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Purpose: To evaluate the 2-year efficacy, durability, and safety of dual angiopoietin-2 and vascular endo-
thelial growth factor (VEGF) A pathway inhibition with intravitreal faricimab according to a personalized treat-and-
extend (T&E)-based regimen with up to every-16-week dosing in the YOSEMITE and RHINE (ClinicalTrials.gov
identifiers, NCT03622580 and NCT03622593, respectively) phase 3 trials of diabetic macular edema (DME).

Design: Randomized, double-masked, noninferiority phase 3 trials.
Participants: Adults with visual acuity loss (best-corrected visual acuity [BCVA] of 25e73 letters) due to

center-involving DME.
Methods: Patients were randomized 1:1:1 to faricimab 6.0 mg every 8 weeks, faricimab 6.0 mg T&E (pre-

viously referred to as personalized treatment interval), or aflibercept 2.0 mg every 8 weeks. The T&E up to every-
16-week dosing regimen was based on central subfield thickness (CST) and BCVA change.

Main Outcome Measures: Included changes from baseline in BCVA and CST, number of injections,
durability, absence of fluid, and safety through week 100.

Results: In YOSEMITE and RHINE (n ¼ 940 and 951, respectively), noninferior year 1 visual acuity gains were
maintained throughyear 2;meanBCVAchange frombaseline at 2 years (weeks92, 96, and 100 average)with faricimab
every 8 weeks (YOSEMITE and RHINE, þ10.7 letters andþ10.9 letters, respectively) or T&E (þ10.7 letters and þ10.1
letters, respectively) were comparable with aflibercept every 8 weeks (þ11.4 letters andþ9.4 letters, respectively). The
median number of study drug injections was lower with faricimab T&E (YOSEMITE and RHINE, 10 and 11 injections,
respectively) versus faricimab every 8 weeks (15 injections) and aflibercept every 8 weeks (14 injections) across both
trials during the entire study. In the faricimab T&E arms, durability was improved further during year 2, with > 60% of
patients receivingevery-16-weekdosingandapproximately 80%receivingevery-12-weekor longerdosingatweek96.
Almost 80%of patients who achieved every-16-week dosing at week 52maintained every-16-week dosingwithout an
interval reduction throughweek 96. Mean CST reductions were greater (YOSEMITE/RHINEweeks 92/96/100 average:
faricimab every 8 weeks e216.0/e202.6 mm, faricimab T&E e204.5/e197.1 mm, aflibercept every 8 weeks e196.3/
e185.6 mm), and more patients achieved absence of DME (CST < 325 mm; YOSEMITE/RHINE weeks 92e100: far-
icimabevery 8weeks87%e92%/88%e93%, faricimabT&E78%e86%/85%e88%, aflibercept every 8weeks77%e
81%/80%e84%) and absence of intraretinal fluid (YOSEMITE/RHINE weeks 92e100: faricimab every 8 weeks 59%e
63%/56%e62%, faricimab T&E 43%e48%/45%e52%, aflibercept every 8 weeks 33%e38%/39%e45%) with far-
icimab every 8weeks or T&Eversus aflibercept every 8weeks through year 2.Overall, faricimabwaswell tolerated,with
a safety profile comparable with that of aflibercept.

Conclusions: Clinically meaningful visual acuity gains from baseline, anatomic improvements, and extended
durability with intravitreal faricimab up to every 16 weeks were maintained through year 2. Faricimab given as a
personalized T&E-based dosing regimen supports the role of dual angiopoietin-2 and VEGF-A inhibition to
promote vascular stability and to provide durable efficacy for patients with DME.
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Over the past decade, intravitreal anti-VEGF therapy has
become the standard of care for patients with center-
involving diabetic macular edema (DME) with visual
impairment.1e3 However, studies frequently show that the
efficacy associated with anti-VEGF therapies in clinical
trials is not achieved or maintained in clinical practice.4e9

Suboptimal real-world outcomes may be attributed to
undertreatment associated with the burden of frequent
monitoring visits and injections and heterogeneity in anti-
VEGF treatment response across patient populations.9,10

Concurrently, it is increasingly clear that the
pathophysiologic features of DME involve multiple
biologic pathways3,11; therefore, multitargeted treatment
strategies may address additional sequela that can develop
in patients treated with anti-VEGF therapy and have the
potential to improve durability and outcomes beyond tar-
geting the VEGF pathway alone.

The angiopoietin-1 and Tie2 signaling pathway is a key
regulator of vascular stability and controls vessel perme-
ability, inflammation, and angiogenic responses.12,13 Under
homeostatic conditions, the agonistic ligand angiopoietin-1
binds to and activates Tie2, leading to downstream
signaling that maintains vascular stability by promoting
endothelial cell survival, pericyte recruitment, and improved
endothelial barrier function.12,13 In DME and other retinal
vascular diseases, angiopoietin-2 is upregulated and acts
as a competitive antagonist of angiopoietin-1, binding to
Tie2 and disrupting the vascular stabilization effects of
angiopoietin-1/Tie2 signaling, resulting in vascular perme-
ability, instability, and remodeling.12e15 Elevated levels of
angiopoietin-2 promote retinal vessel sensitivity to proin-
flammatory mediators and the angiogenetic effects of
VEGF15e19 and drives inflammation by inducing expression
of intercellular adhesion molecule-1 and vascular cell
adhesion molecule-1, which leads to leukocyte adhesion and
transmigration.20 Independently of Tie2, angiopoietin-2 can
have direct proangiogenic effects by signaling through
integrins to promote vascular destabilization and apoptosis
of pericytes and astrocytes.21e24 Faricimab was designed as
a novel bispecific antibody for intraocular use that binds and
neutralizes both angiopoietin-2 and VEGF-A.25 Data from
proof-of-concept phase 2 and confirmatory phase 3 clin-
ical trials across 3 retinal indications (DME, neovascular
age-related macular degeneration, and retinal vein occlu-
sion) support the hypothesis that dual angiopoietin-2 and
VEGF-A pathway inhibition with faricimab may promote
vascular stability, may extend treatment durability (yet to be
confirmed for retinal vein occlusion), and may optimize
outcomes for these retinal diseases.26e31

The phase 3 YOSEMITE and RHINE randomized active-
controlled trials evaluated faricimab treatment for DME
(n ¼ 1891). Patients with DME received intravitreal far-
icimab every 8 weeks, faricimab according to a personalized
treat-and-extendebased regimen (T&E) with dosing
extended up to every 16 weeks, or aflibercept 2.0 mg every
8 weeks over 2 years.31,32 At 1 year, YOSEMITE and
RHINE each met their primary end point; adjusted mean
best-corrected visual acuity (BCVA) changes from
baseline with faricimab every 8 weeks and T&E up to
every-16-week dosing ranged between 10.8 and 11.8 Early
Treatment Diabetic Retinopathy Study (ETDRS) letters and
were noninferior to aflibercept every 8 weeks.31 Secondary
end points at year 1 also showed greater anatomic benefits
with faricimab every 8 weeks and faricimab T&E
compared with aflibercept every 8 weeks; central subfield
thickness (CST) reductions were greater with faricimab
versus aflibercept at 1 year, and more faricimab-treated
patients achieved absence of protocol-defined DME (CST
< 325 mm) and absence of intraretinal fluid (IRF) compared
with aflibercept over time.31 Importantly, in the faricimab
T&E up to every-16-week dosing arms, clinically signifi-
cant visual acuity gains and anatomic improvements were
achieved with extended dosing; > 70% of patients were
extended to every-12-week or longer dosing, and > 50%
were extended to every 16 weeks at week 52.31 Faricimab
was well tolerated through year 1 with a safety profile
comparable with that of aflibercept, and no cases of retinal
vasculitis or occlusive retinal vasculitis were reported.31

The year 1 data from YOSEMITE and RHINE suggest
that dual angiopoietin-2 and VEGF-A pathway inhibition
with faricimab in DME may confer anatomic and durability
advantages over VEGF inhibition alone.31 To evaluate the
longer-term efficacy, durability, and safety of faricimab in
patients with DME, we herein report 2-year results from the
phase 3 YOSEMITE and RHINE trials.

