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Abstract

Objectives To evaluate the outcomes of delayed intravitreal injections (IVIs) caused by the outbreak of coronavirus
disease 2019 (COVID-19), in patients with neovascular age-related macular degeneration (NnAMD).

Methods nAMD patients with scheduled IVIs between March 1°tand April 30", 2020 were stratified through a
risk-based selection into a non-adherent group (NA-group) if they skipped at least one IVl and an adherent group
(A-group) if they followed their treatment schedule. During the pandemic visit (%), if a significant worsening of the
disease was detected, a rescue therapy of three-monthly IVIs was performed. Multimodal imaging and best-corrected
visual acuity (BCVA) findings were evaluated after 6 months o), compared between groups and with the visit prior
the lockdown (v).

Results Two hundred fifteen patients (132 females, mean age: 81.89+ 5.98 years) delayed their scheduled IVI while
83 (53 females, mean age: 77.92 £ 6.06 years) adhered to their protocol. For both groups, BCVA at v° was signifi-
cantly worse than v=' (mean 4.15 £ 7.24 ETDRS letters reduction for the NA-group and 3 = 7.96 for the A-group) but
remained stable at v®. The two groups did not significantly differ in BCVA trends after 6 months and neither for devel-
opment of atrophy nor fibrosis.

Conclusions A risk-based selection strategy and a rescue therapy may limit the long-term outcomes of an interrup-
tion of the treatment protocol in patients with nAMD.
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Introduction

After one year from its first outbreak and identification,
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Francesco Viola demi . t d elobal izati
francescoviola@unimiit pandemic, urging govgrpmen s and glo e% qrganlza ions
! Ophthalmological Unit, Fondazione IRCCS Ca’ Granda Ospedale to adopt several restrictive measures to limit the spread
Maggiore Policlinico, Milan, Italy of the disease, protect high-risk categories of patients and
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of Milan, Via della Commenda 19, Milan 20122, Italy avor € over-charging o ospitals and Intensive care

units [1, 2].
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Health-care providers adjusted to this evolving situ-
ation and first privileged urgent and emergency care.
Then the continuity of treatment for chronic diseases was
ensured. Finally, routine clinical practice could restart.
All these steps had to be performed while protecting the
safety of both patients and medical staff [3].

In the field of ophthalmology, one of the major issues
was to deal with the great number of exudative neovas-
cular age-related macular degeneration (nAMD) patients
that require monthly intravitreal injections (IVIs) of anti-
vascular endothelial growth factor (VEGF) agents [4, 5].
In Italy, the number of eyes that started an anti-VEGF
therapy was about 2850 eyes/month between 2016 and
2019 [6]. After the spread of the European and the Amer-
ican outbreak, several medical societies worldwide elabo-
rated recommendations for managing nAMD patients
during the pandemic. Nevertheless, as Italy was the first
Western country to experience the outbreak of the pan-
demic, there were no predefined guidelines, and several
patients had their scheduled IVI treatment postponed
or skipped as hospitals had to re-organize their activities
and adapt their facilities to ensure the required standards
of safety during the pandemic.

We recently reported that, during the first weeks of
lockdown in March 2020, only one over three patients in
our center adhered to the treatment protocol [7]. Most
of the missed IVIs were promptly re-scheduled after a
careful evaluation of the degree of urgency. Some stud-
ies showed the very short-term effects of the interruption
of the regular treatment flow for these patients, mostly
including a higher incidence of macular hemorrhages
and a worse visual acuity (mean reported change could
range between 0.05 and 1.09 LogM AR) [8—10]. However,
as most of these patients re-started the treatment, the
real clinical impact and the permanence of these changes
is yet to be determined, as well as the factors that might
influence it. In this study, we evaluated the visual impact
of the discontinuity of the IVIs treatment in nAMD
patients after 6-months of follow-up. This will serve clini-
cians to prepare strategies to mitigate vision loss in future
scenarios of the COVID-19 pandemic evolution.

