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Abstract
Purpose To evaluate efficacy, durability, and safety of faricimab in Japanese patients with diabetic macular edema (DME).
Study design Subgroup analysis of 2 global, multicenter, randomized, double-masked, active-comparator–controlled, phase 
3 trials (YOSEMITE, NCT03622580; RHINE, NCT03622593).
Methods Patients with DME were randomized 1:1:1 to intravitreal faricimab 6.0 mg every 8 weeks (Q8W), faricimab 6.0 
mg per personalized treatment interval (PTI), or aflibercept 2.0 mg Q8W through week 100. Primary endpoint was best-
corrected visual acuity (BCVA) change from baseline at 1 year, averaged over weeks 48, 52, and 56. This is the first time 
1-year outcomes between Japanese patients (only enrolled into YOSEMITE) and the pooled YOSEMITE/RHINE cohort (N 
= 1891) have been compared.
Results The YOSEMITE Japan subgroup included 60 patients randomized to faricimab Q8W (n = 21), faricimab PTI (n 
= 19), or aflibercept Q8W (n = 20). Consistent with global results, the adjusted mean (95.04% confidence interval) BCVA 
change at 1 year in the Japan subgroup was comparable with faricimab Q8W (+11.1 [7.6–14.6] letters), faricimab PTI (+8.1 
[4.4–11.7] letters), and aflibercept Q8W (+6.9 [3.3–10.5] letters). At week 52, 13 (72%) patients in the faricimab PTI arm 
achieved ≥ Q12W dosing, including 7 (39%) patients receiving Q16W dosing. Anatomic improvements with faricimab were 
generally consistent between the Japan subgroup and pooled YOSEMITE/RHINE cohort. Faricimab was well tolerated; no 
new or unexpected safety signals were identified.
Conclusion Consistent with global results, faricimab up to Q16W offered durable vision gains and improved anatomic and 
disease-specific outcomes among Japanese patients with DME.

Keywords Angiopoietin-2 · Anti-VEGF therapy · Diabetic macular edema · Faricimab · Vascular stability

Introduction

Diabetic retinopathy, including diabetic macular edema 
(DME), is a vision-threatening complication of diabetes and 
a leading cause of visual impairment among working-aged 
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people in Japan [1, 2]. Intravitreal anti–vascular endothelial 
growth factor (VEGF) therapy is the standard first-line treat-
ment for Japanese patients with center-involving DME [1, 
3]; however, DME is a multifactorial disease with mecha-
nisms beyond VEGF upregulation that contribute to fluid 
accumulation in the macula [4]. Of note, the angiopoietin 
(Ang)-1/Tie2 signaling pathway is a key regulator of vascu-
lar stability under physiological conditions which, in DME 
and other retinal vascular diseases, is disrupted by Ang-2 
upregulation [5–7]. Based on the hypothesis that multitar-
geted treatment strategies for DME may promote vascular 
stability and durable efficacy beyond VEGF inhibition alone, 
faricimab was designed as the first bispecific antibody for 
intraocular use that independently binds and inhibits Ang-2 
and VEGF-A [8].

Data from phase 2 and 3 clinical trials of intravitreal 
faricimab support the notion that dual Ang-2/VEGF-A path-
way inhibition may extend treatment durability for patients 
with DME while maintaining optimal efficacy [9, 10]. In 
particular, 1-year primary results from the pivotal YOSEM-
ITE and RHINE trials show that faricimab dosed every 8 
weeks (Q8W) or according to a treat-and-extend–based per-
sonalized treatment interval (PTI) regimen, offered noninfe-
rior vision gains and anatomic improvements compared with 
aflibercept Q8W. The PTI treatment arms also demonstrate 
the strong durability of faricimab, with > 50% of patients 
receiving every-16-week (Q16W) dosing at week 52 and > 
70% of patients receiving every-12-week (Q12W) dosing 
or longer. Faricimab was also found to be well tolerated, 
with an acceptable safety profile comparable with aflibercept 
[10]. Based on positive 1-year results from YOSEMITE and 
RHINE, faricimab was first approved for the treatment of 
patients with DME in the United States in January 2022 [11, 
12] and in Japan in March 2022 [13].

Together, YOSEMITE and RHINE are the largest regis-
trational trial program conducted to date on DME, with 1891 
patients enrolled across 353 study sites in 31 participating 
countries [10]. Asia was represented by patients and study 
sites from Japan in the YOSEMITE trial, whereas patients 
from China, Hong Kong, Singapore, South Korea, Taiwan, 
and Thailand participated in RHINE. Although the primary 
analysis evaluated YOSEMITE and RHINE separately and 
showed that results were reproducible between trials [10], 
1-year outcomes for the pooled YOSEMITE/RHINE cohort 
and Japanese patient subgroup have not previously been 
reported or compared. This is particularly important in light 
of recent reports of intraocular inflammation events among 
Japanese patients receiving anti-VEGF therapy for neovas-
cular age-related macular degeneration [14, 15]. With this in 
mind, this subgroup analysis sought to examine whether the 
efficacy, durability, and safety of faricimab among Japanese 
patients with DME in YOSEMITE were consistent with the 
pooled YOSEMITE/RHINE trial population.