Methods

YOSEMITE and RHINE

The study design, rationale, and primary 1-year results of
YOSEMITE and RHINE are described in detail elsewhere.31,32 In
brief, YOSEMITE (ClinicalTrials.gov identifier, NCT03622580)
and RHINE (ClinicalTrials.gov identifier, NCT03622593) were
identically designed, randomized, double-masked, active
comparator-controlled phase 3 trials conducted across 353 study
sites in 31 participating countries. The YOSEMITE and RHINE
studies adhered to the International Council for Harmonization E6
Guideline for Good Clinical Practice, the tenets of the Declaration
of Helsinki, United States Food and Drug Administration regula-
tions, European Union Clinical Trials Directive (2001/20/EC), and
applicable local, state, and federal laws. Institutional review board
or ethics committee approval was obtained for study protocols as
appropriate (List of institutional review boards availaable at
wwww.aaojournal.org), and all patients provided written informed
consent to participate.

Patients eligible for inclusion were � 18 years of age and had
center-involving DME secondary to diabetes (types 1 or 2), defined
as CST of� 325 mm (measured as the average thickness between the
internal limiting membrane and Bruch’s membrane in the central 1-
mm diameter of the ETDRS grid) and BCVA of 25 to 73 ETDRS
letters (approximate Snellen equivalent, 20/320e20/40). Full eligi-
bility criteria forYOSEMITE andRHINE are reported in the primary
trial publication.31 One eye per patient was designated the study eye;
if both eyeswere eligible, the eyewithworseBCVAat screeningwas
selected. Eyes previously treated with anti-VEGF agents (last treated
� 3months before day 1) were eligible for inclusion but were limited
to 25% of total enrollment.

Patients were randomized 1:1:1 to intravitreal faricimab 6.0 mg
every 8 weeks after 6 initial every-4-week doses, intravitreal far-
icimab 6.0 mg T&E with up to every-16-week dosing intervals
after � 4 initial every-4-week doses, or intravitreal aflibercept 2.0
mg every 8 weeks after 5 initial every-4-week doses. Aflibercept
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Figure 1. Faricimab treat-and-extend algorithm in the YOSEMITE and RHINE trials. Reference central subfield thickness (CST) was defined as the CST
value when the initial CST threshold criteria were met (CST < 325 mm at or after the week 12 study visit). The reference CST was adjusted if CST
decreased by > 10% from the previous reference CST for 2 consecutive study drug dosing visits and the values obtained were within 30 mm. The CST value
obtained at the latter visit served as the new reference CST. Reference best-corrected visual acuity (BCVA) was defined as the mean of the 3 best BCVA
scores obtained at any previous active dosing visit. ETDRS ¼ Early Treatment Diabetic Retinopathy Study. (Reprinted with permission from Heier et al.26

ª 2022 Elsevier.)
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every-8-week dosing was selected to align with the approved
aflibercept label, in the absence of a globally accepted extended
dosing regimen.33e35 The T&E regimen is a personalized treat-
and-extendebased dosing regimen that allowed adjustable dosing
(from every 4 weeks up to every 16 weeks) based on protocol-
prespecified CST and BCVA criteria at active dosing visits.31,32

The personalized T&E regimen is commonly used clinically36

but, in the registrational phase 3 trial setting, was referred to as
“personalized treatment interval” because the regimen used an
automated treatment algorithm driven by an interactive voice- or
web-based response system to determine whether a patient’s
treatment interval should be reduced, maintained, or extended
based on protocol-prespecified criteria.32 Patients randomized to
the faricimab T&E arms initially received faricimab at every-4-
week intervals until they first reached CST of < 325 mm at or
after week 12. Once achieved, treatment intervals were extended to
an initial every-8-week dosing, then could be maintained, extended
by 4 weeks (up to every 16 weeks), or reduced by 4 weeks or 8
weeks (as low as every 4 weeks) based on prespecified CST and
BCVA criteria at active dosing visits (Fig 1). To maintain masking,
all patients attended every-4-week study visits where they received
active treatment or sham up to week 96; the final study visit was at
week 100. For patients who received faricimab T&E, dosing in-
terval decisions were made at active treatment visits only.

Key ocular assessments throughout the study period included
BCVA, intraocular pressure, slit-lamp examination, indirect
ophthalmoscopy, and retina imaging (spectral-domain OCT, OCT-
angiography where available, color fundus photography, and
fundus fluorescein angiography) that were assessed independently
at central reading centers (OCT and OCT angiography: Duke
Reading Center, Durham, NC, and Vienna Reading Center,
Austria; color fundus photography and fundus fluorescein angi-
ography: Wisconsin Reading Center, Madison, WI).

Outcome Measures

The primary efficacy end point of YOSEMITE and RHINE was
change in BCVA from baseline at 1 year, averaged over weeks 48,
710
52, and 56.31 Two-year trial outcomes reported herein were
consistent with prespecified end points in the primary analysis31

and included change in BCVA from baseline at 2 years (defined
as the average of weeks 92, 96, and 100) and over time; the
proportion of patients in the faricimab T&E dosing arms on
every-4-week, every-8-week, every-12-week, or every-16-week
dosing intervals at week 96 and over time; change in CST from
baseline at 2 years and over time; the proportion of patients with
absence of DME (CST < 325 mm based on protocol-defined DME
at screening) over time; the proportion of patients with absence of
IRF over time (measured in the central 1-mm ETDRS circle); and
the incidence and severity of ocular and nonocular adverse events
(AEs) through study end. Other 2-year efficacy end points included
the proportion of patients who gained BCVA (� 15 ETDRS letters,
� 10 ETDRS letters, � 5 ETDRS letters, or � 0 ETDRS letters) or
avoided BCVA loss (� 15 ETDRS letters, � 10 ETDRS letters, or
�5 ETDRS letters) at 2 years; patients who gained 15 ETDRS
letters or more or achieved Snellen BCVA of 20/20 or better (� 84
ETDRS letters) at 2 years; patients with Snellen BCVA of 20/40 or
better (� 69 ETDRS letters) at 2 years; and the proportion of pa-
tients with � 2-step improvement on the ETDRS Diabetic Reti-
nopathy Severity Scale (DRSS) at week 96.

