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Abstract

Purpose To investigate the adherence rate of neo-
vascular age-related macular degeneration (nAMD)
patients in treat-and-extend (TAE) protocol to their
anti-vascular endothelial growth factor (anti-VEGF)
intravitreal injection (IVI) appointments and to eval-
uate the functional and anatomical outcomes of the
patients who attended and did not attend their IVI
appointments during the coronavirus disease 2019
(COVID-19) restriction period (RP).

Methods The patients with nAMD having IVI
appointments between March 16 and June 1, 2020
(RP in Turkey) were included in this retrospective
study. For adherence analysis, the patients who
attended (Group 1, n = 44) and who did not attend
(Group 2, n = 60) their IVI appointment visits during
the RP (Vgp) were evaluated according to their last
visit before the RP (V;). For outcome analysis, the
patients who attend Vgxp and have follow-up (Group
la, 46 eyes) and who did not attend Vgp but later
attended for follow-up (Group 2a, 33 eyes) were
evaluated for functional (best-corrected visual acuity,
BCVA [logMARY]) and anatomical (optical coherence
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tomography [OCT] disease activity) outcomes at the
first visit after RP (V) and last visit within six months
after RP (V,). Patients received a complete ophthal-
mologic evaluation with anti-VEGF (Aflibercept) IVI
administration at all visits.

Results The adherence rate of the patients to Vgp was
42.3% (44/104). The patients in Group 1 were
significantly younger (mean + SD years, 71.0 £ 8.1
vs. 74.7 £ 8.0, p = 0.024), had better median [IQR]
BCVA at their first presentation (0.30 [0.54] vs. 0.61
[1.08], p = 0.023) and V, (0.40 [0.48] vs. 0.52 [0.70],
p =0.031), and had less hypertension (36.4% vs.
58.3%, p = 0.044) than Group 2. The mean £ SD
delay of planned IVI at Vip in Group 2a was
13.9 £+ 6.2 weeks. Disease activity in OCT was
significantly higher in Group 2a than Group la at V,
(60.6% vs. 32.6%, p = 0.025). In Group 2a, the
median (IQR) BCVA was significantly worse at V,
(0.70 [0.58]) and V, (0.70 [0.59]) than V,, (0.52 [0.40],
p = 0.047 and p = 0.035, respectively).

Conclusions More than half of the scheduled nAMD
patients in TAE protocol missed their IVI visits during
the RP, which resulted in a delay of their treatments.
The delay of IVI treatment in those patients resulted in
an increase in OCT disease activity and a decrease in
BCVA.
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Introduction

Macular neovascularization (MNV) secondary to
neovascular age-related macular degeneration
(nAMD) is the leading cause of progressive central
vision loss among elderly patients [1, 2]. Although the
treatment of nAMD with intravitreal injections (IVIs)
of anti-vascular endothelial growth factor (anti-
VEGEF) proved to be effective in decreasing progres-
sion and improving vision, nAMD remains the third
leading cause of severe irreversible vision loss world-
wide [3, 4].

There are different anti-VEGF IVI protocols in the
management of nAMD, including application in
regular (monthly and bi-monthly) intervals or irregu-
lar (“pro-re-nata” [PRN, as needed] and “treat-and-
extend” [TAE]) intervals after three consecutive
monthly loading doses [5-8]. While the regular
fixed-interval protocols adopt a strategy of applying
IVI regardless of whether any sign of disease activity
present, in the PRN treatment protocol, the IVI
decision is made according to any sign of disease
activity in monthly visits [5-7]. However, TAE is an
individualized, proactive dosing regimen, in which,
after three consecutive loading IVI doses, in-person
visits and at-the-same-day IVI treatment intervals are
extended (1 week to 4 weeks, to a maximum of
12 weeks) or shortened (1 week to 4 weeks, to a
minimum of 4 weeks) according to predefined disease
activity criteria [8, 9].

After being detected in Wuhan, China, in December
2019, severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), which causes Coronavirus Disease
2019 (COVID-19), spread rapidly and was defined as a
pandemic by the World Health Organization on March
11,2020 [10, 11]. In healthcare practices, priority has
focused on patients affected by the virus, and there
have been substantial changes in specialties that are
not directly related to COVID-19 [12, 13]. The
American Academy of Ophthalmology (AAO) rec-
ommended that ophthalmologists should stop provid-
ing any treatment to patients other than emergency
cases, and various organizations such as AAO, The
Royal College of Ophthalmologists, and the Turkish
Ophthalmological Association have tried to identify
procedures that can be considered urgent and neces-
sary during the COVID-19 pandemic period [14-16].
According to the American Society of Retina Spe-
cialists COVID-19 assessment dated March 20, 2020,
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a significant percentage of retina patients are at risk of
permanent vision loss and should receive regular IVI
treatment. Therefore, during the pandemic period,
they are in a unique situation [17]. Even a group of
experts in retinal diseases developed collective rec-
ommendations for managing patients who are receiv-
ing IVI during the pandemic [18].