Subjects and methods

YOSEMITE and RHINE

The study design, rationale, and primary 1-year results of 
the YOSEMITE and RHINE trials have been previously 
described [10, 16]. Briefly, YOSEMITE (ClinicalTrials.
gov identifier NCT03622580) and RHINE (NCT03622593) 
were identical, global, multicenter, randomized, double-
masked, active-comparator–controlled, phase 3 trials of 
faricimab in patients with DME. YOSEMITE and RHINE 
were conducted in accordance with the International 
Council for Harmonisation E6 Guideline for Good Clini-
cal Practice; tenets of the Declaration of Helsinki; appli-
cable US Food and Drug Administration regulations; the 
European Union Clinical Trials Directive (2001/20/EC); 
and relevant local, state, and federal laws. Study protocols 
were approved by institutional review boards and ethics 
committees as applicable, and all patients provided written 
informed consent.

Key inclusion criteria were patients aged ≥ 18 years 
with center-involving DME (central subfield thickness 
[CST] ≥ 325 µm on Spectralis spectral-domain optical 
coherence tomography [SD-OCT] or CST ≥ 315 μm on 
Cirrus or Topcon SD-OCT, measured from the internal 
limiting membrane to Bruch's membrane) and best-cor-
rected visual acuity (BCVA) of 25–73 Early Treatment 
Diabetic Retinopathy Study (ETDRS) letters (approximate 
Snellen equivalent, 20/320–20/40). One eye per patient 
was included in the trial; if both eyes were eligible, the 
eye with the worse BCVA at screening was designated 
the study eye. Eyes that had received intravitreal anti-
VEGF therapy, panretinal photocoagulation, or macular 
laser (focal, grid, or micropulse) < 3 months before day 
1 were excluded. Anti-VEGF treatment-naïve and previ-
ously treated eyes (last treated ≥ 3 months before day 1) 
were eligible for inclusion; however, previously treated 
eyes were limited to 25% of the total enrollment.

Enrolled patients were randomized 1:1:1 to intravit-
real faricimab 6.0 mg Q8W after 6 initial every-4-week 
(Q4W) doses, intravitreal faricimab 6.0 mg per PTI after 
a minimum of 4 initial Q4W doses, or intravitreal afliber-
cept Q8W after 5 initial Q4W doses. Randomization was 
performed through an interactive voice- or web-based 
response system and was stratified by baseline BCVA (< 
64 versus ≥ 64 ETDRS letters), previous intravitreal anti-
VEGF therapy (yes versus no), and geographic region (US 
and Canada, Asia, and the rest of the world).

Patients randomized to the faricimab PTI arms followed 
a treat-and-extend–based regimen that allowed adjustable 
dosing up to Q16W [10, 16]. Patients initially received 
faricimab Q4W until they achieved CST < 325 µm (or 
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CST < 315 µm, depending on the SD-OCT device used) 
at or after week 12. Once achieved, faricimab dosing inter-
vals could be extended by 4 weeks (up to Q16W), main-
tained, or reduced by 4 or 8 weeks (as low as Q4W) based 
on CST and BCVA change at active dosing visits.

To maintain masking, all patients were monitored Q4W 
and received sham injections at nonactive dosing visits. 
Patients received their assigned treatment (or sham) up to 
week 96 and attended a final study visit at week 100. Key 
ocular assessments throughout the trials included BCVA 
measured by standard ETDRS protocols and ocular images 
(including SD-OCT and color fundus photography) assessed 
by masked evaluators at a central reading center.

Subgroup analyses

The present study sought to evaluate 1-year outcomes 
among Japanese patients enrolled from Japanese study sites 
in YOSEMITE (no Japanese patients or study sites were 
included in RHINE), as compared with the pooled YOSEM-
ITE/RHINE trial population. Efficacy and safety endpoints 
assessed for the YOSEMITE Japan subgroup and pooled 
YOSEMITE/RHINE cohort were consistent with prespeci-
fied endpoints in the primary analysis [10] and included 
changes in BCVA from baseline at 1 year (averaged over 
weeks 48, 52, and 56) and over time; the proportion of 
patients in the faricimab PTI arm on Q4W, Q8W, Q12W, 
or Q16W dosing at week 52 and over time; change in CST 
from baseline at 1 year and over time; the proportions of 
patients with absence of protocol-defined DME (CST < 325 
μm or CST < 315 µm, depending on the SD-OCT device 
used), absence of intraretinal fluid (IRF), and absence of 
subretinal fluid (SRF) over time; the proportion of patients 
with ≥ 2-step improvement on the ETDRS Diabetic Retin-
opathy Severity Scale (DRSS) from baseline at week 52; and 
the incidence and severity of adverse events (AEs) through 
week 56.

Statistical analyses

Efficacy and safety analyses for the Japan subgroup were 
performed as prespecified in the YOSEMITE trial protocol 
and were consistent with the primary analysis [10]. Continu-
ous efficacy outcomes were assessed using a mixed model 
for repeated measures, adjusted for treatment group, visit, 
visit-by-treatment group interaction, baseline BCVA or CST 
(continuous) as applicable, and randomization factors of 
baseline BCVA and previous intravitreal anti-VEGF therapy. 
For binary endpoints, weighted proportions were estimated 
using the Cochran-Mantel-Haenszel (CMH) method, strati-
fied by baseline BCVA and previous intravitreal anti-VEGF 
therapy. Efficacy outcomes in the YOSEMITE Japan sub-
group are reported with 95.04% confidence intervals (CIs) 

to adjust for interim safety assessments conducted through 
to the completion of the primary analysis [10]. In the pooled 
YOSEMITE/RHINE cohort, efficacy analyses were addi-
tionally adjusted or stratified by geographic region and study 
(YOSEMITE versus RHINE), and 95% CIs are reported. 
No formal statistical comparisons were made between the 
YOSEMITE Japan and pooled YOSEMITE/RHINE treat-
ment arms, and results should be interpreted as exploratory 
and descriptive.