Statistical Analysis

Two-year efficacy and safety analyses were performed as described
in the primary 1-year trial publication.31 Efficacy analyses were
based on the intention-to-treat population, grouped by treatment
arm at randomization. Adjusted means for continuous end points
were assessed using a mixed model for repeated measures
(MMRM), with the same analysis method and data handling rules as
described previously for the primary end point. In brief, the MMRM
included change from baseline as the response variable and cate-
gorical covariates of treatment group, visit, visit-by-treatment group
interaction, baseline value for the response variable (continuous),
study (YOSEMITE vs RHINE, for the pooled cohort data only), and
randomization stratification factors as fixed effects. The model
assumed an unstructured covariance structure; missing data were
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imputed implicitly assuming a missing-at-random mechanism. For
binary secondary end points, weighted proportions were estimated
using the Cochran-Mantel-Haenszel method stratified by baseline
BCVA score (< 64 letters vs � 64 letters), prior intravitreal anti-
VEGF therapy (yes vs no), region (United States and Canada,
Asia, and the rest of the world), and study (YOSEMITE vs RHINE,
for the pooled cohort data only). For all MMRM and Cochran-
Mantel-Haenszel analyses, intercurrent events related to the coro-
navirus disease 2019 (COVID-19) pandemic were handled using a
hypothetical strategy in which all values were censored after the
intercurrent event, and intercurrent events not related to COVID-19
were handled using a treatment policy strategy in which all observed
values were used regardless of the intercurrent event. Adjusted
means and weighted proportions are reported with 95.04% confi-
dence intervals (CIs) for the individual trial data to adjust for interim
safety assessments conducted through to the completion of the pri-
mary analysis and as 95% CIs for the pooled cohort data.31 Post hoc
hypothesis tests were performed to detect differences between
faricimab and aflibercept treatment arms, with P values presented
for reference. The YOSEMITE and RHINE safety analysis
population included all patients who received � 1 dose of
faricimab or aflibercept, grouped by actual treatment regimen
received. Safety and tolerability were assessed through descriptive
summaries of ocular and nonocular AEs (coded using Medical
Dictionary for Regulatory Activities thesaurus terms), deaths, and
ocular assessments through study end.
Results

Patient Disposition

A total of 940 and 951 patients were enrolled in YOSEMITE
(September 2018 to September 2019) and RHINE (October 2018 to
September 2019), respectively.31 One eye per patient was designated
as the study eye. The intention-to-treat population of YOSEMITE
included 315 patients randomized to faricimab every 8 weeks, 313
patients randomized to faricimab T&E, and 312 patients randomized
to aflibercept every 8 weeks (Fig 2A). The intention-to-treat popu-
lation of RHINE included 317 patients randomized to faricimab
every 8 weeks, 319 patients randomized to faricimab T&E, and 315
patients randomized to aflibercept every 8 weeks (Fig 2B).

Overall, 84% of patients who received � 1 dose of faricimab or
aflibercept in YOSEMITE and 87% of those in RHINE completed
study treatment through week 100. The proportion of patients who
discontinued study treatment and the reasons for discontinuation
were generally balanced across treatment arms and trials (Fig 2).
Major protocol deviations through study end were reported for
563 patients (60%) in YOSEMITE and 602 patients (63%) in
RHINE (Table S1, available at www.aaojournal.org). The
number, proportion of deviations, and type of major protocol
deviations through study end were consistent across treatment
arms and trials. Most of the major protocol deviations were
procedural, such as selected missed visits (YOSEMITE, 308
patients [33.0%]; RHINE, 328 patients [35.0%]) and issues with
images of the study eye (YOSEMITE, 94 patients [10.0%];
RHINE, 139 patients [15.0%]). Among patients with major
protocol deviations, 191 patients (20%) in YOSEMITE and 279
patients (29%) in RHINE reported � 1 major protocol deviations
related to COVID-19, most of whom missed � 1 study visits
around the primary end point and/or final study visits (167 patients
[18%] and 210 patients [22%], respectively). Of these, only 63
patients (6.7%) in YOSEMITE and 76 patients (8.0%) in RHINE
missed � 1 doses of study treatment around the primary end point
visits, and 15 patients (1.6%) and 48 patients (5.0%) missed � 1
doses of study treatment around the final study visits.
As reported in the primary trial publication,31 baseline patient
characteristics in YOSEMITE and RHINE generally were well
balanced across treatment arms and trials.

Visual Acuity Outcomes

The YOSEMITE and RHINE trials reproducibly demonstrated vi-
sual gains with faricimab every 8 weeks and T&E that were main-
tained over time through year 2 and were comparable with
aflibercept administered every 8 weeks, despite fewer treatment
doses administered in the faricimab T&E arm (Fig 3). In
YOSEMITE, adjusted mean BCVA change from baseline at 2
years (averaged over weeks 92, 96, and 100) was þ10.7 ETDRS
letters (95.04% CI, þ9.4 to þ12.1 ETDRS letters) in the faricimab
every-8-week arm and þ10.7 ETDRS letters (95.04% CI, þ9.4
to þ12.1 ETDRS letters) in the faricimab T&E arm versus þ11.4
ETDRS letters (95.04% CI, þ10.0 to þ12.7 ETDRS letters) in the
aflibercept every-8-week arm (mean difference vs aflibercept every
8 weeks, �0.7 ETDRS letters [95.04% CI, �2.6 to þ1.2 ETDRS
letters] and �0.7 ETDRS letters [95.04% CI, �2.5 to þ1.2 ETDRS
letters], respectively; nominal P> 0.05 for both). Corresponding 2-
year BCVA gains in RHINE were þ10.9 ETDRS letters (95.04%
CI, þ9.5 to þ12.3 ETDRS letters) and þ10.1 ETDRS letters
(95.04% CI, þ8.7 to þ11.5 ETDRS letters) versus þ9.4 ETDRS
letters (95.04% CI, þ7.9 to þ10.8 ETDRS letters), respectively
(mean difference vs aflibercept every 8 weeks, þ1.5 ETDRS letters
[95.04% CI, �0.5 to þ3.6 ETDRS letters] and þ0.7 ETDRS letters
[95.04% CI, �1.3 to þ2.7 ETDRS letters]; nominal P > 0.05 for
both). In the pooled YOSEMITE and RHINE cohort, 2-year BCVA
gains were þ10.8 ETDRS letters (95% CI, þ9.8 to þ11.8 ETDRS
letters) and þ10.4 ETDRS letters (95% CI, þ9.4 to þ11.4 ETDRS
letters) in the faricimab every-8-week and faricimab T&E arms,
respectively, versus þ10.3 ETDRS letters (95% CI, þ9.3 to þ11.3
ETDRS letters) in the aflibercept every-8-week arm (mean differ-
ence vs aflibercept every 8 weeks, þ0.5 ETDRS letters [95%
CI, �0.9 to þ1.8 ETDRS letters] and þ0.1 ETDRS letters [95%
CI,�1.3 toþ1.5 ETDRS letters]; nominalP> 0.05 for both; Fig S4,
available at www.aaojournal.org). Sensitivity and supplemental
analyses to test the robustness of these results were consistent
across different methods for handling missing data and
intercurrent events (Table S2, available at www.aaojournal.org).
Additional 2-year BCVA end points were similarly consistent
across treatment arms and were reproducible across trials (Table S3,
available at www.aaojournal.org).