After the first case of a positive test for the virus in
Turkey on March 11, 2020, the Ministry of Interior
enacted many restrictions starting from March 16 to
June 1, 2020, (namely, the restriction period) to reduce
the risks posed by the rapid spread of the virus [19].
Our hospital was designated as a pandemic referral
hospital as of March 16, 2020, our clinic’s appoint-
ments were reduced, routine examinations were
postponed, and elective surgeries were ceased. How-
ever, our retina department decided to continue the
IVIs on the condition that the recommendations of our
hospital’s infection control committee (ICC) are
followed. The patients whose IVI appointments have
been scheduled were not postponed, and the IVIs of
the patients who attended their visits were
administered.

The purpose of this study is to determine the
adherence rate of nAMD patients in the TAE protocol
to their IVI appointments and evaluate the functional
and anatomical results of the patients who both
attended and did not attend their IVI appointments
during the restriction period.

Methods

The study protocol was approved by the Institutional
Review Board of Marmara University School of
Medicine Hospital (No: 09.2020.1318). The study
was performed in accordance with the Declaration of
Helsinki principles, and written informed consent to
use their medical information in the study analysis was
routinely provided by all of the patients at their first
presentation to our clinic.

Study participants

This retrospective study included nAMD patients in
the TAE protocol scheduled for IVI (2 mg/0.05 mL
aflibercept in all patients) during the restriction period
(March 16 to June 1, 2020) at Marmara University
Pendik Education and Research Hospital in Pendik,



Int Ophthalmol (2021) 41:2951-2961

2953

Istanbul. Patients in the loading phase of the TAE
protocol, patients newly diagnosed with nAMD and
scheduled for IVI during the restriction period, and
patients with any maculopathy or MNV other than
nAMD were excluded from the study.

At all visits (Fig. 1), patients received a complete
ophthalmologic examination, including the measure-
ment of best-corrected visual acuity (BCVA), slit-
lamp biomicroscopy, dilated fundus examination, and
optical coherence tomography (OCT) with the Hei-
delberg Spectralis (Heidelberg Engineering, Heidel-
berg, Germany). At all visits, 2 mg/0.05 mL
aflibercept IVI was also administered in accordance
with the TAE protocol. The patients’ next treatment
interval was reduced (to a minimum of 4 weeks) or
extended (to a maximum of 12 weeks) by 2 weeks
according to the disease activity as a part of our TAE
protocol. BCVA was assessed with an electronic
Snellen chart, and the result was converted to the
logarithm of the minimum angle of resolution
(logMAR) [20]. The logMAR equivalent values for
“counting fingers” and “hand motion” were assumed
to be 1.85 and 2.30, respectively, based on the
Freiburg Visual Acuity Test [21].

Adherence and outcome analysis

The factors associated with the adherence of the
patients to their visit appointments during the restric-
tion period (Vgrp) were assessed by comparing the
characteristics of the patients who have attended their
appointments (Group 1) and those who did not attend
their appointments (Group 2) (Fig. 2). Because the one
who came to the Vip for one eye also came for the
fellow eye (vice versa) in our study population, the
appointments of the patients’ first eyes were consid-
ered as the study eyes for adherence analysis. The
assessed characteristics are listed as follows:

“Restriction Period”’ due to
COVID-19 pandemic

demographics (age and gender), disease-related fea-
tures (follow-up time, previous IVI count, BCVA of
the study eye and fellow eye at their first presentation
and V, [the last visit before the restriction period,
where the IVI at Vi was scheduled], and planned
extension period at V,) and accompanying disorders
(diabetes mellitus [DM], hypertension [HT], and
coronary artery disease [CAD]).

The patients who have completed at least two
follow-up visits within six months after the restriction
period ended (December 1, 2020) were included in the
outcome analysis according to whether they attended
the Vrp (Group 1la) or did not attend the Vip (Group
2a) (Fig. 2). The BCVA was compared between the
groups at visits Vj, V; (first visit after the restriction
period ends), and V, (last follow-up visit within six
months after the restriction period ends) as the
functional outcome. The OCT images were qualita-
tively graded as active or inactive according to the
findings suggestive of disease activity (subretinal
fluid, intraretinal fluid, and subretinal hyperreflective
material) at the same visits and compared between the
groups as the anatomical outcome. Within-group
comparisons were also made for functional and
anatomical outcomes.