For all efficacy analyses, intercurrent events due to the 
COVID-19 pandemic (ie, study treatment discontinuation; 
use of prohibited systemic treatment or prohibited therapy in 
the study eye; missed doses with potential impact on efficacy 
[i.e., weeks 44, 48, or 52]; or death due to COVID-19) were 
handled using a hypothetical strategy where all values were 
censored after the intercurrent event, and intercurrent events 
not due to COVID-19 (i.e., study treatment discontinuation 
due to adverse events or lack of efficacy; or use of prohibited 
systemic treatment or prohibited therapy in the study eye not 
due to COVID-19) were handled using a treatment policy 
strategy where all observed values were used regardless of 
the intercurrent event. The robustness of these assumptions 
and the primary results were demonstrated using sensitiv-
ity and supplemental analyses as previously described [10]. 
Safety and tolerability were assessed through descriptive 
summaries of ocular and systemic AEs (coded using Medi-
cal Dictionary for Regulatory Activities thesaurus terms), 
deaths, and ocular assessments through week 56.

Results

Patient disposition

As previously described, 1891 patients with DME were 
enrolled in YOSEMITE (N = 940) and RHINE (N = 951) 
between September 5, 2018 and September 20, 2019 across 
353 study sites worldwide [10]. In the pooled YOSEMITE/
RHINE cohort, 632 patients were randomized to faricimab 
Q8W, 632 patients were randomized to faricimab PTI up 
to Q16W, and 627 patients were randomized to aflibercept 
Q8W. The Japan subgroup of YOSEMITE comprised 60 
patients enrolled from 27 study sites in Japan. Of these, 21 
patients were randomized to faricimab Q8W, 19 to faricimab 
PTI up to Q16W, and 20 to aflibercept Q8W.

Baseline patient characteristics in the YOSEMITE Japan 
subgroup were generally balanced across treatment arms and 
consistent with the pooled YOSEMITE/RHINE trial popula-
tion (Table 1). In the Japan subgroup, mean age at baseline 
ranged from 63.0–65.8 years across treatment arms (versus 
62.1–62.3 years in the pooled YOSEMITE/RHINE cohort), 
43–47% of participants were women (versus 37–42%), 
and mean BCVA was 59.3–60.1 ETDRS letters (versus 
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Table 1  Baseline patient characteristics in the pooled YOSEMITE/RHINE cohort and the YOSEMITE Japan subgroup

YOSEMITE/RHINE pooled (N = 1891) YOSEMITE Japan subgroup (N = 60)

Faricimab 
Q8W (n = 
632)

Faricimab PTI (n = 
632)

Aflibercept 
Q8W (n = 
627)

Faricimab Q8W (n 
= 21)

Faricimab PTI (n = 
19)

Aflibercept 
Q8W (n = 
20)

Patient demographics
 Age (years), mean 

(SD)a
62.1 (9.8) 62.2 (10.1) 62.3 (9.8) 63.9 (10.3) 63.0 (10.7) 65.8 (9.4)

 Female sex, n (%) 251 (39.7%) 236 (37.3%) 263 (41.9%) 9 (42.9%) 9 (47.4%) 9 (45.0%)
 Geographic region, n (%)
  US and Canada 277 (43.8%) 279 (44.1%) 277 (44.2%) 0 0 0
   Asiab 50 (7.9%) 48 (7.6%) 46 (7.3%) 21 (100%) 19 (100%) 20 (100%)
  Rest of the  worldc 305 (48.3%) 305 (48.3%) 304 (48.5%) 0 0 0

 Race, n (%)d

  White 491 (77.7%) 489 (77.4%) 506 (80.7%) 0 0 0
  Asian 65 (10.3%) 62 (9.8%) 59 (9.4%) 21 (100%) 19 (100%) 20 (100%)
  Black or African 

American
40 (6.3%) 48 (7.6%) 36 (5.7%) 0 0 0

  American Indian or 
Alaska Native

6 (0.9%) 5 (0.8%) 8 (1.3%) 0 0 0

  Native Hawaiian 
or other Pacific 
Islander

4 (0.6%) 0 3 (0.5%) 0 0 0

  Hispanic or Latinx, 
n (%)

93 (14.7%) 118 (18.7%) 104 (16.6%) 0 0 0

Nonocular characteristics
 BMI (kg/m2), mean 

(SD)
30.7 (6.5) 30.4 (6.3) 30.6 (6.4) 24.5 (3.6) 26.2 (5.0) 25.2 (3.5)

 HbA1c (%), mean 
(SD)

7.6 (1.1) 7.7 (1.2) 7.6 (1.2) 7.2 (0.6) 7.4 (0.8) 7.4 (0.9)

 Type 2 diabetes, n 
(%)

588 (93.0%) 599 (94.8%) 597 (95.2%) 21 (100%) 19 (100%) 20 (100%)

 Systolic blood pres-
sure (mmHg), mean 
(SD)

137.0 (15.7) 137.9 (15.8) 136.9 (16.1) 135.8 (14.1) 137.6 (16.6) 133.7 (14.0)

Ocular characteristics
 BCVA (ETDRS let-

ters), mean (SD)
61.9 (10.0) 62.2 (9.8) 62.1 (9.5) 59.3 (10.9) 60.1 (8.2) 59.6 (8.7)

 CST (μm), mean 
(SD)

479.2 (128.4) 478.5 (129.0) 480.9 (130.2) 507.6 (130.0) 478.1 (123.9) 496.9 (115.9)

 Macular ischemic 
nonperfusion, n (%)

253 (40.0%) 255 (40.3%) 254 (40.5%) 6 (28.6%) 4 (21.1%) 8 (40.0%)

 Macular leakage, 
n (%)

