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ABSTRACT

Introduction: The aims of this work were
to evaluate the real-world efficacy and safety
of a loading dose of intravitreal faricimab in
eyes with active neovascular age-related macu-
lar degeneration (n-AMD) or diabetic macular
edema (DME) and to analyze the treatment out-
come in relation to specific biomarkers.

Methods: Patients with active n-AMD or DME,
treated with four monthly intravitreal injections
of faricimab, were enrolled in this retrospective,
uncontrolled study. Best-corrected visual acuity
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(BCVA), central subfield thickness (CST), pres-
ence of retinal fluid (RF) on optical coherence
tomography (OCT), and adverse events were
assessed at baseline and at weeks 4, 8, 12, and
16. Predefined biomarkers were evaluated at
baseline (BL) and at last visit.

Results: Sixteen eyes of 15 patients with
n-AMD (n-AMD group) and 15 eyes of 12
patients with DME (DME group) were included.
Mean (+standard deviation) logarithm of mini-
mum angle of resolution (logMAR) BL BCVA
changed from 0.68 (£0.43) to 0.53 (£0.36;
P=0.13) and from 0.51 (£0.34) to 0.32 (£0.24;
P: 0.048) at week 16 in n-AMD and DME group,
respectively. A statistically significant mean CST
reduction was reported in both groups at last
visit (n-AMD: - 166.5 um; P=0.0009/DME: -
110.8 pym; P=0.0086). Seventy-five and 33% of
eyes with n-AMD and DME respectively achieved
complete RF resolution at last visit. Subfoveal
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inner and outer retinal damage correlated with a
lower final BCVA in n-AMD group. The presence
of large (>100 pm) juxtafoveal microaneurysms
(MAs) was significantly correlated with a higher
chance of residual fluid in eyes with DME.
Conclusions: Both n-AMD and DME groups
achieved satisfactory anatomical results after
a loading-dose of intravitreal faricimab. BCVA
improvement might be hampered by pre-exist-
ing retinal damage in eyes with n-AMD. Large,
juxtafoveal MAs might represent a hallmark of
a slower anatomical response to the treatment
in eyes with DME.

Keywords: Faricimab; Dual inhibition; Anti-
vascular endothelial growth factor (anti-VEGF);
Neovascular age-related macular degeneration
(n-AMD); Diabetic macular edema (DME);
Biomarkers; Loading phase

Key Summary Points

Why carry out this study?

One of the major limitations of anti-vascular
endothelial growth factor (anti-VEGF) drugs
is their relatively short-lasting activity, which
translates into the need for frequent retreat-
ments over the long period.

Faricimab, by neutralizing both vascular
endothelial growth factor (VEGF) and angi-
opoietin 2 (ang-2), can offer a longer durabil-
ity of action, with injection-free interval up
to 16 weeks.

The present study was planned to assess
the early response to the treatment with
faricimab in patients with neovascular age-
related macular degeneration (n-AMD) and
diabetic macular edema (DME) and to the
investigate the potential role of predefined
biomarkers as predictors of early response.

What was learned from the study?

Study results indicated that patients with
n-AMD and DME can achieve satisfactory
anatomical results together with visual acuity
improvement or stabilization after a loading
dose of faricimab. Complete retinal fluid res-
olution was reported in a fairly large number
of eyes in both groups, as early as after the
first two injections. The analysis of biomark-
ers disclosed that specific spectral domain
optical coherence tomography (SD-OCT)
features might serve as predictors of response
in both study populations.

The use of specific functional and struc-

tural biomarkers might help to predict the
response to faricimab at a very early stage

of the treatment. Further investigation is
needed to define if these biomarkers can play
a role at a later phase of the therapy.

INTRODUCTION

Vascular endothelial growth factor (VEGF) inhi-
bition represents the first-line treatment for ret-
inal vascular disorders, including neovascular
age-related macular degeneration (n-AMD), dia-
betic macular edema (DME), myopic choroidal
neovascularization (CNV), and macular edema
secondary to retinal vein occlusion (RVO).

Despite its well-established efficacy, anti-VEGF
therapy does not come without limitations,
though. The relatively short-term activity of
anti-VEGF compounds translates into the need
of frequent retreatments over a long period of
time, imposing a significant burden on patients
and the health-care system [1, 2]. Furthermore,
treatment response is highly variable across dif-
ferent studies, with a rate of suboptimal response
ranging between 30 and 50% [3, 4].

Many strategies have been proposed to opti-
mize anti-VEGF treatment, without losing any of
the benefits, including new treatment regimens,
the use of biomarkers to guide the therapy, and
the introduction of new drugs [5-9].

Intravitreal faricimab has emerged as a
promising treatment for retinal diseases such
as n-AMD and DME. Faricimab is a bispecific
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antibody that simultaneously binds and neutral-
izes both angiopoietin 2 (Ang-2) and VEGF-A,
making it a unique therapeutic option [10].

Dual pathway inhibition might promote vas-
cular stability and reduce neovascularization,
hyperpermeability, and concurrent inflamma-
tion resulting in fibrosis and cell death lead-
ing to atrophy. This can translate into effects
beyond anti-VEGF treatment alone, including
improved durability compared with therapies
targeting the VEGF pathway only [11].

Data from pivotal clinical trials have demon-
strated sustained long-term efficacy and safety
of intravitreal faricimab in patients with DME
and n-AMD, with the possibility to extend the
interval between two consecutive injections up
to 16 weeks in almost 50% of the eyes [11, 12].

Preliminary data from real-world studies
have also supported the efficacy of faricimab,
with reports of improved retinal fluid control
and vision stabilization in eyes with n-AMD and
DME [13, 14].

Since the Italian Medicines Agency has
approved the reimbursement of faricimab for the
treatment of n-AMD and DME only in October
2023, clinical data on the efficacy of this drug
in an Italian cohort of patients are still lacking.

Additionally, since the initial response to the
loading phase has been advocated as a possible
predictor of long-term outcome of anti-VEGF
therapy, to define how do faricimab treated
patients behave in the very early phase of their
treatment, in a real-world setting, is paramount
[15].