Methods

Patients and protocol

In this observational study, we included a total of 324
nAMD patients, who had at least one scheduled IVI
between March 1% and April 30™ 2020 at Fondazione
IRCCS Ca Granda, Ospedale Maggiore Policlinico,
Milan, Italy. In our routine clinical practice, two proto-
cols could be adopted: pro-re-nata (PRN) or observe-
and-plan (O&P) [11, 12]. Specifically, O&P is adopted
during the first three years of treatment of the macular
neovascularization (MNV). Afterwards, once no disease
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activity is observed for at least 3 consecutive visits with
IVI, a PRN protocol could be adopted with scheduled
visits every 2—3 months. After September 2019, bevaci-
zumab has become the only reimbursable drug for nAMD
in Lombardy (i.e. where this study was conducted).

As no approved national or international guidelines
were present before the end of March 2020, this cohort
was divided into three priority groups (emergent, urgent
and non-urgent), as previously described [7]. Briefly,
“emergent” patients were the ones receiving the load-
ing dose (first three anti-VEGF injections), or that had
shorted the retreatment interval in the last three con-
secutive visits, or eyes with an active choroidal neo-
vascularization at the last visit available (i.e. presence
of evident exudation, increase of retinal fluid, hemor-
rhages on multimodal imaging) or patients with fel-
low eye BCVA <20/200 Snellen. “Urgent” patients had
stable BCVA and disease activity in the last three con-
secutive visits. Finally, “nonurgent” patients had an IVI
interval >3 months in the last three consecutive visits
[7]. In general, while emergent patients were asked to
follow their treatment schedule as set, IVIs for urgent
and non-urgent patients were delayed (between 14 and
30 days) or even skipped. Of note, despite the priority
assigned, some of the patients decided to postpone their
treatment for personal reasons. In this study, all patients
that delayed or skipped at least one injection during the
recruitment time-frame were considered within the non-
adherent group (NA-group) while all patients that fol-
lowed a flawless protocol of treatment were considered
within the adherent group (A-group) [13]. All patients
were contacted by phone to discuss the different options.
The study protocol was approved by the local institu-
tional review board (Comitato Etico Milano Area 2) and
adhered to the tenets of the Declaration of Helsinki.

For patients in the A-group, a clinical assessment
was performed the day of the scheduled injection in
the two-month recruitment time frame (v°) and six
months later (v°).

For non-adherent patients, the same clinical assess-
ment was done the day of the first performed injection
(v°, regardless of the time frame) and six months after
the first scheduled injection that was delayed or skipped
between the 1** of March and 30" of April 2020 (v%). All
patients in the NA-group were re-evaluated the day of
the re-scheduled treatment through best corrected visual
acuity (BCVA), fundus examination and spectral domain
optical coherence tomography (SD-OCT).

In both groups, in case of evident worsening of the
disease (loss of>2 ETDRS lines, newly formed macu-
lar hemorrhages, newly formed neovascular lesions,
increasing of intra- or subretinal fluid on SD-OCT and/
or appearance of subretinal hyperreflective exudation
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[SHE] compared to the last visit prior to the lockdown
period [v™1]) three monthly intravitreal injections were
scheduled for the patient before re-applying the previous
protocol of treatment. In absence of this worsening, the
treatment continued the O&P or PRN programs using
the same time interval the patient reached before the
pandemic. Furthermore, for all patients, a retrospective
review of the charts was performed to collect data about
the BCVA of v™! and the number of injections in the pre-
vious 6 months before March 1* 2020 (excluding patients
in loading phase).

Clinical and imaging assessment

An ophthalmic examination including BCVA with Early
Treatment Diabetic Retinopathy Study (ETDRS) charts,
slit-lamp examination and applanation tonometry was
performed in each visit. Clinical assessment was then
completed through fundus examination, short-wave-
length fundus autofluorescence (SW-FAF) and SD-
OCT (Heidelberg Spectralis HRA+ OCT; Heidelberg
Engineering, Dossenheim, Germany). Only one eye per
patient was included in the study. In case both eyes were
eligible, the eye with the worse BCVA was included.

For each patient, a cube of SD-OCT scans was obtained
in high-speed mode and was used to measure the cen-
tral retinal thickness (CRT). Dimension and density of
the cube was determined by the previous exams of each
patient as they were acquired in follow-up mode to allow
a direct comparison throughout all patient’s visits (mini-
mum number of B-scans: 49).

