections given to treatment-naive individuals with nAMD over the study period was 4.54+0.9.

In the cohort of 39 (52.7%) individuals who had switched from any anti-VEGF, mean interval from previous anti-
VEGF agent was 7.1£3.3 weeks, with a median interval of 6 (range: 5-8) weeks. Mean BCVA at first visit was 61.1£17.6
letters. At second visit, BCVA was 60.6£21.0 letters, and increased on subsequent visits three, four, and five to 63.0+15.4,
63.1£13.1 and 63.5+14.8, respectively (Figure 1C). Mean CST reduced from 355.2+115.1um at first visit to 297.9
+92.5um at fourth visit (p<0.0001, Figure 1D). The mean number of injections given was 4.4+1.0.

After faricimab treatment, OCTs demonstrated improvements in and resolution of all anatomical parameters assessed
(Figure 2). In treatment-naive patients (Figure 2A), reductions were demonstrated in a proportion of patients exhibiting
the presence of sub-RPE fluid (31.4% to 17.2%), SRF (74.3% to 17.2%), IRF (74.3% to 24.1%), PED (40.0% to 20.7%),
SRHM (77.1% to 37.9%), hyper-reflective foci (42.9% to 41.4%), diffuse retinal thickening (68.6% to 6.9%) and
hemorrhage (28.6% to 13.8%). These reductions were significant for SRF, IRF, presence of PED, SRHM and diffuse
retinal thickening (p<0.05). In patients who had previously received other anti-VEGF (Figure 2B), the proportion of
individuals exhibiting anatomical features of nAMD activity also reduced in all parameters assessed: sub-RPE fluid
(41.0% to 18.8%), SRF (74.4% to 37.5%), IRF (59.0% to 28.1%), PED (48.7% to 46.9%), SRHM (53.8% to 31.3%),
hyper-reflective foci (74.4% to 50.0%), diffuse retinal thickening (56.4% to 28.1%) and hemorrhage (12.8% to 3.1%).
These reductions were significant for all forms of retinal fluid, presence of SHRM, hyper-reflective foci and diffuse
retinal thickening (p<0.05).

Efficacy of Faricimab in DME

Of those DME eyes receiving faricimab, 33 (45.8%) were treatment-naive, with a mean BCVA of 61.1£13.0 letters at
first visit (Table 3). Improvements in mean BCVA were observed at subsequent second, third, fourth and fifth visits, with
mean BCVA increasing to 66.5+13.4, 68.4+14.9, 67.4+£14.4 and 72.8£11.5 letters, respectively (Figure 3A). This was
accompanied by a significant decrease in mean CST from 465.8+109.1um at visit one to 343.1+100.3um at visit four
(p<0.0001, Figure 3B). The mean number of faricimab injections given to treatment-naive eyes with DME was 4.4+0.8.

Table 2 Mean BCVA and Visit Intervals for Treatment-Naive and Previously-Treated
nAMD Patients

Visit Treatment-Naive Cohort, Previously-Treated Cohort,
n=35 n=39
BCVA Interval from BCVA Interval from
Previous Previous
Injection, Weeks Injection, Weeks
I—Initiation 59.0+12.8 NA 61.1£17.6 7.1+3.3
2-2nd loading dose 60.5+14.5 4.7+2.2 60.6+21.0 5.2+32
3-3rd loading dose 57.9+16.2 47+1.7 63.0+15.4 47+1.3
4—4th loading dose 57.9+17.2 5.0£1.9 63.1£13.1 5.0£1.9
5-5th dose 62.2+14.3 79126 63.5t14.8 7.1£2.2

Abbreviations: BCVA, best corrected visual acuity in ETDRS letters; NA, not available; nAMD, neovascular age-
related macular degeneration.
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Figure | Best-corrected visual acuity (BCVA) and central subfield thickness (CST) in patients with neovascular age-related macular degeneration (nAMD) treated with
faricimab. (A) Mean BCVA in treatment-naive patients at visits | (baseline), 2, 3, 4 and 5, with each visit spaced at least 4 weeks apart. (B) Mean BCVA in previously-treated
patients at visits | (baseline), 2, 3, 4 and 5, with each visit spaced at least 4 weeks apart. (C) Mean CST in treatment-naive patients at initial and final loading dose visits. (D)
Mean CST in previously-treated patients at initial and final loading dose visits.

Notes: ***¥Sjgnificance at p<0.0001.
Abbreviation: ETDRS, Early Treatment Diabetic Retinopathy Score.