605 (95.7%) 610 (96.5%) 592 (94.4%) 21 (100%) 19 (100%) 19 (95.0%)

 Time since DME 
diagnosis (months), 
mean (SD)

16.3 (27.4) 19.1 (34.7) 18.9 (32.5) 27.9 (33.7) 25.9 (43.4) 28.2 (37.5)

 Anti-VEGF treatment 
naïve, n (%)

492 (77.8%) 500 (79.1%) 490 (78.1%) 14 (66.7%) 14 (73.7%) 15 (75.0%)

 Previously anti-
VEGF treated, n 
(%)

140 (22.2%) 132 (20.9%) 137 (21.9%) 7 (33.3%) 5 (26.3%) 5 (25.0%)

 Time since last anti-
VEGF treatment 
(months), mean 
(SD)

20.6 (20.5) 16.6 (18.3) 18.3 (15.3) 41.4 (41.7) 23.7 (19.1) 24.6 (17.5)



268 M. Shimura et al.

1 3

61.9–62.2 ETDRS letters). Baseline CST in the Japan sub-
group was numerically greater than in the pooled cohort 
for the faricimab Q8W (mean, 508 µm versus 479 µm) and 
aflibercept Q8W (497 µm vversus 481 µm) treatment arms 
but was similar for the faricimab PTI arms (478 µm versus 
479 µm). Compared with the pooled cohort, mean time since 
DME diagnosis was longer in the Japan subgroup (26–28 
versus 16–19 months across treatment arms), the propor-
tion of previously anti-VEGF–treated patients was higher 
(25–33% versus 21–22%), and mean time since last anti-
VEGF treatment in these patients was longer (24–41 versus 
17–21 months).

Vision outcomes

One-year vision outcomes in the YOSEMITE Japan sub-
group were generally consistent with global results (Fig. 1). 
In the pooled YOSEMITE/RHINE cohort, adjusted mean 
BCVA change from baseline at 1 year was +11.2 ETDRS 
letters (95% CI, +10.5 to +12.0) in the faricimab Q8W arm 

and +11.2 ETDRS letters (+10.4 to +11.9) in the faricimab 
PTI arm, which were comparable to +10.5 ETDRS letters 
(+9.8 to +11.3) in the aflibercept Q8W arm (mean differ-
ence versus aflibercept Q8W, +0.7 ETDRS letters [−0.4 
to +1.7] and +0.6 ETDRS letters [−0.4 to +1.7], respec-
tively). Despite smaller sample sizes and wider CIs in the 
YOSEMITE Japan subgroup, adjusted mean 1-year vision 
gains with faricimab Q8W (+11.1 ETDRS letters [95.04% 
CI, +7.6 to +14.6]) and faricimab PTI (+8.1 ETDRS letters 
[+4.4 to +11.7]) remained comparable to aflibercept Q8W 
(+6.9 ETDRS letters [+3.3 to +10.5]; mean difference, +4.2 
ETDRS letters [−0.8 to +9.2] and +1.2 ETDRS letters [−3.9 
to +6.3], respectively).

Durability outcomes

In the pooled YOSEMITE/RHINE cohort and the YOSEM-
ITE Japan subgroup, durable vision gains with faricimab 
were achieved with treat-and-extend–based PTI dosing up 
to Q16W. At week 52, 39% (7/18) of faricimab PTI–treated 

Table 1  (continued)

YOSEMITE/RHINE pooled (N = 1891) YOSEMITE Japan subgroup (N = 60)

Faricimab 
Q8W (n = 
632)

Faricimab PTI (n = 
632)

Aflibercept 
Q8W (n = 
627)

Faricimab Q8W (n 
= 21)

Faricimab PTI (n = 
19)

Aflibercept 
Q8W (n = 
20)

 Phakic, n (%) 476 (75.3%) 474 (75.0%) 468 (74.6%) 12 (57.1%) 14 (73.7%) 14 (70.0%)
 ETDRS-DRSS status, n (%)
 DR absent/ques-

tionable; mild to 
moderate NPDR 
(ETDRS-DRSS 
level 10/12, 14/20, 
35, 43)

357 (56.5%) 365 (57.8%) 362 (57.7%) 12 (57.1%) 11 (57.9%) 13 (65.0%)

 Moderately severe 
to severe NPDR 
(ETDRS-DRSS 
level 47, 53)

222 (35.1%) 198 (31.3%) 208 (33.2%) 9 (42.9%) 6 (31.6%) 5 (25.0%)

 PDR (ETDRS-DRSS 
level 61, 65, 71/75)

42 (6.6%) 58 (9.2%) 38 (6.1%) 0 2 (10.5%) 1 (5.0%)

 Cannot grade 
(ETDRS-DRSS 
level 90)

6 (0.9%) 10 (1.6%) 12 (1.9%) 0 0 1 (5.0%)

 Missing 5 (0.8%) 1 (0.2%) 7 (1.1%) 0 0 0

BCVA best-corrected visual acuity, BMI body mass index, CST central subfield thickness, DME diabetic macular edema, DR diabetic retinopa-
thy, DRSS Diabetic Retinopathy Severity Scale, ETDRS Early Treatment Diabetic Retinopathy Study, HbA1c glycated hemoglobin, NPDR non-
proliferative diabetic retinopathy, PDR proliferative diabetic retinopathy, PTI personalized treatment interval, Q8W every 8 weeks, SD standard 
deviation, VEGF vascular endothelial growth factor
a Age at randomization
b Asia includes China, Hong Kong, Japan, Singapore, South Korea, Taiwan, and Thailand
c Rest of the world includes Argentina, Australia, Austria, Belgium, Brazil, Bulgaria, Czech Republic, Denmark, France, Germany, Hungary, 
Israel, Italy, Mexico, the Netherlands, New Zealand, Peru, Poland, Portugal, Russia, Slovakia, South Africa, Spain, Switzerland, Turkey, 
Ukraine, and the United Kingdom
d Not all race categories are listed; therefore, the sum of proportions shown may not equal 100%
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patients in the Japan subgroup achieved Q16W dosing and 
72% (13/18) achieved Q12W dosing or longer compared 
with 52% and 72% of patients in the pooled YOSEMITE/
RHINE cohort, respectively (Fig.  2a). Moreover, 61% 
(11/18) of Japanese patients achieved Q12W or Q16W dos-
ing without an injection interval decrease below Q12W 
through week 52 (versus 66% in the pooled cohort).