In the safety analysis population, the median (mean � standard
deviation) number of study drug injections in each of the
YOSEMITE and RHINE faricimab T&E arms was 8 injections
(YOSEMITE, 8.4 � 2.45 injections; RHINE, 8.7 � 2.50 in-
jections) in year 1 (baselineeweek 56), compared with 10 in-
jections in each of the faricimab every-8-week arms
(YOSEMITE, 9.5 � 1.41 injections; RHINE, 9.3 � 1.52 in-
jections) and aflibercept every-8-week arms (YOSEMITE, 9.2 �
1.47 injections; RHINE, 9.3 � 1.36 injections). During year 2
(week 60eweek 96), the faricimab T&E arms received a median
(mean � standard deviation) of 3 study drug injections
(YOSEMITE, 3.5 � 1.76 injections; RHINE, 3.6 � 1.98 in-
jections) versus 5 injections in each of the faricimab every-8-week
arms (YOSEMITE, 4.7 � 0.74 injections; RHINE, 4.7 � 0.82
injections) and aflibercept every-8-week arms (YOSEMITE, 4.5
� 0.92 injections; RHINE, 4.5 � 0.99 injections). From baseline
during the entire study, the median (mean � standard deviation)
number of study drug injections in the T&E arms was 10 in-
jections (11.5 � 3.98 injections) in YOSEMITE and 11 injections
(12.1 � 4.12 injections) in RHINE, compared with 15 injections
(YOSEMITE, 13.6 � 2.87 injections; RHINE, 13.5 � 2.87 in-
jections) in the faricimab every-8-week arms and 14 injections
711
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Figure 2. A, B, Consolidated Standards of Reporting Trials flow diagram for (A) YOSEMITE and (B) RHINE. T&E ¼ treat-and-extend.
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(YOSEMITE, 13.3 � 2.75 injections; RHINE, 13.4 � 2.66 in-
jections) in the aflibercept every-8-week arms.

Durability Outcomes

The durability of faricimab reported in the 1-year primary anal-
ysis31 was further improved during year 2 of YOSEMITE and
RHINE, with greater proportions of patients in the T&E arms
extending their dosing while maintaining comparable visual
acuity gains and greater anatomic benefits versus aflibercept (Fig
5). At week 96, 211 patients (78%) in the faricimab T&E arm of
YOSEMITE and 224 patients (78%) in RHINE achieved every-
12-week dosing intervals or longer (557 patients [78%] in the
712
pooled YOSEMITE and RHINE cohort), which included 162 pa-
tients (60%) and 185 patients (64%), respectively, who achieved
every-16-week dosing (Fig 5A; pooled YOSEMITE and RHINE
cohort, 347 patients [62%]; Fig S6A, available at
www.aaojournal.org). Patient ability to achieve and/or maintain
extended faricimab dosing intervals up to every 16 weeks
through week 96 is shown in the dosing-interval schematic,
which shows that in most patients who achieved every-12-week or
every-16-week dosing at 1 year, it was possible to maintain and/or
extend their dosing interval through year 2 (Fig 5B; Fig S6B,
available at www.aaojournal.org, for the pooled YOSEMITE and
RHINE cohort). Approximately 79% of patients who achieved
every-12-week dosing or longer at week 52 maintained every-12-
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Figure 3. A, B, Line graphs showing adjusted mean change in best-corrected visual acuity (BCVA) from baseline through week 100 in (A) YOSEMITE and
(B) RHINE. *Adjusted mean BCVA change from baseline at 2 years, averaged over weeks 92, 96, and 100. Results are based on a mixed model for repeated
measures (MMRM) analysis of the intention-to-treat population. Treatment policy strategy and hypothetical strategy were applied to intercurrent events not
related to and related to the coronavirus disease 2019 pandemic, respectively. Missing data were imputed implicitly by the MMRM. Error bars represent
95.04% confidence intervals (CIs). ETDRS ¼ Early Treatment Diabetic Retinopathy Study; T&E ¼ treat-and-extend.

Wong et al � 2-Year Efficacy, Durability, and Safety of Faricimab for DME
week dosing or longer without an interval reduction below every
12 weeks through week 96 (YOSEMITE, 150 patients [75%];
RHINE, 172 patients [83%]). Similarly, 76% of patients who
achieved every-16-week dosing at week 52 maintained every-16-
week dosing without an interval reduction through week 96
(YOSEMITE, 100 patients [70%]; RHINE, 121 patients [82%]).
Approximately 18% of patients rapidly achieved every-16-week
dosing at week 32 (i.e., the earliest time point that every-16-
week dosing was possible because of the study design) and sub-
sequently maintained every-16-week dosing through week 96
(YOSEMITE, 44 patients [16%]; RHINE, 58 patients [20%]).
Conversely, < 5% of patients extended to every-8-week dosing at
or after week 12, and then remained on every-8-week or every-4-
week dosing through week 96 (YOSEMITE, 10 patients [4%];
RHINE, 16 patients [6%]). In approximately 4% of patients, it was
not possible to extend the dosing interval beyond every 4 weeks
from baseline through week 96 (YOSEMITE, 7 patients [3%];
RHINE, 15 patients [5%]).
Anatomic Outcomes

Overall, improved anatomic outcomes achieved with faricimab
versus aflibercept at 1 year31 were maintained through year 2. In
YOSEMITE, adjusted mean CST change from baseline at year 2
(averaged over weeks 92, 96, and 100) was �216.0 mm (95.04%
CI, �224.0 to �208.0 mm) in the faricimab every-8-week arm,
which was greater than that in the aflibercept every-8-week arm
(�196.3 mm [95.04% CI, �204.3 to �188.2 mm]; nominal P ¼
0.0007; Fig 7). In RHINE, mean 2-year CST reductions were also
greater with faricimab every 8 weeks versus aflibercept every 8
weeks (�202.6 mm [95.04% CI, �211.1 to �194.2 mm] vs �185.6
mm [95.04% CI, �194.1 to �177.1 mm]; nominal P ¼ 0.0052; Fig
7). In the faricimab T&E arms, adjusted mean CST change at 2
years was comparable with that of aflibercept every 8 weeks in
YOSEMITE (�204.5 mm [95.04% CI, �212.4 to �196.5 mm];
nominal P > 0.05) and RHINE (�197.1 mm [95.04%
CI, �205.3 to �188.9 mm]; nominal P > 0.05), but was
achieved with most patients receiving every-16-week dosing (Fig
7). In the pooled YOSEMITE and RHINE cohort, mean 2-year
CST reductions were greater in both the faricimab every-8-week
arm (�209.4 mm [95% CI, �215.2 to �203.6 mm]) and the far-
icimab T&E arm (�201.0 mm [95% CI, �206.7 to �195.3 mm])
compared with the aflibercept every-8-week arm (�190.9 mm
[95% CI, �196.7 to �185.0 mm]; nominal P < 0.0001 and P ¼
0.0150 vs aflibercept every 8 weeks, respectively [Fig S8, available
at www.aaojournal.org]).