The aim of the present study was to inves-
tigate the efficacy and safety of a loading dose
of intravitreal faricimab in patients with active
n-AMD and DME, both naive and previously
treated, and to correlate the anatomical and
functional treatment response with structural
and non-structural biomarkers.

METHODS

This retrospective, uncontrolled study col-
lected data from the Department of Ophthal-
mology, University of Foggia, between June
2023 and October 2023. The study followed

the principles outlined in the Declaration of
Helsinki. Informed consent for use of faricimab
was obtained from all patients before treatment
initiation. By signing it, patients also authoz-
ized their anonymized data could eventually
be used for scientific purposes in the future.
Patients were treated with approved diagnostic
and therapeutic procedures according to gener-
ally accepted standards of care. A formal notifi-
cation of the study protocol was sent to our local
Ethics Committee (Policlinico Riuniti — Univer-
sity of Foggia). Ethical approval was waived for
this study.

Patients with a diagnosis of active neovascu-
lar age-related macular degeneration (n-AMD)
or diabetic macular edema (DME), who received
four injections of faricimab every 4 weeks (Q4)
as a loading dose, were included. Both naive
and previously treated eyes could be enrolled.
Inclusion criteria for patients affected by n-AMD
were: age of 50 years or older; subfoveal CNV or
juxtafoveal or extrafoveal CNV, with subfoveal
component related to CNV activity, confirmed
on fluorescein angiography; signs of exudation
confirmed on spectral domain optical coherence
tomography (SD-OCT); any type of CNV related
to AMD: type 1 CNV (occult), type 2 CNV (clas-
sic), type 3 CNV (retinal angiomatous prolif-
eration—RAP) and polypoidal choroidal vascu-
lopathy (PCV). Concerning patients with DME,
inclusion criteria were: age of 18 years or older,
diagnosis of type 1 or 2 diabetes with good gly-
cometabolic control, confirmed by glycated
hemoglobin (HbAlc) level of 48 mmol/mol
(6.5%) or below; macular edema involving the
fovea center secondary to diabetic retinopathy
(DR); central subfield thickness of 325 pym or
more (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 [ETDRS] grid);
a gradable DR (non-proliferative or proliferative)
on color fundus photo.

Exclusion criteria were: CNV secondary to
retinal diseases other than AMD, macular edema
secondary to RVO, history of intraocular inflam-
mation and/or uveitis, history of major ocular
surgery and of intravitreal steroid injections in
the previous 6 months, history of intravitreal
anti-VEGF injection received less than 1 month
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before enrollment. Patients with media opacity,
enough to prevent proper fundus visualization,
were excluded as well.

To be enrolled, patients needed to have under-
gone a complete ophthalmologic evaluation
including: best-corrected distance visual acuity
(BCVA) measurement with ETDRS chart, ante-
rior segment and fundus slit-lamp bio-micros-
copy with a non-contact fundus lens, intraocu-
lar pression (IOP) measurement with Goldman
applanation tonometer, ultra-widefield color
fundus photography (Optos 200Tx, Optos, Dun-
fermline, UK), fundus autofluorescence (FAF)
and fluoresceine angiography (FA)—(Spectralis
HRA + OCT; Heidelberg Engineering, Heidelberg,
Germany), SD-OCT and OCT angiography (OCT-
A) (Spectralis HRA + OCT; Heidelberg Engineer-
ing, Heidelberg, Germany).

For the OCT examination, the following
scans were acquired in all eyes at each visit: a
high-definition horizontal fovea-centered cross
line B-scan at 30° at 100ART, a high-definition
radial scan pattern centered on the foveal,
a horizontal macula raster consisting of 49
B-scans 120 pm-spaced over an area of 20° and
a 6 x 6-mm macular volume pattern. The “Thick-
ness Map” function was used to automatically
measure the mean CST, based on the mean reti-
nal thickness within a circular area of 0.5-mm
radius at the foveal center. OCT-A was performed
with a 3 x 3-mm pattern.

The ophthalmologic assessment was per-
formed at baseline, then every 4 weeks up to
the end of the follow-up for each patient. FA was
carried out at baseline.

Specific, predefined biomarkers were inves-
tigated (Table 1). Considering patients with
n-AMD, the CNV type was defined accord-
ing to the structural OCT and OCT-A features,
together with the fluoresceine angiography pat-
tern. Retinal fluid was classified as intraretinal
fluid (IRF) and subretinal fluid (SRF) according
to its location in respect to the neuroretina at
SD-OCT. Ellipsoid zone (EZ) and external limit-
ing membrane (ELM) irregularities were defined
by the presence of multiple focal discontinua-
tions or by the complete lack of the respective
outer retinal bends at SD-OCT at the subfoveal
location. Degenerative intraretinal cysts referred
to large, irregular intraretinal cystoid spaces,

spanning across different retinal layers, divided
by very thin walls and not leaking on FA. Outer
retinal tubulations (ORT) appeared as round or
ovoid hyporeflective spaces with hyperreflec-
tive borders located at the outer nuclear layer
at SD-OCT. The presence of well-demarcated,
highly hyper-reflective material, in the subreti-
nal space, with well-defined boundaries, con-
figured a fibrotic scar. By contrast, sub-retinal
hyper reflective material (SRHM) was identified
as hyperreflective material with fuzzy borders,
located beneath the neurosensory retina. Con-
cerning eyes with DME, the main structural OCT
biomarkers were: hyperreflective foci (HRF) iden-
tified as dot-like or round, regular lesions, less
than 30 pm in size, with the same reflectivity of
retinal nerve fiber layer; disorganization of inner
retina layers (DRIL) defined by the complete loss
of boundaries between the ganglion cell, inner
plexiform, and outer nuclear plexiform layers at
the foveal location.

Large juxtafoveal microaneurysms (MAs) were
identified on SD-OCT scans as well-demarcated
round or oval-shaped intraretinal structures with
a hyper-reflective wall and an irregularly mod-
erate, hyper o hypo-reflective lumen, with the
smaller diameter exceeding 100 pm when manu-
ally measured from the outermost border. These
lesions appeared as hyperfluorescent dots in the
arteriovenous phase, associated with leakage in
the late phase on FA. Only MAs surrounded by
intraretinal cystoid spaces and located at the
foveal center and/or in the parafoveal ring on a
ETDRS grid were considered.