The type of MNV was assessed at v~ according to
angiographic (when available) and SD-OCT criteria
[14-17]. At v~! and v5, the SD-OCT cubes were graded
for the presence and location of fluid, presence of com-
plete retinal pigment epithelium and outer retinal atro-
phy (cRORA) and presence of subretinal hyper-reflective
material (SHRM) [18, 19]. The latter was further iden-
tified as fibrosis or SHE through multimodal imaging
including SD-OCT, infrared reflectance imaging and
color fundus photographs when available [19]. SHE is
an indicator of disease activity and, on SD-OCT, [19].
This qualitative assessment was performed by two grad-
ers (PM and FPQ). In case of disagreement, the case was
assessed through open adjudication. If no consensus
was reached, the final decision was made by the medical
director of the unit (FV).

Statistical analysis

Statistical analysis was performed using SPSS Statistics
V.20 (IBM Corp., Armonk, New York, USA). For categor-
ical variables, X* test was used for within and between
groups comparisons. For continuous variables, first, the
normal distribution was checked using the Shapiro—Wilk
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test; then, parametric and non-parametric tests were
used accordingly. An analysis of covariance (ANCOVA)
adjusted for age and sex was used to test the associa-
tion between the two groups, protocol of treatment,
MNYV type and time between v~! and v° with the differ-
ence in BCVA between v~! and v°. A p-value inferior to
0.05 was considered significant. All data are presented as
mean =+ standard deviation.

Results

Between March 1% and April 30% 2020, 348 nAMD
patients had at least one scheduled IVI. Twenty-
four of them (0.7%) decided not to come back at the
hospital until v® and were excluded from the study.
Among the remaining 324 (198 females [61.1%], age:
80.81£6.25 years), 50 (15.4%) patients were in load-
ing phase, 97 (29.9%) were treated using a PRN proto-
col, and 177 (54.6%) were in O&P. Most of the patients
were treated using bevacizumab (309, 95.4%), while the
remaining with ranibizumab (13, 4%) or aflibercept (2,
0.6%).

Only 88 subjects (27.2%, 55 females [62.5%], age:
77.92+£6.06 years) adhered to their treatment protocol;
however, 5 of them (5.7%) did not come back for v® and
were excluded from the statistics. The remaining 236 sub-
jects (72.8%, 143 females [60.6%)], age: 81.89+5.98 years)
had delayed treatment. One hundred and twenty patients
(50.8%) were rescheduled as they were non-emergent
cases. One hundred and sixteen patients (49.2%), 29 of
which were emergent (12.3%), ignored our recommen-
dations because of the fear of COVID-19 infection (94,
39.8%), because of other cause of illness (e.g. other non-
COVID-19-related infections or limited mobility due to
domestic-related injuries; 12, 5.1%) or because of trans-
portation-related difficulties (9, 3.8%). Financial status,
which could also play a role in non-adherence, was not
investigated. Twenty-one patients from the NA-group
were excluded from the statistics as 4 (1.7%) were lost
during the 6-month follow-up time, while 17 (7.2%) did
not come back at v°.

Non-adherent group

Data from the NA-group are shown in Table 1. Most
of the patients included in the NA-group group were
treated with bevacizumab (203, 94.4%) and followed
an O&P protocol (120, 55.8%). BCVA at v'! was
62.72+15.22 ETDRS letters which decreased signifi-
cantly at v’ (58.57416.75 ETDRS letters, p<0.001),
while at v® BCVA remained stable (57.87 +16.68
ETDRS letters; p=0.18; Fig. 1). During the 6 months
of the study these patients underwent an average of
2.69 4 1.18 injections. The mean time between v~! and
v® was 103.43432.15 days. At v, 111 patients (47%)
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Table 1 Demographic and clinical characteristics of the non-adherent and adherent groups (NA-group and A-group, respectively)

