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Landmark trials have demonstrated visual and anatomic benefits in the treatment of diabetic macular edema (DME) 
with vascular endothelial growth factor (VEGF) inhibition, however, real-world studies show that treatment 
outcomes in clinical practice are frequently suboptimal compared to clinical trial protocols and labeled dosing 
schedules. The success of pro re nata treatment remains reliant on frequent monitoring, and treat-and-extend 
protocols often lead to a higher number of injections versus pro re nata regimens. Adherence to injections every 
4–8 weeks and frequent monitoring visits are burdensome for patients, their caregivers, and eye care providers, and 
are major barriers to achieving optimal outcomes with current anti-VEGF therapies. Alternatively, novel targets 
beyond the VEGF pathway might address the multifactorial cause of DME, improve efficacy and durability, enhance 
personalized therapy, reduce treatment burden, and optimize outcomes in clinical practice. 

YOSEMITE and RHINE were two, phase 3 studies investigating faricimab, a novel angiopoietin (Ang)-2 and VEGF 
factor-A bispecific antibody, with the goals of reducing treatment burden and optimizing outcomes in DME. The 
Ang-Tie signalling pathway is a key regulator of vascular stability, and Ang-2 upregulation has been implicated in 
the pathogenesis of DME. In preclinical studies, dual Ang-2 and VEGF-A inhibition demonstrated the potential for 
increased vascular stability, with greater reductions in vascular leakage, neovascularization, and inflammation versus 
VEGF-A inhibition alone. Study treatments randomized faricimab 6 mg either every 8 weeks or following a 
personalized treatment interval (PTI)  and aflibercept 2 mg every 8 weeks. The PTI algorithm, with adjustable dosing 
up to every 16 weeks, was designed to test the durability of faricimab using methods similar to those common in 
clinical practice.

Ang-Tie = angiopoietin-tyrosine kinase with immunoglobulin-like and epidermal growth factor homology domains

Conclusions

Study Limitations

Of participants dosed per the PTI protocol, more than 50% achieved dosing every 16 
weeks at week 52, and more than 70% achieved dosing every 12 weeks or longer. This 
data from the PTI groups highlight the potential to reduce treatment burden and close 
the patient outcome gap between clinical trials and current clinical practice. Although 
1-year outcomes should be interpreted with appropriate caution, long-term data from
YOSEMITE and RHINE and the RHONE-X open-label extension study (NCT04432831)
will be available to elucidate the ongoing efficacy, durability, and safety of faricimab in
patients with DME.

Adults with vision loss due to center-involving DME were randomized, 
double-masked, and assigned to non-inferiority trials across 353 sites worldwide. 

Adjusted mean = 97.52%. This extended durability of treatment effect has not previously been reported in a phase 3 
diabetic macular edema trial. Sensitivity and supplemental analyses showed that these results were consistent across 
various methods for handling missing data and intercurrent events. 1-year vision gains among anti-VEGF 
treatment-naive patients were consistent with the ITT population, and no faricimab group demonstrated superiority 
versus aflibercept.

a  Mean difference vs aflibercept every 8 weeks −0.2 ETDRS letters [−2.0 to 1.6] in the faricimab every-8-week group and 0.7 
ETDRS letters [−1.1 to 2.5] in the faricimab PTI group. 

b  Mean difference vs aflibercept every 8 weeks 1.5 ETDRS letters [−0.1 to 3.2] in the faricimab every-8-week group and 0.5 
ETDRS letters [−1.1 to 2.1] in the faricimab PTI group.

Serious ocular events were also comparable between patients receiving faricimab every 8 weeks faricimab PTI 
and aflibercept every 8 weeks and numerical differences across treatment groups do not appear to be clinically 
meaningful. Non-ocular and APTC events were generally similar between trials and treatment groups. Rates of 
IOI events were low across both trials; incidence of IOI was numerically greater among patients receiving 
faricimab every 8 weeks and faricimab PTI versus aflibercept every 8 weeks.

YOSEMITE and RHINE were not designed to assess the head-to-head 
durability of faricimab versus aflibercept.

Baseline CST (continuous), baseline BCVA (<64 vs ≥64 ETDRS letters), previous intravitreal anti-VEGF therapy (yes vs 
no), and region (USA and Canada, Asia, and rest of the world). Missing data were implicitly imputed by the MMRM. 
Error bars represent 95.04% CI.
MMRM = mixed model for repeated meausres; CI = confidence interval. 