To reliably define each of these structural bio-
markers, SD-OCT, OCT-A scans, and FA images
were graded by two independent masked observ-
ers, expert in the field (A.G., G.C.). A third
observer (E.G.) resolved any case of disagree-
ment. Segmentation errors were manually cor-
rected with built-in software whenever needed.

The main outcomes evaluated were mean
BCVA and CST change during the follow-up,
complete retinal fluid resolution, defined as
absence of any retinal fluid (SRF and IRF) in each
of the B-scans composing the horizontal macula
raster pattern and the macular volume pattern
on SD-OCT, and safety.

Secondary endpoints were: time to achieve
complete retinal fluid resolution, proportion
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Table 1 Functional and structural SD-OCT biomarkers assessed at baseline and last visit

n-AMD DME
SD-OCT biomarkers assessed at BL (*) and at last follow-up visit ~ CNV type (*) SRF (*)
(§) SRE (*) IRF (*)
IRF (*) Chronic, degenerative
cysts ()
ELM irregularities (*§) HRF (*)
EZ irregularities (*,§) DRILs (%)

Serous PED (*) VMA, VMT (*$)

Chronic cysts, ORT () Large Juxtafoveal MAs
($)
Fibrotic Scar (*§) ELM irregularities (*,§)
SRHM (subfoveal) (*)  EZ irregularities (%)
VMA/VMT (%) Foveal ischemia (§)
GA (§) N° of MAs (*,§)
n-AMD and DME
Functional biomarkers Age
Baseline BCVA

Naive vs. previously treated

Numbers Opr‘CViOLlS treat-
ments

Diabetic retinopathy severity

n-AMD neovascular age-related macular degeneration, DME diabetic macular edema, SD-OCT spectral domain—optical
coherence tomography, BL bascline, CNV choroidal neovascularization (type 1, type2, type 3, or RAP, PCV), PCV poly-
poidal choroidal vasculopathy, SRF sub-retinal fluid, IRF intraretinal fluid, ELM external limiting membrane, EZ ellipsoid
zone, PED pigment epithelial detachment, ORT outer retinal tabulation, SRHM sub-retinal hyper reflective material, VA4
vitreomacular adhesion, VM7 vitreomacular traction, G4 geographic atrophy, HRF hyperreflective foci, DRIL disorganiza-
tion of inner retina layers, MAs microaneurysms, BCVA best-corrected visual acuity. (Number and size assessed by SD-OCT,

FA and OCTA)

SD-OCT biomarkers assessed at BL (*) and at last follow-up visit (§)

of eyes that gained vision (215,210,>5 ETDRS
letters) or avoided BCVA loss (215,210, or=5
ETDRS letters) over time, eyes with final Snel-
len BCVA of 20/40 or better and correlations
between treatment response and predefined
biomarkers.

BCVA was reported in Snellen and then
converted to logarithm of minimum angle

of resolution (logMAR) unit for statistical
purposes.

Incidence and severity of ocular and non-
ocular adverse events was assessed at each fol-
low-up visit and the day following each injec-
tion when patients were called back just for a
safety evaluation.
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Statistical Analysis

Descriptive statistics were performed. Categorical
variables were expressed as counts and percent-
ages in each category. Frequencies were expressed
as percentages. Continuous variables were defined
as means (standard deviation [SD]). Differences
in continuous variables were assessed using Stu-
dent’s t test for normally distributed data, while
the Mann-Whitney U test was employed for vari-
ables demonstrating a non-normal distribution, as
determined by the skewness and kurtosis test. Dif-
ferences in rates were compared by the Chi-square
test or Fisher’s exact test. Univariate survival
analysis was carried out using the Kaplan-Meier
method, with differences among groups (n-AMD
vs. DME) being tested for significance using the
log-rank test. Correlations were calculated using
Spearman’s test. Significance was set at P<0.05.
Statistical analysis was carried out using STATA
SE 15.

RESULTS

Sixteen eyes of 15 patients with n-AMD and 15
eyes of 12 patients with DME were included. Each
patient received a loading dose of four consecu-
tive, every 4 weeks faricimab injections, together
with a complete ophthalmologic assessment, up
to week 12. Final evaluation was carried out at
week 16.

Mean age was 78.87+8.47 years (range,
60-93 years) in n-AMD group and 72.93+13.74
(range 47-88) in DME group. Eyes with DME
presented with a slightly better mean BCVA
(0.51+0.34) when compared to eyes with n-AMD
(0.68£0.43). Considering only non-naive eyes,
the mean number of intravitreal injections
received prior to entering the study was signifi-
cantly greater in n-AMD group (15.5£14.7) than
in DME group (3.1+1.6; P=0.016). Other relevant
demographic and baseline characteristics are
listed in Table 2.

Functional Results

N-AMD Group

Final mean BCVA (0.53+0.36 logMAR) did not
show statistically significant variations when
compared to BL values (0.68+0.43 logMAR) in
n-AMD group (P=0.13), with seven eyes (44%)
retaining their BL vision (gain or worsening <5
ETDR letters). A gain in final vision of>15 let-
ters, > 10 letters but less than 15 and > 5 letters
but less than ten was reported in three (19%),
one (6%) and four (25%) eyes, respectively.
One (6%) eye lost more than five letters by
the end of the follow-up (Fig. 1). A final BCVA
of >20/40 was reported in six (37.5%) eyes.
None of the eyes experienced a significant
visual loss (=15 ETDR letters loss) during the
study period.

DME Group

Mean BL BCVA (0.51+0.34 logMAR) signifi-
cantly improved at month 3 (0.31+0.23 log-
MAR; P=0.042) and four (0.32+0.24 logMAR;
P=0.048) in DME group. Six (40%) eyes gained
15 or more ETDRS letters, one (7%) gained at
least ten ETDRS letters but less than 15 and three
(20%) gained five or more ETDRS letters but less
than ten. Vision remained stable in three (20%)
eyes and decreased (=5 ETDRS letters loss) in two
(13%) (Fig. 2). Seven (47%) eyes presented with
a final BCVA of 20/40 or better.