Consistent with the 1-year primary analysis,31 the proportion of
patients who achieved absence of protocol-defined DME was
higher for faricimab compared with aflibercept through year 2
(Fig 9). The proportion of patients in YOSEMITE who achieved
absence of DME at weeks 92e100 was 87%e92% in the
faricimab every-8-week arm and 78%e86% in the faricimab
T&E arm, compared with 77%e81% in the aflibercept every-8-
week arm. Corresponding proportions in RHINE were 88%e
93% and 85%e88% versus 80%e84%, respectively (Fig 9). In the
pooled YOSEMITE and RHINE cohort, the proportion of patients
who achieved absence of DME at weeks 92e100 was 88%e92%
in the faricimab every-8-week arm, 81%e86% in the faricimab
T&E arm, and 79%e83% in the aflibercept every-8-week arm (Fig
S10, available at www.aaojournal.org).

Absence of IRF was also achieved by more patients treated with
faricimab when compared with those treated with aflibercept
through year 2 (Fig 11). At weeks 92e100 of YOSEMITE, the
proportion of patients who achieved absence of IRF was 59%e
63% in the faricimab every-8-week arm and 43%e48% in the
faricimab T&E arm, compared with 33%e38% in the aflibercept
every-8-week arm. Proportions were similar in RHINE (56%e62%
and 45%e52% vs 39%e45%, respectively). Corresponding
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Figure 5. A, B, Proportion of patients in the faricimab treat-and-extend (T&E) arms who achieved every-4-week, every-8-week, every-12-week, or every-
16-week dosing at week 96 (A) and dosing intervals in the faricimab T&E arms through week 96 (B). Analyses included patients in the faricimab T&E arms
who had not discontinued the study at the week 96 visit (YOSEMITE, n ¼ 270; RHINE, n ¼ 287). Treatment interval at week 96 was defined as the
treatment interval decision made at that visit in (A), and treatment interval at a given visit is shown as the interval at the start of the visit in (B). The week
96 decision (calculated or recorded at week 96) is shown in the last column. D ¼ day.
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proportions for the pooled YOSEMITE and RHINE cohort were
57%e63% and 44%e48% in the faricimab every-8-week and
faricimab T&E arms, respectively, versus 36%e41% in the afli-
bercept every-8-week arm (Fig S12, available at
www.aaojournal.org).

The proportion of patients who had at least 2-step ETDRS
DRSS improvement from baseline at week 96 was similar across
treatment arms and trials (Fig 13). In YOSEMITE, 51.4% of
patients (95.04% CI, 44.8%e57.9%) in the faricimab every-8-
week arm had at least 2-step ETDRS DRSS improvement at
week 96, compared with 42.2% (95.04% CI, 35.9%e48.5%) in the
aflibercept every-8-week arm (nominal P > 0.05). In RHINE, the
corresponding estimate was 53.5% (95.04% CI, 46.9%e60.1%) in
the faricimab every-8-week dosing arm, which was greater than
that in the aflibercept every-8-week arm (43.8% [95.04% CI,
37.2%e50.4%]; nominal P ¼ 0.0475). In the faricimab T&E arms,
the proportion of patients who achieved at least 2-step ETDRS
DRSS improvement at week 96 was comparable with aflibercept
714
every 8 weeks in YOSEMITE (42.8% [95.04% CI, 36.6%e
49.0%]; nominal P > 0.05) and RHINE (44.3% [95.04% CI,
37.9%e50.7%]; nominal P > 0.05; Fig 13). Corresponding
proportions in the YOSEMITE and RHINE pooled cohort were
52.4% (95% CI, 47.8%e57.0%) in the faricimab every-8-week
arm and 43.5% (95% CI, 39.1%e48.0%) in the faricimab T&E
arms versus 43.0% (95% CI, 38.4%e47.5%) in the aflibercept
every-8-week arm (nominal P ¼ 0.0058 and P > 0.05 vs afli-
bercept every 8 weeks, respectively; Fig S14, available at
www.aaojournal.org). These findings were achieved in the T&E
arms with 60% (3 injections) of the median number of injections
received in the faricimab every-8-week and aflibercept every-8-
week arms (5 injections) in year 2.

Safety Outcomes

Consistent with the 1-year primary analysis,31 faricimab was well
tolerated with a safety profile that remained comparable with that
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Figure 7. A, B, Line graphs showing adjusted mean change in central subfield thickness (CST) from baseline through week 100 in (A) YOSEMITE and (B)
RHINE. *Nominal P < 0.05 versus aflibercept every 8 weeks for adjusted mean CST change from baseline at 2 years, averaged over weeks 92, 96, and 100.
Results are based on a mixed model for repeated measures (MMRM) analysis of the intention-to-treat population. Treatment policy strategy and hypothetical
strategy were applied to intercurrent events not related to and related to the coronavirus disease 2019 pandemic, respectively. Missing data were imputed
implicitly by the MMRM. Error bars represent 95.04% confidence intervals (CIs). CST was defined as the average thickness between the internal limiting
membrane and Bruch’s membrane in the central 1-mm diameter of the Early Treatment Diabetic Retinopathy Study grid. T&E ¼ treat-and-extend.
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of aflibercept through study end (Table 4; Tables S5eS8, available
at www.aaojournal.org). The incidence of ocular AEs in the study
eye through study end was similar between the faricimab every-8-
week arms (YOSEMITE, 147 patients [47%]; RHINE, 166 patients
[52%]), faricimab T&E arms (146 patients [47%]; 165 patients
[52%]), and aflibercept every-8-week arms (144 patients [46%];
140 patients [45%]). Most ocular AEs were mild or moderate in
severity, and common ocular AEs reported were generally
balanced across faricimab and aflibercept treatment arms. The
incidence of serious ocular AEs through study end was low and
comparable between patients receiving faricimab every 8 weeks
(YOSEMITE, 12 patients [4%]; RHINE, 14 patients [4%]), far-
icimab T&E (14 patients [4%]; 20 patients [6%]) and aflibercept
every 8 weeks (7 patients [2%]; 13 patients [4%]). Nonocular AEs
and Anti-Platelet Trialists’ Collaboration events also were similar
across treatment arms and trials. The incidence of intraocular
inflammation (IOI) events through study end was low and similar
among patients receiving faricimab every 8 weeks (YOSEMITE, 6
patients [2%]; RHINE, 3 patients [1%]), faricimab T&E (7 patients
[2%]; 4 patients [1%]), and aflibercept every 8 weeks (5 patients
[2%]; 2 patients [1%]). All IOI events were considered by the
investigator to be mild or moderate in severity with the exception
of 4 events in YOSEMITE. One case of severe vitreitis was re-
ported in the faricimab every-8-week arm, which led to treatment
withdrawal; this event was treated and not associated with BCVA
loss and had recovered or resolved by the end of the study. Three
cases of severe uveitis were reported in the faricimab T&E arm and
led to treatment withdrawal: 1 patient with moderate chorioretinitis
and severe uveitis associated with BCVA loss of 11 ETDRS letters
(treated with topical steroids), 1 patient with severe uveitis asso-
ciated with BCVA loss of 31 ETDRS letters (treated with topical
steroids), and 1 patient with mild keratic precipitates and severe
uveitis associated with BCVA loss of 37 ETDRS letters (treated
with topical antibiotics and nonsteroidal anti-inflammatory drugs).
No severe IOI events occurred in the aflibercept every-8-week arms
of YOSEMITE or RHINE. All IOI events except 1 in YOSEMITE
(mild iritis in the faricimab up to every-16-week dosing arm) had
recovered or resolved or were recovering or resolving by the end of
the study. No IOI events were associated with retinal occlusive
events, and no cases of retinal vasculitis or occlusive retinal
vasculitis were reported through study end.