Statistical analysis

SPSS for Windows version 22.0 (IBM Corp., Armonk,
NY, USA) was employed for statistical analysis of the
data. The distribution of the data was determined by
histogram graphs and the Shapiro—Wilk test. The data
with normal distribution were presented as mean =+ s-
tandard deviation (SD), and the data that did not have a
normal distribution were given as the median (in-
terquartile range [IQR]). Qualitative variables were
assessed by the Pearson Chi-square test or Fisher’s
exact test. Related samples were compared by the

| I I »

\Y/ March 16, V]
° 2020 Ak 2020

Fig. 1 Graph showing the timeline and visits included in the
study. V|, the last visit before the restriction period where the IVI
at Vrp was scheduled, Vgp the visit of scheduled IVI in the

June 1,

Vi V,

December 1,
2020

restriction period, V; the first visit after the restriction period

ends, V, the last follow-up visit within six months after the
restriction period ends
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nAMD patients scheduled for intravitreal anti-VEGF
injection between March 16 and June 1, 2020:
109 Patients (121 Eyes)

Excluded Excluded
2 patients (3 eyes): 3 patients (5 eyes):
Receiving loading IVI Receiving loading IVI
doses of TAE protocol doses of TAE protocol
g ———— g —————— -
( A
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lost to follow-up

—————— ] - -
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29 patients (31 eyes):
lost to follow-up

A

A 4
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I Patients completed the Patients completed the 1 |’ \
1 study period study period = N Outcon?e :
1 41 patients (46 eyes) 31 patients (33 eyes) I | Analysis ]
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' ]

N -

4

Fig.2 Flowchart of the study analysis anti-VEGF anti-vascular endothelial growth factor, /VI intravitreal injection, nAMD neovascular

age-related macular degeneration, TAE treat-and-extend

Wilcoxon signed-rank test or paired t test, and
independent samples were compared by the Mann—
Whitney U test or independent-samples t test, depend-
ing on the distribution of the data. The factors
associated with patient adherence to their visits during
the restriction period were evaluated with binary
logistic regression analysis. A p value of less than 0.05
was considered statistically significant.

Results

During the restriction period, there were 109 nAMD
patients (121 eyes) scheduled for IVI. Two patients
(three eyes) who attended and three patients (five eyes)
who did not attend the Vip were excluded from the
study analysis due to receiving one of the three loading
doses of IVI therapy in the TAE protocol.
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Adherence rate of the patients to Vip

After excluding the patients receiving loading IVI
doses, 104 patients were included in the adherence
analysis (Fig. 2). Among them, 9 of the patients were
scheduled for both eyes with different appointments
during the restriction period. Considering that the
patient who came to the Vyp for one eye also came for
the fellow eye (vice versa), the appointments of the
patients’ first eyes were considered as study eyes.
Forty-four of the 104 patients (42.3%) attended the
Vrp (Group 1), while 60 of them (57.7%) did not
(Group 2), resulting in an adherence rate of 42.3%.
Regarding the factors that might affect the patients’
adherence to their appointment in Vgp, the patients in
Group 1 were significantly younger than those in
Group 2 (mean £ SD [range] years, 71.0 £ 8.1
[50-85] vs. 74.7 & 8.0 [58-93], p =0.024). The
BCVA of the patients’ study eye in Group 1 at their
first presentation and V) were also significantly better
than that in Group 2 (median [IQR] logMAR, 0.30
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[0.54] vs. 0.61 [1.08], p = 0.023, and 0.40 [0.48] vs.
0.52 [0.70], p = 0.031, respectively). The patients in
Group 1 had significantly less hypertension than those
in Group 2 (36.4% vs. 58.3%, p = 0.044). There was
no significant difference among gender, follow-up
time, BCVA of the fellow eye at first presentation and
Vo, IVI count before V|, planned extension period at
Vo, or accompanying disorders other than HT (any,
DM, and CAD) (Table 1). A binomial logistic
regression analysis was performed to ascertain the
effects of age, BCVA of the study eye at presentation
and Vj,, and accompanying HT on the likelihood to

attend the Vgp. The logistic regression model was
statistically ~significant X*(4) = 15.955, p = 0.003
with a Nagelkerke R of 0.191. Of the four predictor
variables, only the accompanying HT was statistically
significant with an odds ratio of 2.50 (95% CI
1.06-5.84, p = 0.035).

Functional and anatomical outcomes
of the patients

Within six months after the end of the restriction
period, 31 patients (33 eyes) from Group 2 (51.6%) re-