No cases of significant visual loss (=15 ETDR
letters loss) were reported.

Anatomical Results

N-AMD Group

Mean CST showed a statistically significant
reduction from BL, starting from the very first
month. Final mean CST decreased by 166.5 pm
(P=0.0009) when compared to BL value
(Fig. 3A). Seventy-five percent of eyes achieved
a complete fluid-free retina by the end of the
follow-up in this group (Fig. 4).
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Table 2 Demography and baseline characteristics

n-AMD DME
No. of patients 15 12
No. of eyes 16 15
Age: mean + SD (range) 78.87 +8.47 (60-93) 72,93+ 13.74
(47-88)
Sex, F:M 8:7 4:8
Eye,R:L 9:7 9:6
Naive, 7 (%) 9 (56.25%) 9 (60%)
Previously treated, 7 (%) 7 (43.75%) 6 (40%)
Lens status: phakic: pseudophakic 6:10 6:9
Baseline BCVA (LogMAR, Snellen); mean (SD) 0.68 +0.43 (20/95) 0.51+0.34 (20/65)

Baseline CST (um); mean (SD)
Baseline diabetic retinopathy severity status
Mild/moderate NPDR, 7 (%)
Severe NPDR, 7 (%)
PDR, 7 (%)
CNV type
Type 1,
Type 2,
Type 3 (RAP), »
PCV
Previous intravitreal injections: mean (SD)
NB: anti-VEGF + intravitreal steroids
Previous intravitreal treatments; mean + SD
Ranibizumab, mean + SD
Aflibercept, mean+ SD

Brolucizumab, mean + SD

Dexamethasone, mean + SD

460.81 (170.3)

NS TN N

15.5+14.7

17.6+£17
10+ 12

2507
0+0

441.93 (114.8)

9 (60%)
3 (20%)
3 (20%)

n-AMD neovascular age-related macular degeneration, DME diabetic macular edema, F female, M male, R right, L left,
BCVA best-corrected visual acuity, LogMAR Logarithm of the Minimum Angle of Resolution, SD standard deviation, CST'
central subfield thickness, NPDR non-proliferative diabetic retinopathy, PDR proliferative diabetic retinopathy, CNV cho-
roidal neovascularization, RAP retinal angiomatous proliferation, PCV polypoidal choroidal vasculopathy, an#-VEGF anti

vascular endothelial growth factor
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Mean BCVA Change (ETDRS Letters) - nAMD group

19%

6%

BCVA - LogMAR

mBCVA 1 215 Letters W BCVA 1 210 Letters

0 4 8 12 16 WBCVA 25 Letters BCVA Stable (improvement < 5 / worsening <5)
Weeks WBCVA | > 5 Letters
n-AMD TO (BL) T1 (week 4) T2 (week 8) T3 (week 12) T4 (week 16)
BCVA (LogMAR) 0.68 0.72 0.63 0.58 0.53
SD
p value 0.04212 (*) 0.3617 0.2468 0.1319

AMD: age-related macular degeneration; n-AMD: neovascular age-related macular degeneration; BCVA: Best-corrected visual acuity;
LogMAR: logarithm of minimum angle of resolution; ETDRS: Early Treatment Diabetic Retinopathy Study; BL: baseline; SD: standard
deviation.

Fig. 1 Mean BCVA (LogMAR) change (A) and proportion of eyes with visual acuity improvement, stability, and loss (B) in
the n-AMD group

A e Mean BCVA Change (ETDRS Letters) - DME group
w |
= . 13%
% .
%
3
< ] 1 [
o
7%
o L L
| } + } } WBCVA 1 215 Letters mBCVA 1 210 Letters
0 4 8 12 16 WBCVA 1 25 Letters BCVA Stable (improvement < 5 / worsening <5)
Weeks WBCVA L >5 Letters
DME TO (BL) T1 (week 4) T2 (week 8) T3 (week 12) T4 (week 16)
BCVA (LogMAR)
SD
p value 0.1716 0.0836 0.042 (%) 0.0489 (*)

DME: diabetic macular edema; BCVA: Best-corrected visual acuity; LogMAR: logarithm of minimum angle of resolution; ETDRS: Early
Treatment Diabetic Retinopathy Study; BL: baseline; SD: standard deviation.

Fig.2 Mean BCVA (LogMAR) change (A) and proportion of eyes with visual acuity improvement, stability, and loss (B) in
the DME group
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600

BCVA - LogMAR
400
H:| .

A AMD
Qo
8
«
L ,
3 . °
< .
> d
S8
|1 == ]
§ 1 } } } } }
0 4 8 12 16
Weeks
n-AMD TO(BL) | T1(weekd) T2 (week 8) T3 (week 12) T4 (week 16)
CST (pm) 460.81 349.56 306.5 289.81 294.31
SD 170.38 121.61 96.66 87.02 92.02
p value 0.0209 (*) 0.0018 (*) 0.0006 (*) 0.0009 (*)

° | 1 1 1 1
0 4 8 12 16
Weeks
DME T0 (BL) T1(week4) | T2 (week 8) T3 (week 12) T4 (week 16)
CST (pm) 441.93 355.26 337.33 333.6 331.13
SD 114.81 114.03 125.89 166.45 1245
p value 0.0237 (*) 0.0122 (*) 0.0236 (*) 0.0086 (*)

AMD: age-related macular degeneration; n-AMD: neovascular age-related macular degeneration; DME: diabetic macular edema; BCVA: Best-
corrected visual acuity; LogMAR: logarithm of minimum angle of resolution; CST: central subfield thickness; BL: baseline; SD: standard

deviation.