with statistical comparisons

NA-group A-group Pvalue
(215 subjects) (83 subjects)
Females: n (%) 132 (61.4) 53 (63.9) 070
Age: mean (SD), years 81.89 (5.98) 77.92 (6.06) <0.001*
MNV type: n (%) 0.73"
1(n:173) 129 (60) 44 (53)
2 (n:46) 32(14.9) 14 (16.9)
3 (n:49) 33(15.3) 16 (19.3)
PCV (n:30) 21(9.8) 9(10.8)
Treatment protocol: n (%) 0.001%
LP (n:39) 20(93) 19 (22.9)
PRN (n:90) 75 (34.9) 15(18.1)
O&P (n:169) 120 (55.8) 49 (59)
Number of injections received in the 6 months before the 245 (1.24) 2.68(1.16) 0.70*
study: mean (SD)
v—1
BCVA: mean (SD), ETDRS letters 62.72 (15.22) 6443 (14.15) 0.38*
CRT: mean (SD), um 346.63 (140.37) 347.66 (112.58) 0.98*
Fibrosis: n (%) 0317
Absent (n:191) 138 (64.2) 53 (63.9)
Extrafoveal (n:28) 20(9.3) 8(9.6)
Subfoveal (n:79) 57 (26.5) 22 (26.5)
cRORA: n (%) 0.13f
Absent (n:167) 118 (54.9) 49 (59)
Extrafoveal (n:53) 35(16.3) 18 (21.7)
Subfoveal (n:78) 62 (28.8) 16 (19.3)
Type of fluid: n (%) 097"
Absent (n:39) 29(13.5) 10(12)
Intraretinal Fluid (n:101) 75 (34.9) 26 (31.3)
Subretinal Fluid (n:103) 76 (35.3) 27 (32.5)
Both (n:55) 35(16.3) 20 (24.1)
Time between v~' and v% mean (SD), days 103.43 (32.15) 4232 (20.79) <0.0001*
VO
BCVA: mean (SD), ETDRS letters 58.57 (16.75) 6143 (16.7) 0.19*
CRT: mean (SD) 363.56 (149.38) 34035 (118.32) 0.21*
ABCVAVT'A° =415 (7.24) -3.0(7.96) 0.23%
ACRTV™1A/0 1636 (114.93) -7.31(72.27) 0.082%
v6
BCVA: mean (SD), ETDRS letters 57.87 (16.68) 60.81 (16.52) 0.17%
CRT: mean (SD), um 351.57 (140.31) 346.4 (124.55) 0.77%
Fibrosis: n (%) 0517
Absent (n:177) 122 (56.7) 50 (60.2)
Extrafoveal (n:23) 15 (7) 8(9.6)
Subfoveal (n:103) 78 (36.3) 25 (30.1)
cRORA: n (%) 048"
Absent (n:146) 102 (47.4) 44 (53)
Extrafoveal (n:57) 40 (18.6) 17 (20.5)
Subfoveal (n:95) 73 (34) 22 (26.5)
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Table 1 (continued)
NA-group A-group Pvalue
(215 subjects) (83 subjects)
Type of fluid: n (%) 0.73f
Absent (n:65) 48 (22.3) 17 (20.5)
Intraretinal Fluid (n:96) 66 (30.7) 30 (36.1)
Subretinal Fluid (n:87) 66 (30.7) 21(253)
Both (n:50) 35(16.3) 15(18.1)
ABCVAVT'AS -4.85(7.71) -3.63(8.74) 0.24%
ACRTv™ '8 437 (96.69) -1.27 (86.62) 0.64*
Number of injections received in the 6 months of the study: 269 (1.18) 3.58(1.35) <0.0001*

mean (SD)

SD Standard deviation, MNV Macular neovascularization, PCV Polypoidal choroidal vasculopathy, LP Loading phase, PRN Pro-re-nata, O&P Observe-and-plan, BCVA
Best corrected visual acuity, CRT Central retinal thickness, cRORA complete retinal pigment epithelium and outer retinal atrophy

" Unpaired t-test

 Pearson’s X? test
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Fig. 1 Box-and-whisker plot showing the best corrected visual acuity (in Early Diabetic Retinopathy Study [ETDRS] letters) of adherent and
non-adherent groups at the three considered visits. All reported p values were calculated through paired t-test

showed a significant worsening of the disease, therefore
3 monthly IVI were scheduled before re-applying their
previous protocol of treatment.

At the SD-OCT assessment, CRT initially increased
(346.63 £140.37 um at v~ and 363.56 +149.38 um at
v%, p=0.038), while at v® remained stable compared
to v (351.57+140.31 pm; p=0.063). Intra- and/or
subretinal fluid were present in the 86.5% of patients

at v % at v0 this percentage remained stable (86.9%),

while it slightly but significantly decreased at v® (77.7%,
p=0.049).