Discussion

Building on the year 1 primary outcome analysis,31 we
report the 2-year data from the phase 3 YOSEMITE and
RHINE trials. We demonstrated consistency of results
across 2 years; comparable clinically meaningful BCVA
gains and greater anatomic improvements with faricimab
versus aflibercept were maintained through study end at year
2. In the faricimab T&E arms, the year 1 durability findings
were improved further and were extended in year 2. These
findings further support the role of angiopoietin and Tie
signaling in vascular stability and the potential for dual
angiopoietin-2 and VEGF-A inhibition to promote vascular
stability and extend treatment durability beyond targeting
VEGF inhibition alone for DME.

The current standard of care for DME using available anti-
VEGF agents is limited by the considerable burden of
frequent visits, which can lead to undertreatment, and, as a
result, clinical practice outcomes often seem to not match
those achieved in trial participants.4e9 In YOSEMITE and
RHINE, patients randomized to faricimab T&E received
715
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Figure 9. A, B, Bar graphs showing the proportion of patients with absence of diabetic macular edema (DME) through week 100 in (A) YOSEMITE and
(B) RHINE. *Nominal P < 0.05 versus aflibercept every 8 weeks; nominal P > 0.05 where no asterisk is shown. Weighted proportions were estimated for
the intention-to-treat population using the Cochran-Mantel-Haenszel method; weighted proportions for the aflibercept every-8-week arms are presented for
the faricimab every-8-week versus aflibercept every-8-week comparison. Baseline values (defined as the last available measurement obtained on or before
randomization) are based on observed data. Treatment policy strategy and hypothetical strategy were applied to intercurrent events not related to and related
to the coronavirus disease 2019 pandemic, respectively. Missing data were not imputed. Error bars represent 95.04% confidence intervals (CIs); CI estimates
< 0% and > 100% were imputed as 0% and 100%, respectively. yAbsence of DME was defined as central subfield thickness of < 325 mm, measured as the
average thickness between the internal limiting membrane and Bruch’s membrane in the central 1-mm diameter of the Early Treatment Diabetic Reti-
nopathy Study grid. T&E ¼ treat-and-extend.
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fewer injections per year (a median of 8 and 3 injections
during years 1 and 2, respectively) compared with patients in
the faricimab every-8-week arm (a median of 10 and 5 in-
jections, respectively). Furthermore, the median number of
faricimab T&E injections received during the 2-year
YOSEMITE and RHINE trials was less than those reported
in previous clinical trials of anti-VEGF treatments adminis-
tered using as-needed (pro re nata) dosing regimens. In the
Diabetic Retinopathy Clinical Research Network protocol T
study, where patients with DME received intravitreal afli-
bercept 2.0 mg, bevacizumab 1.25 mg, or ranibizumab 0.3
mg as needed based on protocol-specified BCVA and CST
retreatment criteria, a median of 9 to 10 anti-VEGF injections
were given across treatment arms in year 1 and 5 to 6 in-
jections during year 2.37,38 Because patients in the active
comparator arms of YOSEMITE and RHINE received
aflibercept every 8 weeks, it was not possible to assess
whether the median number of aflibercept injections
received during the 2-year trials differed from that reported
in the Diabetic Retinopathy Clinical Research Network pro-
tocol T study, where as-needed dosing regimens were used.
Overall, these findings highlight the potential for T&E dosing
with faricimab to extend treatment durability and to reduce
the burden of frequent visits and injections for patients with
DME over 2 years.
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Year 2 data from YOSEMITE and RHINE showed that
initial 1-year visual acuity gains achieved with faricimab
every 8 weeks and faricimab T&E were maintained through
year 2 and remained comparable with aflibercept every 8
weeks. In the year 1 primary analysis, faricimab every 8
weeks and faricimab T&E demonstrated greater anatomic
improvements over aflibercept every 8 weeks through year
131; this faricimab-associated benefit was maintained through
year 2. The adjusted mean CST change from baseline at 2
years was greater with faricimab every 8 weeks and faricimab
T&E dosing versus aflibercept every 8 weeks, and greater
proportions of patients achieved absence of DME and
absence of IRF with faricimab every 8 weeks and faricimab
T&E versus aflibercept every 8 weeks at most time points
across both trials. Together, these data suggest that dual
angiopoietin-2 and VEGF-A inhibition with faricimab may
improve resolution of retinal fluid compared with VEGF
inhibition alone and that fewer faricimab injections may be
needed to reach this outcome. In clinical practice, retinal
drying is important to assess treatment effectiveness and
guide treatment decisions; however, the clinical implications
of the observed difference remain to be determined because
visual acuity was similar between the faricimab and afli-
bercept arms through the trial. Guidance from future studies
is needed to answer remaining questions definitively about



Figure 11. A, B, Bar graphs showing the proportion of patients with absence of intraretinal fluid (IRF) through week 100 in (A) YOSEMITE and (B)
RHINE. *Nominal P < 0.05 versus aflibercept every 8 weeks; nominal P > 0.05 in which no asterisk is shown. Weighted proportions were estimated for the
intention-to-treat population using the Cochran-Mantel-Haenszel method; weighted proportions for the aflibercept every-8-week arms are presented for the
faricimab every-8-week versus aflibercept every-8-week comparison. Baseline values (defined as the last available measurement obtained on or before
randomization) are based on observed data. Treatment policy strategy and hypothetical strategy were applied to intercurrent events not related to and related
to the coronavirus disease 2019 pandemic, respectively. Missing data were not imputed. Error bars represent 95.04% confidence intervals (CIs); CI estimates
< 0% and > 100% were imputed as 0% and 100%, respectively. yIRF was measured in the central 1-mm diameter of the Early Treatment Diabetic
Retinopathy Study grid. T&E ¼ treat-and-extend.
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whether differences in BCVA efficacy exist between these
treatments over the course of more long-term follow-up.
Similar to the anatomic findings of YOSEMITE and RHINE,
Figure 13. A, B, Bar graphs showing proportion of patients with 2-step or mo
nopathy Severity Scale (DRSS) improvement from baseline at week 96 in (A) Y
weeks; nominal P > 0.05 where no asterisk is shown. Analyses included patients
proportions were estimated for the intention-to-treat population using the Co
every-8-week arms are presented for the faricimab every-8-week versus afliberc
strategy were applied to intercurrent events not related to and related to the coro
Error bars represent 95.04% confidence intervals (CIs); CI estimates < 0% and
extend.
the Phase 2 Anti-vasculaR Endothelial Growth Factor plUs
Anti-angiopoietin 2 in Fixed comBination therapY: Evalua-
tion for the Treatment of Diabetic Macular Edema (RUBY)
re Early Treatment Diabetic Retinopathy Study (ETDRS) Diabetic Reti-
OSEMITE and (B) RHINE. *Nominal P < 0.05 versus aflibercept every 8
with evaluable color fundus photographs at baseline and week 96. Weighted
chran-Mantel-Haenszel method; weighted proportions for the aflibercept
ept every-8-week comparison. Treatment policy strategy and hypothetical
navirus disease 2019 pandemic, respectively. Missing data were not imputed.
> 100% were imputed as 0% and 100%, respectively. T&E ¼ treat-and-
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Table 4. Summary of Key Adverse Events through Study End (Safety Analysis Population)