Fig. 3 Mean CST change in n-AMD group (A) and DME group (B)

Kaplan-Meier survival estimates

8.
© | p=0.0295
o
(=]
o -
=
8 SR | I
N o
o
AMD
S | DME
c S T T T T T
20 40 60 80 100 120
analysis time
Number at risk
AMD 16 10 10 5 4 4
DME 15 12 12 10 10 10

AMD: age-related macular degeneration; DME: diabetic macular edema

Fig. 4 Kaplan—Meier survival estimates: the figure shows
the proportion of eyes (%) with complete retinal fluid reso-
lution (*) by the end of the FU. (*) retinal fluid not detect-
able in each of the B-scan composing a “macular-volume

patter” at SD-OCT

Complete retinal fluid resolution was evident
in six (37.5%) eyes after the first injection and
in five (31.25%) eyes after the second injection.
One eye (6.25%) achieved a complete dry retina
after the third injection. No case of fluid recur-
rence during the follow-up were reported.

DME Group

Mean CST started to decrease significantly
1 month after the first injection in this popu-
lation as well, with a reduction of 110.8 ym
(P=0.0086) at final visit, with respect to BL
(Fig. 3B). Complete retinal fluid resolution was
reported in 33% of diabetic eyes by the end of
the follow-up (Fig. 4).

Two eyes (13.3%) achieved a fluid-free ret-
ina after the first injection, three eyes (20%)
achieved the outcome after the second injection.
A complete fluid-free retina was never reported
in the remaining ten eyes (66.7) during the
course of the study, even though a significant
CST reduction was evident. Fluid recurrence and
CST increasing were reported in none of the eyes
from this group.

Biomarkers of Response

N-AMD Group

Looking at the role of structural and non-struc-
tural biomarkers on the functional response in
n-AMD group, final BCVA was significantly asso-
ciated with the presence of ELM irregularities
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(P=0.0082, 95% CI 0.51-1.05), intraretinal
chronic cysts and ORT (P=0.03, 95% CI 1-1)
and fibrotic scar (P=0.03, 95% CI 1-1) at base-
line SD-OCT and with the presence of ELM
irregularities (P=0.0012, 95% CI 0.63-1.09), EZ
irregularities (P=0.0065, 95% CI 0.47-0.90) and
fibrotic scar (P=0.042, 95% CI 0.26-1.38) at the
final OCT. None of the remaining biomarkers
evaluated was associated with the final BCVA.

The analysis of the association between bio-
markers and the retinal fluid dynamic, intended
as the rate of complete retinal fluid resolution
and the time to achieve a complete dry retina,
gave the following results: the presence of SRF
at BL associated with a faster retinal fluid resorp-
tion in eyes with n-AMD (P=0.033; 95% CI
0.35-1.46). None of the other predefined bio-
markers showed a significant association with
fluid dynamics. The complete analysis of bio-
markers is listed in Table 3.

DME Group

None of the predefined biomarkers evaluated
both at baseline and at last visit was significantly
associated with final BCVA in this group.

The analysis of any possible association
between structural and non-structural biomark-
ers with the chance of complete resolution of
the retinal fluid by the end of the follow-up and
the time to achieve a dry retina revealed that a
greater number of large, parafoveal MAs corre-
lated with a lower rate of complete fluid resolu-
tion in eyes with DME (mean no in eyes with
resolved fluid: 1.6+£2.07; mean number in eyes
with residual fluid: 6.8 +5.41).

The full analysis of biomarkers is outlined in
Table 4.

Safety

No significant ocular and systemic adverse
events have been reported.

DISCUSSION

Intravitreal faricimab has emerged as a new
promising treatment that can potentially
overcome some of the issues related to con-
ventional anti-VEGF drugs. The longer durabil-
ity, with extended dosing up to every 16 weeks,
together with a greater fluid control, may
translate into a better management of vascular
retinal disorders over a long period, without
the need of frequent retreatments.

Increasing evidence derived from real-world
clinical studies indicates that faricimab is an
effective treatment for naive or previously
treated n-AMD and DME patients who expe-
rience a significant anatomical improvement
associated with visual acuity recovery or stabi-
lization after therapy [16, 17].

The anatomical response was excellent in
our study, with mean CST that significantly
decreased after the first injection already,
reaching the lowest values at months 3 and 4
in both study populations.

Central macular thickness variation may not
be a reliable indicator of disease activity, espe-
cially in eyes with AMD where discrete amount
of retinal fluid may persist even if a significant
CST reduction is reported [18].

In the randomized Comparison of Age-
Related Macular Degeneration Treatments Tri-
als (CATT), macular fluid was still present in
over half of patients receiving monthly ranibi-
zumab therapy after 1 and 2 years of treatment
(53.2 and 51.5%, respectively). In treatment-
naive patients receiving aflibercept every 8
and 4 weeks, approximately 32.3 and 35.2%,
respectively, had residual fluid after 52 weeks
of therapy [3, 4].

Rates of persistent DME in clinical studies
(based on CSFT>250 pm) can be in the range of
20-60% after 2 years of treatment [19, 20].

Inadequate suppression of retinal fluid, par-
ticularly IRF, has resulted in poor visual out-
comes despite continuous anti-VEGF treatment
[18].

Complete retinal fluid resolution, indicated
by the lack of any detectable fluid (IRF and SRF)
in each of the B-scan composing the horizontal
macula raster pattern and the macular volume
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Table 3 Association between structural and non-structural biomarkers and response to the therapy n-AMD eyes
Association between structural baseline SD-OCT biomarkers and final BCVA in n-AMD eyes
Final BCVA
Baseline SD-OCT biomarkers (*); No. Mean (SD) 95% CI Pvalue
n-AMD
CNV type
Type 1 6 0.5 (0.41) 0.1t0 0.9 -
Type 2 6 0.75 (0.30) 0.5t0 1.0 -
Type 3 2 0.35 (0.21) 0.02 t0 0.7 -
PCV 1 0.2 - -
SRF
Yes 11 0.43 (0.38) 0.19 to0 0.69 0.0641
No 5 0.74 (0.25) 0.42 t0 1.05
IRF
Yes 11 0.62 (0.33) 0.39 t0 0.84 0.0833
No 5 0.34 (0.39) ~0.15 t0 0.83
ELM irregularities
Yes 7 0.78 (0.29) 0.51 to 1.05 0.0082
No 8 0.36 (0.30) 0.11 t0 0.61 )
EZ irregularities
Yes 12 0.62 (0.36) 0.39-0.85 0.0851
No 3 0.3 (0.17) ~0.13t00.73
Serous PED
Yes 6 0.65 (0.31) 0.31 t0 0.89 0.2250
No 9 0.5 (0.39) 0.19 t0 0.82
Chronic intraretinal cysts, ORT
Yes 2 1(0) leol 0.0300
No 13 0.49 (0.33) 0.29 t0 0.69 )
Fibrotic scar
Yes 2 1(0) ltol 0.0300
No 13 0.49 (0.33) 0.29 t0 0.69 )
SRHM
Yes 6 0.53 (0.39) 0.1 10 0.95 0.4123
No 9 0.57 (0.35) 0.30 t0 0.85
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Table 3 continued