*Absence of DME was defined as CST less than 325 μm, measured as the average thickness between the internal 
limiting membrane and Bruch’s membrane in the central 1-mm diameter of the ETDRS grid.

These reductions were greater than in the aflibercept every-8-week group. Similarly in RHINE, adjusted mean CST 
change at the primary endpoint visits was greater with faricimab.

†Intraretinal fluid was measured in the central 1-mm diameter of the ETDRS grid.
Weeks 48, 52, and 56 were defined as the primary endpoint visits.

APTC = Anti-Platelet Trialists' Collaboration; SAE = serious adverse event.

Analyses included patients in the faricimab PTI groups who had not discontinued the study at the week 52 visit. 
Treatment interval at week 52 was defined as the treatment interval decision made at that visit. The data highlights 
the potential for faricimab, with individualized dosing up to every 16 weeks, to reduce treatment burden while 
maintaining efficacy, and to close the patient outcome gap between clinical trials and current clinical practice. 

Faricimab demonstrated strong durability in YOSEMITE and RHINE, with more 
than 70% of patients in the PTI groups achieving every-12-week dosing or 
longer at 1 year. 

Reductions in central subfield thickness (CST) over 1 year consistently favored 
faricimab over aflibercept.

A consistently higher proportion of faricimab-treated patients achieved absence 
of protocol-defined DME and intraretinal fluid up to week 56 versus aflibercept. 

YOSEMITE and RHINE met their primary efficacy endpoint, each demonstrating 
non-inferior 1-year vision gains, and improved anatomical outcomes with faricimab 
every 8 weeks or PTI versus aflibercept every 8 weeks in the ITT population.

Adjusted mean change in BCVA from baseline over 1 year in YOSEMITE and RHINE, and 
difference in adjusted mean BCVA change at the primary endpoint visits
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To maintain masking, all patients attended study visits every 4 weeks and received sham injections at non-active 
dosing visits. 

The primary endpoint was mean change in best-corrected visual acuity at 1 year, averaged over weeks 48, 52, and 56. 
Efficacy analyses included the intention-to-treat population (non-inferiority margin 4 ETDRS letters). 
*Primary efficacy outcome: change in BCVA from baseline at 1 year, averaged over weeks 48, 52, and 56 (primary
endpoint visits). Patients were allocated using a permuted-block randomization scheme, stratified by baseline BCVA (<64
vs ≥64 ETDRS letters).
BVCA = best-corrected visual acuity; R=randomization; CST = central subfield thickness; ETDRS = Early Treatment of
Diabetic Retinopathy Study.

• Diabetes (Type 1 or 2) were eligible.

• Macular thickening secondary to DME involving
the center of the fovea with CST ≥325 μm as
measured on spectral domain optical coherence
tomography (SD-OCT).

• BCVA of 25–73 ETDRS letters inclusive
(20/40–20/320 approximate Snellen equivalent),
using the ETDRS protocol at the initial testing
distance of 4 m on day 1.

• Anti-VEGF treatment naive or previously treated
(provided that the last treatment was 3 months or
more before the day 1 study visit).

• Previously treated study eyes were limited to 25%
of the total enrollment, given the heterogeneity
of this population and the potential for limited
BCVA improvement in chronic DME.

Inclusion criteria:

• Stroke (cerebral vascular accident) or myocardial
infarction <6 months before day 1.

• Periocular (subtenon) corticosteroid treatment
<6 months before day 1.

• Intraocular implants, including Ozurdex®,
<6 months before day 1.

• Macular (focal, grid, or micropulse) laser
<3 months before day 1.

• Treatment with panretinal photocoagulation
<3 months before day 1.

• Intravitreal anti-VEGF treatment <3 months
before day 1.

• Neurological comorbidities potentially
confounding visual function.

• High-risk PDR in the study eye, using any of the
following established criteria for high-risk PDR:

• Any vitreous or pre-retinal haemorrhage
• Neovascularization elsewhere ≥1/2 disc area

within an area equivalent to the mydriatic
ETDRS 7 fields on clinical examination or
on CFPs

• Neovascularisation at disc ≥1/3 disc area on
clinical examination

Exclusion criteria:

Faricimab 
The faricimab every-8-week groups received intravitreal faricimab 6.0 mg every 4 weeks up to week 20 (six injections),  
then fixed dosing every 8 weeks up to week 96.