A sub-analysis conducted according to the type of
MNV and treatment protocol (Table 2) showed that,
compared to v_1, BCVA was significantly lower at v° for
type 1 (from 64.51+13.94 to 60.13+15.62 ETDRS let-
ters, p<0.001), type 2 (from 55.58 £16.14 to 51.18 +17.83
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ETDRS letters, p=0.006) and type 3 (from 64.21+13.71
to 57.48+14.96 ETDRS letters, p<0.001) lesions and
for patients in PRN protocol (from 64.52+14.44 to
59.6+15.59 ETDRS letters, p<0.001) and O&P pro-
tocol (from 63.39+13.81 to 58.56+16 ETDRS let-
ters, p<0.001; Table 2). The same sub-analysis for CRT
showed a significant decrease for patients in loading
phase (from 435.57+253.51 pm to 346.74+161.7 pm,
p=0.01) and in O&P protocol (from 326.6+93.87 pm to
346.26 +114.520 pm, p =0.008).

Adherent group

Data from the A-group are shown in Table 1. Most of the
patients included in the A-group group were treated with
bevacizumab (80, 96.4%) and followed a O&P protocol
(49, 59%). BCVA at v~ ! was 64.43 +14.15 ETDRS letters
which decreased significantly at v° to 61.43416.7 ETDRS
letters and then remained stable to 60.81 +16.52 ETDRS
letters at v® (both p<0.001 compared with v~!, but
p=0.55 between v and V%, Fig. 1). During the 6 months
of the study these patients underwent an average of
3.58 + 1.35 injections. At v°, 43 patients (51.8%) showed a
significant worsening of the disease, therefore 3 monthly
IVI were scheduled before re-applying their previous
protocol of treatment. The mean time between v~! and v°
was 42.32 +20.79 days. At the SD-OCT assessment, CRT
at v~ ! was 347.664112.58 um and remained stable at v°
(340.35+118.32 pm, p=0.89) and v° (346.4 & 124.55 pm,
p=0.42). Intra- and/or subretinal fluid were present in
the 88% of patients at v™'; at v¥ this percentage slightly
decreased to 80.7%, while remaining constant at v°
(79.5%).

A sub-analysis conducted according to the type of
MNV and treatment protocol (Table 3) showed that,
compared to v_1, BCVA was significantly lower at v® for
type 1 (from 66.68+13.19 to 63.25+15.19 ETDRS let-
ters, p=0.019) and 3 (from 59.06 +17.31 to 53.44+-20.70
ETDRS letters, p =0.032) lesions and for patients in O&P
protocol (from 63.88 +15.47 to 59.73+17.39 ETDRS let-
ters, p=0.001; Table 1). The same sub-analysis for CRT
showed a significant decrease only for patients in load-
ing phase (from 410.79£98.11 pum to 361.79 +90.87 um,
»=0.036).

Comparison between groups

Direct comparison between NA- and A-groups at v '
showed no significant differences for demographic
characteristics, number of injections in the previous
6 months, BCVA, CRT and SD-OCT characteristics
(Table 1). Only the distribution of the treatment proto-
cols among the 2 groups was statistically different, with
a higher percentage of patients in loading phase in the
A-group. Indeed, this was related to the initial selection
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of patients, which was not randomized and was directed
to the inclusion of the urgent cases (e.g. patients in load-
ing phase) into the A-group.

Despite a small number of patients in both groups
developed fibrosis and/or cRORA from v~! to v°, this
increase was not significant.

No differences emerged in v’ and v® except for the
number of injections received in the 6 months of the
study, which was higher for the A-group (p<0.001).
The ANCOVA did not reveal any significant association
between any considered independent variables and the
difference of BCVA between v~! and v°.

Discussion

This study aimed to assess the long-term impact of the
delayed care on the visual and anatomic outcomes of
patients with nAMD and the outcomes of the strategies
adopted to face the COVID-19 pandemic.