Association between structural baseline SD-OCT biomarkers and final BCVA in n-AMD eyes

Final BCVA
Baseline SD-OCT biomarkers (*); No. Mean (SD) 95% CI Pvalue
n-AMD
VMA/VMT
Yes 1 1 to -
No 14 0.52 (0.35) 0.32 10 0.73

Association between structural SD-OCT biomarkers at last visit and final BCVA in n-AMD eyes
Final BCVA

SD-OCT biomarkers at last visit No Mean (SD) 95% CI Pvalue
(&); n-AMD
Geographic atrophy
Yes 7 0.7 (0.30) 0.42-0.98 0.0834
No 8 0.43 (0.38) 0.12-0.75
Fibrotic scar
Yes 4 0.82 (0.35) 0.26-1.38 0.0425
No 11 0.46 (0.32) 0.24-0.68 )
ELM irregularities
Yes 6 0.87 (0.21) 0.63-1.09 0.0012
No 9 0.35 (0.28) 0.14-0.57 )
EZ irregularities
Yes 11 0.69 (0.32) 0.47-0.90 0.0065
No 4 0.2 (0.16) ~0.05 t0 0.46 )
Association between non-structural biomarkers and final BCVA in n-AMD eyes
Final BCVA
Baseline functional biomark- Status No. of eyes Spearman’stho ~ Mean (SD) 95% CI Pvalue
ers; n-AMD
Age - - 0.2658 - - 0.3197
No. of previous treatments - - 0.1738 - - 0.5197
Naive vs. previously treated Naive 7 - 0.58 (0.44) 0.17-0.99  0.3086
Prev. Treat 9 - 0.49 (0.32) 0.24-0.73
Bascline BCVA - - - 0.68 (0.43)  0.45-0.92  0.1408
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Table 3 continued

Association between structural and non-structural biomarkers and complete
resolution of retinal fluid (dry retina) at last visit in n-AMD eyes

Dry retina at last visit
Yes No OR (95% CI) Pvalue
SRF
Yes 7 5 - -
No 4 0
SRHM
Yes 3 3 0.12 (0.002-2.63) 0.1429
No 8 1
VMA/VMT
Yes 1 0 - -
No 10 4
Naive vs. previously treated
Naive 6 1 3(0.16-183.2) 0.3923
Prev. treat 6 3
No of previous treatments—mean
(SD)
- 6.3 (11.4) 8.3(16.5) - 0.3985
Age—mean (SD)
- 79.2 (8.9) 77.7 (8.0) - 0.3854

Association between structural and non-structural biomarkers and time to achieve the complete resolution of retinal

fluid at last visit in n-AMD eyes

Time for complete fluid resolution

Mean (SD) 95% CI Pvalue

CNV type

Type 1 1 02110178 -

Type 2 1.16 0.50 to 1.82

Type 3 2.5 1.42.3.57

PCV 0 to
SRF

Yes 0.9 (0.8) 0.35 to 1.46 0.0336

No 1.8 (0.8) 0.76 t0 2.83
IRF
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Table 3 continued

Association between structural and non-structural biomarkers and time to achieve the complete resolution of retinal

fluid at last visit in n-AMD eyes

Time for complete fluid resolution

Mean (SD) 95% CI Pvalue
Yes 1.1 (1.04) 0.39t0 1.79 0.2738
No 14 (0.54) 0.72 10 2.09
SRHM (subfoveal)
Yes 0.83 (0.98) ~0.19t0 1.86 0.1154
No 144 (0.88) 0.76 10 2.12
VMA/VMT
Yes 1 0.65t0 1.77 -
No 12 (0.97) 0.58 to 1.98
Naive vs. previously treated
Naive 1.28 (0.75) 0.58 to 1.98 0.3587
Prev Treat 1.11 (1.05) 0.30 to 1.92

Spearman’s test was used to calculate correlations. Significance was set at P < 0.05 (*)

SD-OCT spectral domain-optical coherence tomography, BCVA best-corrected visual acuity, #-4AMD neovascular age-

related macular degeneration, CNV” choroidal neovascularization, PCV” polypoidal choroidal vasculopathy, SRF subretinal
fluid, JRF intraretinal fluid, ELM external limiting membrane, EZ ellipsoid zone, PED pigment epithelial detachment, ORT
outer retinal tabulation, SRHAM sub-retinal hyper reflective material, A4 vitreomacular adhesion, VM T vitreomacular trac-

tion, Prev. Treat previously treated, SD standard deviation, CI confidence interval, OR odds ratio

pattern at SD-OCT, was set as one of the major
indicators of response to the treatment in our
study. The number of eyes that achieved com-
plete retinal fluid resolution was significantly
greater in n-AMD population (75% of the eyes
reaching the outcome), when compared to DME
group (33% of the eyes achieving a complete dry
retina). We are currently unable to fully justify
this difference in anatomical response. It might
be related to a slower response in diabetic eyes
that might need more injections to achieve a
complete regression of the fluid.

Another possible explanation is that DME
group might include more eyes resistant to
taricimab that will never achieve a dry retina
despite prolonged treatments. Nevertheless,
four injections are too few to define a proper
response to a given anti-VEGF treatment. Several
studies have demonstrated that some patients

may need six or even more injection to reach
the outcomes [21-23].