Faricimab PTI
Patients in the PTI groups received faricimab 6.0 mg every 4 weeks until they first reached a CST of less than 325 μm 
at or after week 12. Once achieved, treatment intervals were extended to every 8 weeks, 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. The PTI algorithm was designed to imitate treatment 
patterns in clinical practice; therefore, CST and BCVA assessments at sham injection visits were not used to 
determine dosing intervals for the PTI groups.

Aflibercept
The aflibercept every-8-week groups received intravitreal aflibercept 2.0 mg every 4 weeks up to week 16 
(five injections), then fixed dosing every 8 weeks up to week 96.
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Non-inferiority margin

+10.9
(9.6 to 12.2)

+11.6
(10.3 to 12.9)+10.7

(9.4 to 12.0)

Adjusted Mean BCVA Change from Baseline at the Primary Endpoint Visits

Adjusted Mean Change in CST from Baseline Over 1 Year 

Proportion of patients with absence of DME of YOSEMITE and RHINE
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Proportion of patients with absence of intraretinal fluid in YOSEMITE and RHINE
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Proportion of patients who achieved at least two-step ETDRS-DRSS improvement at week 52
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Rates of intraocular inflammation were low (1.3% for faricimab-treated patients 
and 0.6% for aflibercept-treated patients); most of these events were mild or 
moderate in severity, and the majority had resolved or were resolving at week 56. 

Patients with ≥1 ocular SAE  

Summary of adverse events (AE)

Intraocular inflammation (IOI) events

APTC events

Patients with ≥1 
non-ocular SAE 

Patients with ≥1 
treatment-related ocular SAE 

Patients with ≥1 ocular 
of special interest AE

Patients with ≥1 IOI event

Patients with ≥1 
APTC event

YOSEMITE (N=937) RHINE (N=950)

2% 3% 1%

2% 3% <1%

3% 3% 3%

2% 2% 1%

0% 1% 0%
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20% 16%

3% 3% 2%
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Aflibercept every 8 weeks (n=312)

Faricimab every 8 weeks (n=317) 

Faricimab PTI (n=319)

Aflibercept every 8 weeks (n=314)

Patients who rapidly 
achieved dosing every 16 
weeks by week 32a

a The first time point that patients could be extended to every-16-week dosing. Most of these patients subsequently 
completed a full 16-week dosing cycle and remained on every-16-week dosing at week 52 (YOSEMITE n=61 [85%], RHINE 
n=61 [77%]).  
b Of these patients, 19 (61%) in YOSEMITE and 22 (54%) in RHINE never had their dosing interval extended beyond every 4 
weeks during year 1.

24% 26%

At the week 52 visit, 
patients who received 
dosing every 4 weeks b

11% 13%

Patients reached 
every-12-week or 
every-16-week dosing at week 
52 without an interval 
reduction below every 12 
weeks during year 1

68%
64%

Among the patients on 
every-16-week dosing at 
week 52, portion that had 
already successfully 
completed a full 16-week 
dosing cycle.

46% 45%

YOSEMITE RHINE

Two cases of severe uveitis were reported in the faricimab PTI group and led to treatment 
withdrawal: one patient with uveitis and keratic precipitates associated with BCVA loss of 
30 ETDRS or more letters, and one patient with uveitis and chorioretinitis associated with 
BCVA loss of 15 ETDRS or more letters. All IOI events except two in YOSEMITE 
(iridocyclitis in the faricimab every-8-week group; keratic precipitates in the faricimab PTI 
group described above) had resolved or were resolving at week 56. 

One case of severe vitritis was reported in the faricimab every-8-week group and led to 
treatment withdrawal; this event was not associated with BCVA loss and had resolved by 
week 56. 

PTI algorithm in YOSEMITE/RHINE
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Reference CST was defined as the CST value when the initial CST threshold criteria were met (CST <325μm at or after 
the week 12 study visit). The reference CST was adjusted if CST decreased by >10% from the previous reference CST 
for two consecutive study drug dosing visits and the values obtained were within 30μm. 
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