In DME patients who had received previous anti-VEGF agents, mean interval from previous anti-VEGF agent was
30.54£52.1 weeks, with a median interval of 9.0 weeks (range: 5.5-24.5). Improvements in mean BCVA compared to the
baseline of 60.8+14.6 letters were also seen: at second, third, fourth and fifth visit, mean BCVA had improved to 61.7
+15.5, 62.6+16.2, 64.3£17.0 and 63.3+15.6, respectively (Figure 3C). Mean CST reduced significantly from 492.5
+133.1um at initiation visit to 388.5+131.4um at fourth visit (p<0.0001, Figure 3D). The mean number of injections
given was 4.7+0.7.
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Figure 2 Qualitative changes in optical coherence tomography (OCT)-defined structural features of disease activity in patients with neovascular age-related macular
degeneration (NAMD) after at least one injection of faricimab. (A) Proportions of treatment-naive patients with OCT-derived structural markers of disease activity at visit |
and visit 4. (B) Proportions of patients treated previously with anti-vascular endothelial growth factor agents exhibiting various markers of disease activity on OCT at visit |
and visit 4.

Notes: *Significance at p<0.05; **significance at p<0.01; ***significance at p<0.001; ****sjgnificance at p<0.0001.

Abbreviations: PED, pigment epithelial detachment; SHRM, subretinal hyper-reflective material; SubRPE fluid, sub-retinal pigment epithelial fluid.

For anatomical outcomes, DME patients also showed improvements in OCT-derived qualitative features assessed. In
treatment-naive patients, improvements were observed in all parameters assessed (Figure 4A), with reductions in proportions
of patients exhibiting features of disease activity: SRF (30.3% to 0.0%), IRF (100% to 73.3%), PED (9.1% to 3.3%), hyper-
reflective foci (97.0% to 80.0%) and diffuse retinal thickness (97.0% to 43.3%). These reductions were significant (p<0.05) for
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Table 3 Mean BCVA and Visit Intervals for Treatment-Naive and Previously-Treated DME

Patients
Visit Treatment-Naive Cohort, Previously-Treated Cohort,
n=33 n=39
BCVA Interval from BCVA Interval from
Previous Previous
Injection, Weeks Injection, Weeks
I-Initiation 61.1£13.0 NA 60.8+14.6 30.5+52.1
2-2nd loading dose | 66.5%13.4 4414 61.7£15.5 5.0+1.8
3-3rd loading dose 68.4x14.9 4.7%1.0 62.6£16.2 5.4£2.7
4—4th loading dose 67.4t14.4 5.312.2 64.3+17.0 5.6+2.3
5-5th dose 72.8+11.5 7.9+29 63.3+15.6 6.612.9

Abbreviations: BCVA, best corrected visual acuity; DME, diabetic macular edema; ETDRS, early treatment
diabetic retinopathy study; NA, not available.

all qualitative parameters except for PED. In pre-treated patients, improvements in a proportion of patients were also observed
but to a lesser degree (Figure 4B): SRF (15.4% to 0.0%), IRF (100% to 91.7%), hyper-refiective foci (92.3% to 91.7%) and
diffuse retinal thickening (89.7% to 75.0%). One individual developed a new PED (0.0% to 2.8%). The reductions were
significant for IRF and diffuse retinal thickening (p<0.05).

Discussion

The aims of this study were to determine the outcomes of faricimab treatment for treatment-naive and previously-treated
patients with nAMD and DME in a real-world clinical setting within the UK National Health Service. Patients were
treated with four initial loading injections of faricimab.

In nAMD, for both untreated and treatment-switched patients, BCVA improved following the loading regime. OCT
showed significant improvements in CST and other anatomical markers of disease activity for both groups. In DME,
similar findings were observed. Mean BCVA increased following a loading regime of faricimab in both treatment-naive
and treatment-switched patients, although this was only significant for the treatment-naive group. These improvements in
vision were also accompanied by a significant reduction of CST across the DME cohort and notable reductions in the
presence of DME markers of disease activity, especially in the treatment-naive group.

In this study looking at 146 eyes in 127 individuals, nAMD and DME eyes each comprised around half of the cohort;
that is, similar numbers of treatment-naive and pre-treated eyes were assessed. This differed from the YOSEMITE and
RHINE trials, which limited their previously-treated study eyes to 25% of the total enrolment.'® Interestingly, of the total
cohort, there were more females (69.6%) in the nAMD subgroup and more males (70.7%) in the DME subgroup. This is
in keeping with a previous meta-analysis showing that women have a slightly higher risk of nAMD compared to men.*’
Although studies have not reported on gender associations with DME, males exhibit a higher prevalence of severe
diabetic retinopathy,®! which relates to poor metabolic control in diabetes and subsequent diabetic maculopathy.