PTI dosing patterns over time were similar between the 
YOSEMITE Japan subgroup and the pooled YOSEMITE/
RHINE cohort (Fig. 2b). In the Japan subgroup, 43% (3/7) of 
patients who achieved Q16W dosing at week 52 had already 
completed a full Q16W dosing cycle compared with 46% in 
the pooled cohort. Approximately 21% (4/19) of Japanese 
patients rapidly achieved Q16W dosing at week 32 (versus 
25% in the pooled cohort); of those, 75% (3/4) completed a 
full Q16W cycle and maintained Q16W dosing at week 52 
(versus 81%). Among those on Q4W dosing at week 52 (17% 
[3/18] in the Japan subgroup and 12% in the pooled cohort), 
33% (1/3) and 57% of patients, respectively, required Q4W 
dosing from baseline through week 52.

Anatomic outcomes

In the pooled YOSEMITE/RHINE cohort, mean reductions 
in CST and patients with absence of protocol-defined DME 
through week 56 were consistently greater with faricimab 
Q8W and PTI versus aflibercept Q8W. In the YOSEMITE 
Japan subgroup, change in CST and absence of DME tended 
to favor faricimab Q8W over aflibercept Q8W through week 
56, whereas results with faricimab PTI were comparable 
to aflibercept Q8W but achieved with up to Q16W dosing. 
Adjusted mean CST change from baseline at 1 year was 
−232.2 μm among Japanese patients in the faricimab Q8W 
arm (versus −200.9 μm in the pooled YOSEMITE/RHINE 
cohort), −170.1 μm in the faricimab PTI arm (versus −192.4 
μm), and −160.7 μm in the aflibercept Q8W arm (versus 
−170.2 μm) (Fig. 3a). In CMH-weighted estimates, 89–94% 
of faricimab Q8W–treated patients in the YOSEMITE 
Japan subgroup and 62–76% of those in the faricimab PTI 
arm achieved absence of DME at weeks 48–56 compared 
with 57–72% in the aflibercept Q8W arm. Corresponding 

Fig. 1  Adjusted mean change in best-corrected visual acuity (BCVA) 
a from baseline through week 56 and b at 1 year in the pooled 
YOSEMITE/RHINE cohort and the YOSEMITE Japan subgroup. 
Results are based on a mixed model for repeated measures analysis; 
treatment policy strategy and hypothetical strategy were applied to 
non–COVID-19–related and COVID-19–related intercurrent events, 

respectively. Error bars represent 95% confidence intervals (CIs) 
for the pooled YOSEMITE/RHINE cohort and 95.04% CIs for the 
YOSEMITE Japan subgroup. aAdjusted mean BCVA change from 
baseline at 1 year, averaged over weeks 48, 52, and 56. ETDRS Early 
Treatment Diabetic Retinopathy Study, PTI personalized treatment 
interval, Q8W every 8 weeks
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estimates in the pooled YOSEMITE/RHINE cohort were 
81–89%, 82–85%, and 68–74%, respectively (Fig. 3b).

Consistent with the pooled YOSEMITE/RHINE cohort, 
we observed a trend for more patients with absence of IRF 
among the faricimab versus aflibercept arms of the YOSEM-
ITE Japan subgroup (Fig. 4a). At weeks 48–56, absence 
of IRF was achieved by 31–40% and 24–36% of Japanese 
patients in the faricimab Q8W and PTI arms, respectively, 

compared with 17–28% of those in the aflibercept Q8W arm 
(pooled YOSEMITE/RHINE cohort, 41–46% and 33–42% 
versus 22–27%, respectively). Absence of SRF through week 
56 was high and comparable across treatment arms and trial 
populations; 58–76% of patients in the Japan subgroup and 
62–66% of those in the pooled cohort had absence of SRF 
at baseline, which increased to near 100% for all groups 
through week 56 (Fig. 4b).

Fig. 2  a Proportion of patients in the faricimab personalized treat-
ment interval (PTI) arm who achieved every-4-week (Q4W), 
every-8-week (Q8W), every-12-week (Q12W), or every-16-week 
(Q16W) dosing at week 52 and b dosing intervals in the faricimab 
PTI arms over 1 year in the pooled YOSEMITE/RHINE cohort and 
the YOSEMITE Japan subgroup. Analyses included patients in the 

faricimab PTI arms who had not discontinued the study at the week 
52 visit. In panel a, treatment interval at week 52 was defined as the 
treatment interval decision made at that visit. In panel b, treatment 
interval at a given visit is shown as the interval at the start of the visit. 
The week 52 decision (calculated/recorded at week 56) is shown in 
the last column. D day



271Efficacy, durability, and safety of faricimab with extended dosing up to every 16 weeks in Japanese…