Variable

YOSEMITE
(n [ 937)

RHINE
(n [ 950)

Faricimab Aflibercept
Every

8 Weeks
(n ¼ 311)

Faricimab Aflibercept
Every 8
Weeks

(n ¼ 314)

Every 8
Weeks

(n ¼ 313)
T&E

(n ¼ 313)

Every 8
Weeks

(n ¼ 317)
T&E

(n ¼ 319)

Summary of AEs
Total no. of AEs* 1621 1632 1476 1658 1420 1386
Total no. of SAEs* 234 201 174 173 152 189
Patients with � 1 ocular AEy 147 (47.0) 146 (46.6) 144 (46.3) 166 (52.4) 165 (51.7) 140 (44.6)
Patients with � 1 ocular SAEy 12 (3.8) 14 (4.5) 7 (2.3) 14 (4.4) 20 (6.3) 13 (4.1)
Patients with � 1 nonocular AE 240 (76.7) 251 (80.2) 242 (77.8) 220 (69.4) 218 (68.3) 231 (73.6)
Patients with � 1 nonocular SAE 99 (31.6) 97 (31.0) 84 (27.0) 76 (24.0) 64 (20.1) 89 (28.3)
Patients with � 1 treatment-related ocular AEy 10 (3.2) 7 (2.2) 6 (1.9) 10 (3.2) 14 (4.4) 15 (4.8)
Patients with � 1 treatment-related ocular SAEy 0 4 (1.3) 0 0 3 (0.9) 0
Patients with � 1 ocular AE of special interesty,z 11 (3.5) 13 (4.2) 8 (2.6) 14 (4.4) 20 (6.3) 12 (3.8)

IOI eventsy,x

Patients with � 1 IOI event 6 (1.9) 7 (2.2) 5 (1.6) 3 (0.9) 4 (1.3) 2 (0.6)
Uveitis 3 (1.0) 3 (1.0) 0 0 1 (0.3) 0
Iritis 1 (0.3) 2 (0.6) 1 (0.3) 0 2 (0.6) 1 (0.3)
Iridocyclitis 1 (0.3) 1 (0.3) 0 1 (0.3) 2 (0.6) 1 (0.3)
Vitreitis 1 (0.3) 0 2 (0.6) 1 (0.3) 0 0
Postprocedural inflammation 0 1 (0.3) 2 (0.6) 1 (0.3) 0 0
Chorioretinitis 0 1 (0.3) 0 0 0 0
Keratic precipitates 0 1 (0.3) 0 0 0 0
Keratouveitis 0 1 (0.3) 0 0 0 0

Ocular SAEs associated with intravitreal anti-VEGF therapyy,||

Endophthalmitis 0 3 (1.0) 0 2 (0.6) 1 (0.3) 1 (0.3)
Intraocular pressure increase 0 0 0 1 (0.3) 0 0
Retinal tear 0 1 (0.3) 0 0 2 (0.6) 0
Rhegmatogenous retinal detachment 1 (0.3) 0 0 0 0 0
Traumatic cataract 0 0 0 0 0 0

Retinal vasculitis and noninflammatory occlusive eventsy

Retinal vasculitis 0 0 0 0 0 0
Retinal artery occlusion 0 0 1 (0.3) 1 (0.3) 2 (0.6) 1 (0.3)
Retinal vein occlusion 1 (0.3) 2 (0.6) 0 0 2 (0.6) 0
Arterial occlusive disease 0 0 0 0 0 1 (0.3)
Retinal artery embolism 0 0 0 0 0 1 (0.3)

APTC events{

Patients with � 1 APTC event 23 (7.3) 22 (7.0) 18 (5.8) 11 (3.5) 8 (2.5) 14 (4.5)
Nonfatal myocardial infarction 4 (1.3) 4 (1.3) 4 (1.3) 3 (0.9) 1 (0.3) 3 (1.0)
Nonfatal stroke 8 (2.6) 6 (1.9) 7 (2.3) 3 (0.9) 4 (1.3) 4 (1.3)
Death 11 (3.5) 12 (3.8) 7 (2.3) 5 (1.6) 3 (0.9) 7 (2.2)

AE ¼ adverse event; APTC ¼ Anti-Platelet Trialists’ Collaboration; IOI ¼ intraocular inflammation; SAE ¼ serious adverse event; T&E ¼ treat-and-
extend; VEGF ¼ vascular endothelial growth factor.
Data are presented as no. (%). Includes AEs with onset from the first dose of study drug through study end; percentages are based on number values in the
column headings. Multiple occurrences of the same AE in 1 individual are counted only once, except for the rows showing total number of events, in which
multiple occurrences of the same AE are counted separately.
*Includes nonocular events and ocular events in the study or fellow eye.
yOnly in the study eye.
zDefined as events associated with severe IOI, events requiring surgical or medical intervention to prevent permanent loss of sight, or events associated with
best-corrected visual acuity loss of � 30 Early Treatment Diabetic Retinopathy Study letters for > 1 hour. A full list of ocular AEs of special interest is
provided in Table S6.
xIncludes serious and nonserious IOI events; excludes endophthalmitis events.
||A full list provided in Table S5.
{Adjudicated externally; all other events were investigator reported.
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study (ClincalTrials.gov identifier, NCT02712008) of nes-
vacumab (an antieangiopoietin-2 antibody) and aflibercept
combination treatment for DME showed greater anatomic
improvements with aflibercept plus high-dose nesvacumab
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compared with aflibercept alone at week 12 of the trial,
including greater CST changes from baseline and increased
proportions of eyes with complete resolution of fluid at the
foveal center and normalization of macular thickness.39
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Although direct comparisons are limited by differences
between the trials, including different treatment regimens
and patient populations, overall, the results of RUBY
further support the potential for improved anatomic
outcomes when both angiopoietin-2 and VEGF are inhibi-
ted in patients with DME.

In the faricimab T&E arms, it was possible to extend the
dosing intervals by the end of year 2 compared with the end
of year 131 while maintaining durable visual acuity gains
and anatomic improvements through year 2. Overall, the
proportion of patients receiving every-16-week dosing
increased from 52% to 62% between week 52 and week 96,
and the proportion of patients receiving every-12-week
dosing or longer increased from 72% to 78% over the
same period. Furthermore, for most patients receiving every-
12-week or every-16-week dosing at 1 year, it was possible
to maintain the extended dosing regimen without an interval
reduction through year 2. Only approximately 4% of pa-
tients required continued every-4-week dosing throughout
the entire period of both studies, and these patients never
qualified for interval extension because the CST did not
decrease < 325 mm. These results demonstrate the potential
for faricimab to extend treatment durability for patients with
DME when given in a clinical practice treatment scenario.