Our cohort demonstrated vision gains across both treatment groups, though these were to a lesser extent than those of
clinical trials for faricimab. Vision gains were most comparable for the treatment-naive DME cohort and clinical trials, with
a mean increase in BCVA of over 10 letters by the fifth clinical visit. The differences for the other treatment groups may have
been partly due to the intervals between loading doses being larger than four weeks. The fourth loading dose across all patient
groups for nAMD and DME was delivered at a mean interval of five or more weeks, and notably in the DME pre-treated
cohort, all loading doses had a mean interval of five weeks or more. This is a reflection of the high variability of patient
adherence in a real-world setting, which itself tends to decline with increasing time from first injection.”* This may have
allowed for retinal fluid to reaccumulate and a lack of optimal increments in BCVA to be observed. Delayed follow-up visits
have been shown to negatively impact BCVA in nAMD, even despite later re-treatment and normalization of CST.*?
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Figure 3 Best-corrected visual acuity (BCVA) and central subfield thickness (CST) within patients with diabetic macular edema (DME) treated with faricimab. (A) Mean
BCVA in treatment-naive patients at visits | (baseline), 2, 3, 4 and 5, with each visit spaced at least 4 weeks apart. (B) Mean BCVA in previously-treated patients at visits |
(baseline), 2, 3, 4 and 5, with each visit spaced at least 4 weeks apart. (C) Mean CST in treatment-naive patients at initial and final loading dose visits. (D) Mean CST in
previously-treated patients at initial and final loading dose visits.

Note: **¥#Sjgnificance at p<0.0001.
Abbreviation: ETDRS, Early Treatment Diabetic Retinopathy Score.

Furthermore, there were differences in the spread of ethnicities between our population compared to that of the faricimab
clinical trials,'® with a lower proportion of ethnically White individuals within our cohort (75.3% in our nAMD cohort versus
>80% in TENAYA/LUCERNE; 56.9% in our DME cohort versus >75% in YOSEMITE/RHINE). The varied responses of
different ethnicities to anti-VEGF treatments have not been well-explored, but it has been shown that DME treatment
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Figure 4 Qualitative changes in optical coherence tomography (OCT)-defined structural features of disease activity in patients with diabetic macular edema (DME) treated
with faricimab. (A) Proportions of treatment-naive patients exhibiting various markers of disease activity at visits | and 4. (B) Proportions of patients treated with previous
anti-VEGF agents exhibiting various markers of disease activity on OCT at visits | and 4.

Notes: *Significance at p<0.05; **significance at p<0.01; ***significance at p<0.001; ****sjgnificance at p<0.0001.

Abbreviation: PED, pigment epithelial detachment.

outcomes can differ based upon racial and socioeconomic status, with White patients likely to undergo more frequent anti-
VEGF injections than those in certain other ethnic groups.**

Owing to our use of real-world data, this study’s strength is its ability to report on the routine care received by patients outside
of a controlled, clinical trial setting. Our results are more likely to be generalizable to the ethnically diverse patient population in
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London, and reflective of real-world clinical outcomes. However, the limitations of this study include its retrospective design.
Visits did not always occur at the stipulated loading dose intervals of four weeks, meaning equivalent visits for different patients
may have been accompanied by greater differences in BCVA if treatment intervals were larger than intended. This situation is
common in real-world settings where strict treatment intervals are not always maintained. Furthermore, OCT scans were not
always performed at the fourth loading dose visit, and instead were taken from the third loading dose visit, or a later visit. This
may have affected the visualization of anti-VEGF effects on anatomical outcomes. There are also different OCT platforms used
in our clinics which can contribute to different CRT measurements.

Nevertheless, this study produced promising functional and anatomical results from real-world use of faricimab at
several clinical sites under the same London hospital trust. Further studies are needed to comment on longer-term
efficacy and safety outcomes of faricimab to establish whether improvements can be maintained. Additionally, as the aim
of introducing faricimab is to provide an alternative anti-VEGF agent with the possibility of longer treatment intervals
than current mainstay therapies, it would also be worthwhile to compare outcomes in treatment-switched individuals
treated at intervals matched and unmatched to their prior anti-VEGF agent.

Conclusion

Intravitreal faricimab, when used in both treatment-naive or previously-treated nAMD and DME patients in our real-
world setting, demonstrated improvements in BCVA and structural OCT findings. Larger studies spanning longer
observation periods will be useful for determining the long-term efficacy and safety of faricimab, including its potential
for longer treatment intervals.
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