1 3

The weighted proportion of patients in the pooled 
YOSEMITE/RHINE cohort who achieved ≥ 2-step ETDRS-
DRSS improvement at week 52 was comparable between the 
faricimab Q8W (45.1% [95% CI, 40.7–49.5%]), faricimab 
PTI (43.1% [38.8–47.4%]), and aflibercept Q8W (41.3% 
[37.1–45.6%]) treatment arms (Fig. 5). In the YOSEMITE 
Japan subgroup, patients with ≥ 2-step ETDRS-DRSS 
improvement at week 52 were consistent between faricimab 
treatment arms and numerically greater than the aflibercept 
Q8W arm. The weighted proportion of Japanese patients 
who achieved ≥ 2-step ETDRS-DRSS improvement at week 
52 was 47.3% (95.04% CI, 23.9–70.6%) in the faricimab 
Q8W arm and 54.9% (34.4–75.3%) in the faricimab PTI 

arm, compared with 25.2% (6.7–43.7%) in the aflibercept 
Q8W arm.

Safety outcomes

Consistent with the pooled YOSEMITE/RHINE cohort, 
faricimab was well tolerated in the YOSEMITE Japan sub-
group and displayed an acceptable safety profile comparable 
with aflibercept (Table 2). In the Japan subgroup and the 
pooled cohort, the incidence of ocular AEs through week 
56 was comparable between patients receiving faricimab 
Q8W (24% and 37%, respectively), faricimab PTI (32% 
and 36%), and aflibercept Q8W (40% and 34%), with most 

Fig. 3  a Adjusted mean change in central subfield thickness (CST) 
from baseline and b proportion of patients with absence of diabetic 
macular edema (DME) through week 56 in the pooled YOSEMITE/
RHINE cohort and the YOSEMITE Japan subgroup. In panel a, 
results are based on a mixed model for repeated measures analysis. 
In panel b, weighted proportions were estimated using the Cochran-
Mantel-Haenszel method; weighted proportions for the aflibercept 
every 8 weeks (Q8W) arms are presented for the faricimab Q8W 
versus aflibercept Q8W 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 non–COVID-19–related and COVID-19–

related intercurrent events, respectively. Error bars represent 95% 
confidence intervals (CIs) for the pooled YOSEMITE/RHINE cohort 
and 95.04% CIs for the YOSEMITE Japan subgroup; estimates < 
0% or > 100% were imputed as 0% or 100%, respectively. aAdjusted 
mean CST change from baseline at 1 year, averaged over weeks 48, 
52, and 56. bAbsence of DME was defined as CST < 325 μm on 
Spectralis spectral-domain optical coherence tomography (SD-OCT) 
or CST < 315 μm on Cirrus or Topcon SD-OCT, and measured as 
the average thickness between the internal limiting membrane and 
Bruch’s membrane in the central 1-mm diameter of the Early Treat-
ment Diabetic Retinopathy Study grid. PTI personalized treatment 
interval
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events being mild or moderate in severity. Serious ocular 
AEs in the Japan subgroup and the pooled cohort were low 
and comparable between the faricimab Q8W (0% and 2%, 
respectively), faricimab PTI (5% and 3%), and aflibercept 
Q8W (5% and 1%) treatment arms. Nonocular AEs were also 
comparable across treatment arms and similar between the 
Japan subgroup and the pooled cohort, and no Antiplatelet 
Trialists’ Collaboration events were reported in the Japan 
subgroup through week 56.

In the YOSEMITE Japan subgroup and the pooled 
YOSEMITE/RHINE cohort, intraocular inflammation AEs 
through week 56 were low across the faricimab Q8W (5% 
[1/21] and 1% [8/630], respectively), faricimab PTI (5% 
[1/19] and 1% [9/632]), and aflibercept Q8W (0% and 1% 
[4/625]) treatment arms. In this subgroup, 1 Japanese patient 
in the faricimab Q8W arm had moderate uveitis that led to 

study drug interruption and 1 patient in the faricimab PTI 
arm had mild keratic precipitates and severe uveitis that led 
to treatment withdrawal; both cases of uveitis were resolv-
ing at week 56. Noninflammatory retinal occlusive events 
through week 56 were low and comparable across treatment 
arms and trial populations, and no cases of retinal vasculitis 
or occlusive retinal vasculitis were reported.

Discussion

This subgroup analysis of YOSEMITE and RHINE was 
the first to evaluate the efficacy, durability, and safety of 
faricimab in the pooled trial population specifically among 
Japanese patients with DME. Consistent with the primary 
analysis in which YOSEMITE and RHINE were evaluated 

Fig. 4  Proportion of patients with a absence of intraretinal fluid 
(IRF) and b absence of subretinal fluid (SRF) through week 56 in the 
pooled YOSEMITE/RHINE cohort and the YOSEMITE Japan sub-
group. IRF and SRF were measured in the central 1-mm diameter of 
the Early Treatment Diabetic Retinopathy Study grid. Weighted pro-
portions were estimated using the Cochran-Mantel-Haenszel method; 
weighted proportions for the aflibercept every 8 weeks (Q8W) arms 
are presented for the faricimab Q8W versus aflibercept Q8W com-
parison. 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 non–COVID-19–related and COVID-19–related intercurrent 
events, respectively. Error bars represent 95% confidence intervals 
(CIs) for the pooled YOSEMITE/RHINE cohort and 95.04% CIs for 
the YOSEMITE Japan subgroup; estimates < 0% or > 100% were 
imputed as 0% or 100%, respectively. PTI personalized treatment 
interval
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separately [10], 1-year results from the YOSEMITE Japan 
subgroup and the pooled YOSEMITE/RHINE cohort sug-
gest that faricimab Q8W or PTI may offer comparable vision 
gains to aflibercept Q8W, improved anatomic outcomes, and 
extended dosing up to Q16W. Together, these data support 
the hypothesis that dual Ang-2/VEGF-A pathway inhibition 
with faricimab may promote vascular stability and durable 
efficacy beyond current intravitreal anti-VEGF therapies for 
patients with DME.