The T&E regimen in YOSEMITE and RHINE was
designed specifically to test the durability of faricimab using
a T&E-based regimen commonly used in clinical practice to
reduce the burden of frequent clinic visits.32 In the setting of
registered clinical trials, we used the term "personalized
treatment interval" because patients were required to
undergo monthly visits to maintain masking and enable
collection of monthly efficacy and safety data. Of note,
dosing-interval decisions in the T&E arms were dependent
on BCVA and CST values from active dosing visits only,
and, as such, the criteria for treatment-interval reductions,
maintenance, or extensions were based on standard routine
criteria in clinical practice. In YOSEMITE and RHINE, the
faricimab T&E arms were designed with treatment intervals
that could be extended by 4-week increments after the 4
initial monthly loading doses (and when CST of < 325 mm
was met). Although physicians across global clinical prac-
tices may follow variable patterns, including T&E exten-
sions and reductions of approximately 2-week increments
(dependent on the individual patient’s situation and sched-
uling availability),36 the objective in a clinical trial setting is
to ensure a feasible schedule with minimal variability to
minimize potential bias. Our results of visual acuity
stability and anatomic improvements achieved over 2
years with faricimab dosed up to every 16 weeks support
extension of faricimab dosing intervals by up to 4-week
increments in clinical practice and the potential to
decrease both the number of injections and frequency of
clinic visits for patients with DME.

Consistent with the year 1 primary analysis,31 faricimab
remained well tolerated through study end and no new
safety signals were identified. Ocular AEs in the study eye
mostly were mild or moderate in severity, and the incidence
of these events was similar across faricimab and aflibercept
treatment arms. The incidence of IOI events through study
end was low (1.6% and 1.1% for faricimab-treated and
aflibercept-treated patients, respectively); most IOI events
were mild or moderate in severity, and none were associated
with retinal vasculitis or retinal occlusive events.

Our study has some limitations that warrant discussion.
First, the fixed-dosing faricimab every-8-week arms of
YOSEMITE and RHINE were designed to evaluate the
maximum efficacy of faricimab, whereas the faricimab T&E
arms were designed to test optimal durability. However,
after the 5 initial every-4-week doses, the active comparator
arms received aflibercept every 8 weeks per the globally
aligned aflibercept label,35 which precluded a head-to-head
comparison of durability between faricimab and afli-
bercept. The number of injections across treatment arms was
not compared statistically because only patients in the far-
icimab T&E arms could receive a variable number of in-
jections. The globally aligned and accepted aflibercept
posology was selected because of the registrational nature of
the YOSEMITE and RHINE trials and because no extended
dosing regimen exists for aflibercept that is approved
globally or practiced uniformly.33e35 Second, the
YOSEMITE and RHINE trials were conducted throughout
the COVID-19 pandemic, which affected patient participa-
tion at some sites and had an impact on the rate of major
protocol deviations; however, sensitivity and supplemental
analyses showed that the pandemic had limited impact on
data integrity and study outcomes. Third, as discussed in
more detail above, although the faricimab T&E arms were
designed with treatment intervals that could be extended by
4-week increments and may differ from variable patterns
followed by physicians in clinical practice,32,36 we believe
the criteria used in our T&E regimen for treatment
interval extension, maintenance, or reduction can be
applied readily in clinical settings.

The substantial potential of dual angiopoietin-2 and
VEGF-A inhibition for DME should be confirmed with
further studies. The YOSEMITE and RHINE trials enrolled
a large cohort of 1891 patients across 353 study sites
worldwide, which to our knowledge is the largest study of
patients with DME. Patients who completed YOSEMITE
and RHINE were eligible to enter the RHONE-X long-term
extension study (ClincalTrials.gov identifier,
NCT04432831), which will continue to provide data on the
safety and tolerability of faricimab, administered on an
open-label and T&E bases, for a further 2 years and will
provide data on the effects of switching from bimonthly
aflibercept to faricimab T&E. Most patients in YOSEMITE
and RHINE were White; the treatment response to faricimab
in underrepresented patients with DME will be evaluated in
the phase 4 ELEVATUM trial (ClincalTrials.gov identifier,
NCT05224102). Additionally, VOYAGER (Clincal-
Trials.gov identifier, NCT05476926), an observational,
prospective, multinational, multicenter study, will offer real-
world insights for both faricimab and the Port Delivery
System with ranibizumab among patients with DME and
neovascular age-related macular degeneration in routine
clinical practice globally. Furthermore, the phase 2b
ALTIMETER (ClincalTrials.gov identifier,
NCT04597918) biomarker hypothesis-generating study
will explore the associations between clinical end points,
multimodal imaging assessments, and aqueous humor
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biomarker patterns in patients with DME treated with far-
icimab. Previous studies have explored associations be-
tween specific characteristics on OCT with outcomes of
patients with DME in an effort to identify OCT imaging
biomarkers predictive of treatment response to anti-VEGF
therapy.40,41 In ALTIMETER, exploratory end points will
evaluate changes from baseline over time in multimodal
imaging, including CST and absence of IRF and
subretinal fluid, and aqueous humor protein and
metabolite composition to identify potential biomarkers
of the angiopoietin-2 effect of faricimab.

In conclusion, the 2-year results from the phase 3
YOSEMITE and RHINE trials demonstrated and confirmed
the durability, efficacy, and safety of faricimab in patients
with DME. Clinically significant 1-year visual acuity gains
with faricimab every 8 weeks and T&E were maintained
through year 2 and remained comparable with those of
aflibercept every 8 weeks, whereas anatomic improvements
remained greater with faricimab versus aflibercept every 8
weeks. The impact of the anatomic improvements with
720
faricimab on long-term visual acuity outcomes will be
evaluated further in the RHONE-X extension study. The
durability of faricimab was extended further in year 2, with
more patients in the faricimab T&E arms achieving and
maintaining dosing intervals of up to every 16 weeks.
During year 2, the median number of faricimab T&E in-
jections was 3 (vs 5e6 for the Diabetic Retinopathy Clinical
Research Network protocol T study),38 which may translate
into fewer clinic visits and might reduce treatment burden
with use of faricimab in clinical practice. These data
reinforce the potential of dual inhibition of angiopoietin-2
and VEGF-A with faricimab as a novel, multitargeted
strategy that may extend DME treatment durability and may
improve outcomes beyond VEGF inhibition alone.
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Pictures & Perspectives
T
he Influence of Social Media: Fidget Toy Placed in Eye
A 9-year-old girl presented with a circular popping fidget toy in her right eye. She reported getting the idea from social media. The fidget

toy was removed using jeweler’s forceps, with a second examiner holding her head still. Following the removal, fluorescein staining revealed
moderate diffuse punctate epithelial erosions, but no corneal abrasion. The patient’s family planned to communicate with the patient’s
teacher to ensure no other students attempted a similar act; (A) shows the toy in her eye; (B) depicts an examiner opening the eye, illustrating
the relative sizes of the toy and the eye (Magnified version of Figure A-B is available online at www.aaojournal.org).
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