We cannot exclude that eyes with DME
included in our study will achieve a complete
anatomical response on the longer run after
additional injections.

An interesting finding came from the analy-
sis of anatomical biomarkers. Eyes with DME
with residual IRF at the end of the follow-up
tended to have larger parafoveal MAs at BL.
These MAs appeared as round or oval lesions
with an outer hype reflective ring at SD-OCT
and did not change in shape, size, and num-
ber after the loading phase. Moreover, these
vascular lesions were constantly surrounded by
pockets of IRF.

Makoto Hatano et al. demonstrated that
detection of MAs in the nasal macula using
pretreatment indocyanine green angiography
may indicate resistance to anti-VEGF therapy in
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Table 4 Association between structural and non-structural biomarkers and response to the therapy DME eyes
Association between structural baseline SD-OCT biomarkers and final BCVA in DME eyes
Final BCVA
Baseline SD-OCT biomarkers (*); No. of eyes Mean (SD) 95% CI Pvalue
DME
SRF
Yes 4 0.37 (0.28) ~0.08 10 0.83 0.3075
No 11 0.3 (0.24) 0.14 to 0.45
IRF
Yes 15 - - -
No 0 - -
Chronic, degenerative cysts
Yes 1 - - -
No 14 - -
HRF
Yes 9 0.4 (0.20) 0.24 t0 0.55 0.0605
No 6 0.2 (0.26) —0.07 to 0.47
DRILs
Yes 2 0.35 (0.49) - 4.09 t04.79 0.4295
No 13 0.31(0.22) 0.18 to 0.44
VMA, VMT
Yes 4 0.42 (0.31) —~0.06 0 0.91 0.1651
No 11 0.28 (0.22) 0.13 to 0.42
Large parafoveal MAs
Yes 9 032 (0.25) 0.12 t0 0.52 0.4836
No 6 0.32 (0.24) 0.06 to 0.56
ELM irregularities
Yes 3 0.43 (0.25) ~0.19t0 1.05 0.1927
No 12 0.29 (0.24) 0.13 to 0.44
EZ irregularities
Yes 6 0.42 (0.20) 0.20t0 0.63 0.1098
No 9 0.25(0.25) 0.05 to 0.45
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Table 4 continued

Association between structural SD-OCT biomarkers at last visit and final BCVA in DME eyes

Final BCVA
SD-OCT biomarkers at last No. of eyes Spearman’s tho Mean (SD) 95% CI Pvalue
visit; DME
VMA, VMT
Yes 3 - 0.43 (0.38) —0.05to 1.37 0.1927
No 12 - 0.29 (0.21) 0.15 t0 0.43
DRILs
Yes 2 - 0.35 (0.49) ~ 4,09 t0 4.79 0.4295
No 12 - 0.31(0.22) 0.18 to 0.44
ELM irregularities
Yes 2 - 0.45 (0.35) ~273103.62 02180
No 13 - 0.3 (0.23) 0.16 to 0.44
EZ irregularities
Yes 5 - 0.46 (0.19) 0.22 10 0.70 0.0584
No 10 - 0.25 (0.24) 0.08 t0 0.42
Large juxtafoveal MAs
- - 0.1405 - - 0.6175
Correlation between non-structural biomarkers and final BCVA in DME eyes
Final BCVA
Baseline functional biomark- ~ Status No eyes Spearman’s tho Mean (SD) 95% CI Pvalue
ers; DME
Age - - 0.2735 - - 0.3240
No. of previous treatments - - 0.0247 - - 0.9303
Naive vs. previously treated Naive 6 - 0.37 (0.24) 0.11-0.62 0.2813
Prev. Treat 9 - 0.29 (0.25) 0.09-0.48

Association between structural and non-structural biomarkers and complete resolution of retinal fluid (dry retina) at
last visit in DME eyes

Dry retina at last visit

Yes No OR (95%CI) Pvalue
SRF

Yes 0 6 - -
No 5 4

IRF
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Table 4 continued

Association between structural and non-structural biomarkers and complete resolution of retinal fluid (dry retina) at

last visit in DME eyes

Dry retina at last visit
Yes No OR (95%CI) Palue
Yes 10 - -
No 0 0
HRF
Yes 2 7 0.28 (0.01-4.29) 0.2867
No 3 3
VMA/VMT
Yes 0 4 - -
No 5 6
DRILs
Yes 1 1 225 (0.02-195.9) 0.5714
No 4 9
Large parafoveal MAs
Yes 2 7 0.28 (0.02-4.29) 0.2867
No 3 3
Naive vs. previously treated
Naive 1 5 0.25 (0.004-4.24) 0.2937
Prev. treat 4 5
No of previous treatments—mean
(SD)
- 1.2(2.7) 1.3(1.5) - 0.4632
Age—mean (SD)
- 73.2 (15.8) 72.8 (13.5) - 0.4800
No. of large parafoveal MAs
- 1.6 (2.07) 6.8 (5.41) - 0.0309

Association between structural and non-structural biomarkers and time to achieve the complete resolution of retinal

fluid at last visit in DME eyes

Time for complete fluid resolution

Mean (SD) 95% CI Pvalue
SRF
Yes 0 - 0.0702
No 0.72 (0.90) 0.11 to 1.33
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Table 4 continued

Association between structural and non-structural biomarkers and time to achieve the complete resolution of retinal

fluid at last visit in DME eyes

Time for complete fluid resolution

Mean (SD) 95% CI Pvalue
HRF
Yes 0.33(0.71) —0.21t00.88 0.1353
No 0.83 (0.98) ~0.19+t0 1.86
VMA/VMT
Yes 0.72 (0.90) 0.11 to 133 0.0702
No 0 _
DRILs
Yes 1(1.41) 11710137 0.2077
No 0.46 (0.77) ~ 0.007 t0 0.93
Large parafoveal MAs
Yes 0.44 (0.88) —-0.23t01.12 0.3155
No 0.66 (0.81) —-0.19t0 1.52
Naive vs. previously treated
Naive 0.33(0.82) ~0.52t0 1.19 0.2343
Prev. treat 0.66 (0.87) 0.0009 to 1.33

Spearman’s test was used to calculate correlations. Significance was set at p < 0.05 (*)

BCVA best-corrected visual acuity, SD-OCT spectral domain—optical coherence tomography, DME diabetic macular

edema, SRF sub retinal fluid, IRF intraretinal fluid, HRF hyperreflective foci, DRIL disorganization of inner retina layers,

VMA vitreomacular adhesion, VM7 vitreomacular traction, MAs microaneurysms, ELM external limiting membrane, EZ

cllipsoid zone, Prev. treat previously treated, CI confidence interval, SD standard deviation, OR odds ratio

DME patients. The presence of large MAs in the
nasal macula indicates that the DME condition
is physiologically and anatomically severe, and
such cases are likely to resist anti-VEGF therapy
[24].