Despite the small sample size of the YOSEMITE Japan 
subgroup, we observed similar 1-year vision gains and 
trends for improved anatomic outcomes (particularly change 
in CST, absence of DME, absence of IRF, and ≥ 2-step 
ETDRS-DRSS improvement) among Japanese patients 
receiving faricimab Q8W compared with aflibercept Q8W. 
In the faricimab PTI arm, trends for improved anatomic 
outcomes versus aflibercept Q8W were less pronounced for 
some endpoints (eg, change in CST and absence of DME) 
but were achieved by almost 40% of Japanese patients on 
Q16W dosing at week 52 and > 70% on Q12W dosing or 
longer. This level of treatment durability is beyond that 
reported in the phase 3b RETAIN study of treat-and-extend 
versus as-needed ranibizumab 0.5 mg for DME, which found 
that the median injection interval after reaching BCVA 
stability was 2.1–2.5 months across treat-and-extend and 
as-needed treatment arms [17]. The binding affinity of 
faricimab to VEGF-A is comparable to ranibizumab [8], 
and although the injected molar dose of faricimab 6.0 mg 
is approximately 4 times greater than ranibizumab 0.5 mg 
[9], previous DME studies have shown no significant dura-
bility advantages with higher doses of anti-VEGF [18, 19]. 
Therefore, extended dosing up to Q16W in the faricimab PTI 
arm of YOSEMITE/RHINE suggests that additional Ang-2 

pathway inhibition with faricimab may confer durability 
benefits over VEGF inhibition alone.

Although 1-year outcomes were generally comparable 
between the YOSEMITE Japan subgroup and the global 
trial cohort, we observed numerical differences in some 
endpoints, including BCVA and CST changes over time 
and the proportion of patients with ≥ 2-step ETDRS-DRSS 
improvement at week 52. Variation between groups may 
be due to differences in baseline patient characteristics (eg, 
time since DME diagnosis and proportion of previously 
anti-VEGF–treated patients); however, it is more likely 
that observed differences are due to the small sample size 
of the YOSEMITE Japan subgroup. In addition to year 2 
YOSEMITE/RHINE data, the RHONE-X open-label long-
term extension study (NCT04432831) and future real-world 
studies will continue to assess whether the efficacy, dura-
bility, and safety of faricimab in Japanese patients remain 
consistent with the wider DME population.

Previous studies in neovascular age-related macular 
degeneration report that Japanese patients are at increased 
risk of intraocular inflammation AEs following anti-VEGF 
therapy [14, 15]. In our subgroup analysis, faricimab was 
well tolerated among Japanese patients with DME, and its 
acceptable safety profile was consistent with global results. 
The incidence of intraocular inflammation events in the 
Japan subgroup was low and comparable across treatment 
arms, and no cases of retinal vasculitis or occlusive retinal 
vasculitis were reported.

As stated previously, 1 limitation of our study is the 
small sample size of the YOSEMITE Japan subgroup, and 
data from this group should be interpreted with appropriate 
caution. The PTI dosing regimen in YOSEMITE/RHINE 
was designed to evaluate the durability of faricimab using 

Fig. 5  Proportion of patients with at ≥ 2-step Early Treatment Dia-
betic Retinopathy Study (ETDRS)–Diabetic Retinopathy Severity 
Scale (DRSS) improvement from baseline at week 52 in the pooled 
YOSEMITE/RHINE cohort and the YOSEMITE Japan subgroup. 
Analyses included patients with evaluable color fundus photographs 
at baseline and week 52. Weighted proportions were estimated using 
the Cochran-Mantel-Haenszel method; weighted proportions for the 

aflibercept every 8 weeks (Q8W) arms are presented for the faricimab 
Q8W versus aflibercept Q8W comparison. Treatment policy strategy 
and hypothetical strategy were applied to non–COVID-19–related 
and COVID-19–related intercurrent events, respectively. Error bars 
represent 95% confidence intervals (CIs) for the pooled YOSEMITE/
RHINE cohort and 95.04% CIs for the YOSEMITE Japan subgroup. 
PTI personalized treatment interval
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Table 2  Summary of key AEs through week 56 in the pooled YOSEMITE/RHINE cohort and the YOSEMITE Japan subgroup

AE adverse event, APTC Antiplatelet Trialists’ Collaboration, BCVA best-corrected visual acuity, ETDRS Early Treatment Diabetic Retinopathy 
Study, IOI intraocular inflammation, PTI personalized treatment interval, Q4W every 4 weeks, Q8W every 8 weeks, SAE serious adverse event, 
VEGF vascular endothelial growth factor
Safety analyses included all patients who received ≥ 1 dose of active study treatment (faricimab or aflibercept), grouped by the actual treatment 
received. Includes AEs with onset up to day 405 (last day of week 56 analysis visit window); percentages are based on n values in the column 
headings. Multiple occurrences of the same AE in 1 individual are counted only once, except for the “Total number of events” rows, in which 
multiple occurrences of the same AE are counted separately.
a Total number of AEs and SAEs includes nonocular events and ocular events in the study or fellow eye
b Ocular AEs in the study eye only are presented
c Ocular AEs of special interest were defined as events associated with severe IOI, events requiring surgical or medical intervention to prevent 
permanent loss of sight, or events associated with BCVA loss of ≥ 30 ETDRS letters for > 1 hour
d Includes serious and nonserious IOI events; excludes endophthalmitis events. Most IOI events occurred after the initial Q4W dosing phase for 
each treatment arm, and approximately 4–6 weeks after the most recent dose of faricimab or aflibercept
e APTC events were externally adjudicated; all other events were investigator reported