In real-life studies that specifically analyzed the rate of
discontinuation of therapy in nAMD patients, the per-
centage of patients who did not comply to their treatment
protocol could vary between 2.9% and 53%, depending
on the considered time frame [20-23]. At the beginning
of the COVID-19 emergency, only about 25% of nAMD
patients complied to their scheduled treatment at our
center. Regular IVI retreatment is important to retain
the vision in patients with macular diseases and skipping
injections can have a negative effect [22, 24]. Chong Teo
KY et al. in The RAMPS Study, proved that in treatment-
naive nAMD patients commencing anti-VEGF mono-
therapy, a delayed re-treatment (defined as two or more
skipped IVIs while the disease is active), causes a signifi-
cant decrease in the VA gain at the end of the first year
of treatment. Furthermore, a longer delay was associated
with poorer vision outcomes [22].

In our cohort, the NA-group had an average delay of
treatment of 60 days. This was comparable to the time
delay registered by Borrelli et al. who reported the short-
term effects of the pandemic on the visual acuity of
patients with nAMD in another referral ophthalmologi-
cal center in Milan [10]. The short-term visual outcomes
were also similar, however, no long-term outcomes were
reported, and a control group was absent. Interestingly,
in our study, both groups showed a reduction of BCVA
which was already evident at v° and sustained through v,
despite there was no significant increase in the incidence
of fibrosis and/or cRORA,. In the NA-group, IVI skipping
was considered the main reason for the BCVA decrease.
Indeed, the inclusion of some emergent (i.e. more severe)
patients in the NA-group, who chose to postpone the
treatment for personal reasons, may have influenced
the outcome. In the A-group, we hypothesize that the
BCVA decrease could be related to different reasons:



Page 8 of 10

(2023) 23:156

Nassisi et al. BMC Ophthalmology

159} Jied paydiew UOX0d|IM g

153} X suosiexd
15311 pastedun |

‘pINY [eUNRI-NS HYS ‘PINY [eUIRI-_1U| {4/ ‘Aydolie [eunnal J93no pue winiRyHda Juswhid [eunal 3319|dwod YOy
‘SSUYDIY3 [eul}s [eI3UD) 14D ‘ANNde [BNSIA Pa3da1I0d 1539 /D4 ‘Ue|d-pue-aalasqQ 470 ‘eIeU-31-01d NYd ‘@seyd Buipeo 47 ‘Ayredojndsen [eploioyd [eplodA|od ADd ‘UOIIBZIIRINISEAOSU JB[NDRIA AN ‘UOIIRIASP piepuelS S

6:y109 L1:yiog
€L4YS  £LHYS
LUl 9Lyl €CSOA LT SIA 6L SO 61 ISOA 6%:u
1670 OLON GON 20 O9ZON 8ZON ,7850 O£ON O0£ON 910 (LSOFL)€L9SE (189L1)860VE «l000 (6€/1)€L6S (/¥G1)88€E9  dBO
Lylog  z:ylog
¥ 144S 1445
S 4l S Yl [SOA BSOA OSOA  9ISOA SLu
1820 GON #ON  ,0650 8ON /ON ,050 6ON  6ON (880 (95°€6)EL'€6T  (££9/)€S68T 9900 (9891) /009  (65€L)8F9  Nud
g:ylog /409
¥ i44S 9:44S
844l Sl 6:S9A  GiSOA 65N GISOA 6L:u
11S0 T ON L'ON ;/S1'0 OLON #LON ,/SI'0 OLON #LON ¢9¢00 (/806)6/19¢ (L1'86)6/0lF  §0S0 (FLTL)OLH9 (9TEL)8SS9 d1 |02030.1d Juduieal]
o'ylog  0:y109
¥ i44S G:44S
€ 4l €Yl €SO €ISOA TSOA TiS9A 6:u
JL20 ZON L'ON ;690 9ON  9ON ,050 /ON /ON (€0 (/F68)€E0LlE (80FOL) €€°€EE  (v/0 (PL'ZL)£9T9 (9T9L) ¥¥'€9  ADd
vyog  piylog
L :44S L 44S
644l 84yl VLISOA LSO OLSOA  8iS9A oLu
1660 CON €ON ,0/0 TON TON L1960 9ON  8ON ¢//00 (LE0LL)L8LLE  (#9S6) L8'ECE  §CE00 (0£00) €S  (LE/L)906S €
g:ylog /4109
€ 1 44S (4=
744l 44l [SOA 7iSOA 9SOA  9IS9A vLu
1€C0 ¥ ON L'ON ,CC0 LON OLON ,8¥90 8ON  8ON ¢/l0 (959) L0SlE (0eg) Plece  ¢lZ00 (88€EL)9E09  (FEL) ¥L'HO 4
8:yl0g  6:yiog
€L4YS 6L S
144l Ll GLSOA  ELISIA 9LSOA  ¥LiS9A viu
170 6ON GON  ,l¥0 6CON LEON  ,lF0 8ZON 0£ON «6¥0  (£5STL)S¥SE  (€9/C1)68€9¢ 6100 (61'GL)STE9  (61'€L) 8999 L adAL ANW
d ol A d ol A d ol A d ol A d ol A cgu
(u) piny o adAy (u) vaou> (u) sisolqy Jeunaiqns ((@s) uesw ‘wrl) 14> ((@s) uesw ‘s1om3| SYAL3) VADL dnoib-y