Masahiko Sugimoto et al., found a significant
correlation between the CRT and number of
MAs at both BL and after treatment with afliber-
cept in eyes with DME and that the improve-
ment of DME by anti-VEGF therapy correlated
with the size of Mas [25].

Furthermore, Yoshihiro Takamura et al.
demonstrated a significant reduction of size
and number of MAs in faricimab-treated DME
patients, with a lower rate of formation of new
lesions [26].

We speculated that the presence of large MAs
that do not regress after treatment may indicate
a more severe condition, associated with more
mature vascular lesions, eventually resistant to
the dual inhibition [27].

Another relevant point that emerged from
our study is the response to the treatment in
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terms of complete retinal fluid regression, which
occurred after the first or the second injection
in most eyes.

Looking at the data from RCTs and real-life
study as well, it is possible to appreciate that
anatomical response to faricimab is surprisingly
quick, with a significant CST reduction after
the first injection already [17]. This is further
supported by other reports from the literature
where eyes with AMD or DME, unresponsive to a
given treatment and then switched to faricimab,
achieve a significant CST reduction or a com-
plete retinal fluid regression as soon as after the
first 3 or 4 injections [13, 28-30].

Very short-term response to an anti-VEGF
treatment has been advocated as an indicator
of long-term outcome, since a patient who does
not show even a small degree of improvement
during the loading phase will likely continue not
to respond to that treatment in the future. Sev-
eral studies indicate that the long-term response
can be predicted even after the first injections in
some cases [15, 31-33].

The present study was not designed to assess
the long-term response to faricimab, rather to
define the short-term outcome of a loading-dose,
so early response cannot be correlated to longer-
term outcomes in our patients. A study exten-
sion is needed to elucidate this point.

The analysis of biomarkers in respect to fluid
dynamics disclosed that the presence of SRF
might correlate with a faster retinal fluid reso-
lution in eyes with n-AMD. To the best of our
knowledge, this is the first evidence of a poten-
tial role of SRF as a biomarker of anatomical
response in patients affected by n-AMD under-
going treatment with faricimab.

Despite the excellent anatomical response,
with most eyes experiencing retinal fluid reso-
lution, visual acuity stayed stable in AMD group,
without significant improvement. This may be,
at least in part, justified by the presence of pre-
existing damage to the retina induced by chro-
nicity in non-naive eyes. A significant correla-
tion between disruption of outer retinal layers
(ELM and EZ), intraretinal chronic degeneration,
fibrotic scar and final BCVA was demonstrated in
eyes with AMD. The subset of previously treated
eyes in AMD group received significantly more
injection (mean 15) than those in DME group

(mean 3), indicating a longer lasting pathol-
ogy with maybe poor fluid control and more
frequent reactivation of the neovascular lesion
over the previous months.

Our results are in line with those emerged
from other studies on faricimab in AMD patients
resistant to previous anti-VEGF treatment, where
mean BCVA tended to remain stable, without
relevant improvement, despite a good anatomi-
cal response and proper fluid control [28, 29].

In contrast, eyes with DME exhibited a sig-
nificant BCVA improvement, with almost 50%
of eyes gaining ten or more ETDR letters. None
of the investigated biomarkers correlate with
final BCVA, even though a tendency toward
a worst final visual outcome was evident in
those eyes with HRF at baseline and with sub-
foveal EZ alterations at final OCT. We cannot
rule out completely that the lack of a statisti-
cally significant correlation could be attribut-
able to the small sample size. Previously treated
eyes in DME group received a lower number of
injections before being switched to faricimab,
indicating a shorter duration of the macular
edema and maybe a lower rate of chronic ret-
ina damage.

Intravitreal faricimab was well tolerated with
no evidence of systemic and ocular adverse
events so far. Longer follow-up and a wider
cohort of patients are needed to further vali-
date this finding.

Several limitations need to be acknowledged
in the present study. First, the small sample
size might reduce the reliability of our results,
especially regarding the potential role of bio-
markers as predictor of response. We could not
perform a multivariate analysis due to a limited
number of eyes.

The short follow-up makes it impossible
to reach conclusions on the behavior of our
patients in the long run. We cannot know for
example if eyes with DME that display a par-
tial response after four injections will continue
to improve after additional treatments. Con-
versely, it is not possible to know if eyes that
achieved a prompt and complete retinal fluid
resolution will be able to maintain the result
even under extended treatment intervals. The
lack of a control group stands as an additional
major limitation.
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Nevertheless, this is one of the first real-life
Italian experiences with faricimab in a mixed
population. Although being retrospective in
nature, the present study involved patients
who received a strict, according to the protocol
treatment, a comprehensive ophthalmologic
evaluation together with an instrument-based
multi-modal imaging assessment with stand-
ardized acquisition protocols at baseline and at
every follow-up visit, and the record of all rele-
vant clinical information and eventual adverse
events. The analysis of predefined biomarkers
adds extra value to our findings.

CONCLUSIONS

In conclusion, intravitreal faricimab appeared
to be safe and effective in eyes with n-AMD and
DME, both naive and previously treated, with
substantial short-term anatomical improvement
and visual acuity stabilization. Predefined bio-
markers might be used to predict the degree of
anatomical response to the loading phase and
to identify those patients who will experience
a suboptimal BCVA recovery. Longer follow-up
and a larger cohort of patients are needed to fur-
ther validate our results.
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