YOSEMITE/RHINE pooled (N = 1887) YOSEMITE Japan subgroup (N = 60)

Faricimab Q8W 
(n = 630)

Faricimab PTI 
(n = 632)

Aflibercept 
Q8W (n = 625)

Faricimab 
Q8W (n = 21)

Faricimab PTI 
(n = 19)

Aflibercept 
Q8W (n = 20)

Summary of AEs, n (%)
 Total number of  AEsa 2169 1891 1852 55 47 47
 Total number of  SAEsa 272 193 191 3 5 4
 Patients with ≥ 1 ocular  AEb 235 (37.3%) 225 (35.6%) 215 (34.4%) 5 (23.8%) 6 (31.6%) 8 (40.0%)
 Patients with ≥ 1 ocular  SAEb 15 (2.4%) 19 (3.0%) 8 (1.3%) 0 1 (5.3%) 1 (5.0%)
 Patients with ≥ 1 nonocular AE 393 (62.4%) 385 (60.9%) 390 (62.4%) 13 (61.9%) 11 (57.9%) 14 (70.0%)
 Patients with ≥ 1 nonocular SAE 127 (20.2%) 103 (16.3%) 102 (16.3%) 2 (9.5%) 3 (15.8%) 1 (5.0%)
 Patients with ≥ 1 treatment-related ocular  AEb 19 (3.0%) 16 (2.5%) 19 (3.0%) 3 (14.3%) 1 (5.3%) 0
 Patients with ≥ 1 treatment-related ocular  SAEb 0 5 (0.8%) 0 0 1 (5.3%) 0
 Patients with ≥ 1 ocular AE of special  interestb,c 15 (2.4%) 17 (2.7%) 6 (1.0%) 0 1 (5.3%) 0

IOI events, n (%)b,d

Patients with ≥ 1 IOI event 8 (1.3%) 9 (1.4%) 4 (0.6%) 1 (4.8%) 1 (5.3%) 0
Anterior chamber inflammation 0 1 (0.2%) 0 0 0 0
Chorioretinitis 0 1 (0.2%) 0 0 0 0
Iridocyclitis 2 (0.3%) 2 (0.3%) 0 0 0 0
Iritis 2 (0.3%) 3 (0.5%) 2 (0.3%) 0 0 0
Keratic precipitates 0 1 (0.2%) 0 0 1 (5.3%) 0
Keratouveitis 0 1 (0.2%) 0 0 0 0
Uveitis 2 (0.3%) 4 (0.6%) 0 1 (4.8%) 1 (5.3%) 0
Vitritis 3 (0.5%) 1 (0.2%) 2 (0.3%) 0 0 0
Ocular SAEs associated with intravitreal anti-VEGF therapy, n (%)b

 Endophthalmitis 2 (0.3%) 2 (0.3%) 1 (0.2%) 0 0 0
 Intraocular pressure increased 0 1 (0.2%) 0 0 0 0
 Retinal tear 0 2 (0.3%) 0 0 0 0
 Rhegmatogenous retinal detachment 1 (0.2%) 0 0 0 0 0
 Traumatic cataract 0 0 0 0 0 0

Retinal vasculitis or occlusive events, n (%)b

 Retinal vasculitis 0 0 0 0 0 0
 Retinal vein occlusion 1 (0.2%) 2 (0.3%) 0 0 1 (5.3%) 0
 Retinal artery occlusion 0 0 1 (0.2%) 0 0 0
 Retinal artery embolism 0 0 1 (0.2%) 0 0 0

APTC events, n (%)e

 Patients with ≥ 1 APTC event 13 (2.1%) 12 (1.9%) 14 (2.2%) 0 0 0
  Nonfatal myocardial infarction 4 (0.6%) 2 (0.3%) 6 (1.0%) 0 0 0
  Nonfatal stroke 4 (0.6%) 4 (0.6%) 4 (0.6%) 0 0 0
  Death 5 (0.8%) 6 (0.9%) 4 (0.6%) 0 0 0
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treat-and-extend–based methods common in clinical prac-
tice [16]; however, real-world studies are needed to explore 
whether faricimab may reduce treatment burdens and opti-
mize outcomes in Japan, where more flexible dosing regi-
mens are tolerated [1, 20, 21]. As previously described [10], 
YOSEMITE and RHINE were not designed to compare the 
durability of faricimab with aflibercept, which was admin-
istered according to a fixed Q8W regimen consistent with 
its globally aligned label [22]. The present study describes 
relatively short-term results from a small subgroup of Japa-
nese patients with DME; therefore, longer-term data from 
YOSEMITE/RHINE, RHONE-X, and future real-world 
studies will be important to monitor the ongoing efficacy, 
durability, and safety of faricimab in this population.

In conclusion, our subgroup analysis of the phase 3 
YOSEMITE/RHINE trials showed that faricimab offered 
durable vision gains and improved anatomic and disease-
specific outcomes among Japanese patients with DME, all of 
which were achievable with adjustable dosing up to Q16W. 
These results were consistent with findings from the global 
trial cohort and demonstrate the potential for faricimab, via 
its novel mechanism of dual Ang-2/VEGF-A inhibition, to 
address a significant unmet need for durable therapies that 
improve real-world outcomes for patients with DME.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10384- 023- 00979-8.
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