|020104d JuswiIeal) pue 3dAY (AN) UOIEZIIEINDSEAOSU Jejndew 0 Bbuipiodde (dnoib-y) dnoib Jusisype syi ul SowodIno buibew| pue [puolduny JO SIsAleuy € ajgeL



Nassisi et al. BMC Ophthalmology ~ (2023) 23:156

first, 51.8% (43 patients) of the adherent eyes showed a
significant worsening of the disease at v, which was
comparable to the 51.6% (111 patients) of the NA-group;
given the recent switch to bevacizumab for the majority
of patients, treatment was still being tailored on most of
them, hence it is likely that all patients were being under-
treated before the beginning of the study (only 13.5% and
12% of patients had a dry retina according to CATT crite-
ria at v_! in the NA- and A-group, respectively [25]). Sec-
ond, the allocation of the patients in the two groups was
not random and only the emergent and clinically worse
cases were treated regularly within the lockdown; third,
a delay inferior to 15 days was considered acceptable to
be part of the A-group in this study but it is impossible
to exclude that even a short delay of treatment, above all
in these cases, might have determined a reduction of the
BCVA.

At the end of the study, when full activity was regained,
both groups maintained their visual acuity stable. It is
possible that the initial risk-based selection of patients
limited the worsening of their condition; furthermore,
patients with important exudation at v° were directly
treated with three monthly IVI despite their previous
protocol of treatment. Other strategies have been pro-
posed to reduce the number of visits, in favor of a contin-
uous treatment: Sacconi et al. proposed the “Triple and
Plan” regimen which consists in evaluating the patient
every three IVIs [26]; Korobelnik et al. suggest to reduce
the treatment interval to the last effective treatment
interval and use this for fixed dosing [27]. All these strat-
egies were likely inspired by the observe-and-plan regi-
men which first privileged the number of injections to
the number of assessing visit, to improve the compliance
[12]. Indeed, these strategies may ensure less exposure,
more safety and higher compliance. The latter was one of
the most important issue during the study and especially
at the beginning of the pandemic; we already reported
that the adherence rate among “emergent” patients dur-
ing the lockdown period was only 0.60 [7]; as an exam-
ple, 51.3% of the patients in loading phase (20 subjects)
refused to receive treatment at first, despite our recom-
mendations and reassurances [7]. At the same time, the
group of 24 patients (0.7% of the total) who were not
visited nor treated until six months after the beginning
of the lockdown (non-persistent group as for the defi-
nition by Okada et al. [13]), had an average decrease of
6.29+13.89 ETDRS letters in BCVA. All these patients
were on their 2nd or 3rd year of treatment and with a rel-
atively stable condition. Most of them relied on the self-
assessment of their visual acuity at home and decided to
return at the clinic only when they subjectively perceived
a significant worsening of the disease or when they
judged the environmental situation safe enough.
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In conclusion, the results of this study demonstrate the
importance of the continuity of therapy in patients with
nAMD, while showing that a careful risk-based selec-
tion and a rescue therapy with three consecutive monthly
IVIs may be effective in limiting the long-term outcomes
of an interruption of the treatment protocol. The study
also helped us in advising patients during the second
wave of COVID-19, giving them the means to decide
whether to pursuing treatment while weighting the risk
of the pandemic.
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