Table 1 Characteristics of

: 5 Group 1 Group 2 p
the patients in Group 1 and (n = 44) (n = 60)
Group 2
Age, years
Mean + SD 71.0 £+ 8.1 74.7 £ 8.0 0.024*
Gender, n (%) 0.853°
Female 20 (45.5) 25 (41.7)
Male 24 (54.5) 35 (58.3)
Follow-up time, months
Median (IQR) 30.50 (47.25) 27.04 (41.00) 0.927¢
BCVA at presentation, logMAR
Median (IQR)
Study eye 0.30 (0.54) 0.61 (1.08) 0.023¢
Fellow-eye 0.61 (1.75) 0.40 (1.25) 0.483¢
BCVA at V,, logMAR
Median (IQR)
Study eye 0.40 (0.48) 0.52 (0.70) 0.031°
Fellow-eye 0.61 (1.36) 0.52 (1.25) 0.597¢
IVI count before V, n
Median (IQR) 10.0 (8.75) 10.0 (9.00) 0.974¢
SFatis}ical signiﬁcance is Planned extension period at V, weeks
highlighted in bold Median (IQR) 8.57 (5.96) 10.0 (5.96) 0.604¢
BCVA best-corrected visual . . b
acuity, VI intravitreal Any accompanying disorders, n (%) 0.095
injection, IQR interquartile Present 19 (43.2) 37 (61.7)
range, logMAR logarithm of Absent 25 (56.8) 23 (38.3)
the I;m?lmu;nDaﬂgledofd Diabetes mellitus, n (%) 0.971°
resolution, standar
deviation, V; the last visit Present 10 (22.7) 15(25.0)
before the restriction period Absent 34 (71.3) 45 (75.0)
where the IVI at restriction Hypertension, n (%) 0.044°
period scheduled Present 16 (36.4) 35 (58.3)
“Independent-samples ¢ test Absent 28 (63.6) 25 (41.7)
b .
Pearson Chi-square test Coronary artery disease, n (%) 0.696°
with continuity correction
. . Present 3 (6.8) 3(5.0)
Mann—Whitney U test
Absent 41 (93.2) 57 (95.0)

4 Fisher’s exact test
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attended our clinic (Group 2a), whereas three patients
(three eyes) from Group 1 lost to follow-up, leaving 41
patients (46 eyes) in Group 1a (95.3%) (Fig. 2). Thus,
the functional and anatomical outcome analysis
included a total of 72 patients with 79 eyes.

The age, gender, follow-up time, and planned
extension period at V,, as well as the BCVA at
presentation, V,, Vi, and V,, were not significantly
different between Group la and Group 2a (Table 2).
The median (IQR) [range] IVI count administered
within V| and V, was 2.00 (1.25) [1-5] and 2.00 (2.00)
[1-5] in Group la and Group 2a, respectively
(»p = 0.856). The mean £ SD (min—-max) delay of
the planned IVI at Vxp in Group 2a (time difference
between V; and Vgrp) was 97.9 + 44.0 (28.0-197)
days (13.9 &+ 6.2 [4.0-28.1] weeks). Although the
disease activity ratios in OCT were not significantly

different between Group 1a and Group 2a at Vy and V5,
the percentage of active disease was significantly
higher in Group 2a than in Group la at V; (60.6% vs.
32.6%, p = 0.025). The within-group comparisons of
OCT disease activity yielded statistical significance
only in Group 2a between V, and V| (Fig. 3).

When we examine the changes in BCVA (log-
MAR) among the groups during the study period, in
Group 1la, the median (IQR) BCVA was not signifi-
cantly changed between V, and V; (0.45 [0.48] and
0.40 [0.58], respectively, p = 0.330); between V; and
V, (040 [0.58] and 0.40 [0.52], respectively,
p = 0.134), and between V, and V, (0.45 [0.45] and
0.40 [0.52], respectively, p = 0.762) (Fig. 4a). How-
ever, in Group 2a, the median (IQR) BCVA was
significantly worse at V; (0.70 [0.58]) and V, (0.70
[0.59]) than at V, (0.52 [0.40]) (p =0.047 and

Table 2 Characteristics of

: . Group la Group 2a p
the patients in Group la and 41 patients 31 patients
Group 2a (46 eyes) (33 eyes)
Age, years
Mean + SD 70.7 £ 7.8 73.5 £ 7.7 0.127*
Gender, n (%) 0.921°
Female 19 (46.3) 14 (45.2)
Male 22 (53.7) 17 (54.8)
Follow-up time, months
Median (IQR) 32.00 (49.50) 41.00 (53.00) 0.223¢
Planned extension period at V,, weeks
Statistical significance is Median (IQR) 8.64 (4.75) 10.0 (6.00) 0.940°¢
highlighted in bold BCVA, logMAR
BCVA best-corrected visual Median (IQR)
acuity, ’VII g};@vma' . At presentation 0.30 (0.56) 0.30 (0.70) 0.664°
injection, interquartile .
range, logMAR logarithm of At V, 0.45 (0.48) 0.52 (0.40) 0.719
the minimum angle of At 'V, 0.40 (0.58) 0.70 (0.58) 0.555°¢
resolution, OCT optical At V, 0.40 (0.52) 0.70 (0.59) 0.216°
coherence tomography, SD s .
standard deviation, V|, the OCT, active/inactive
last visit before the n (%)
restriction period where the At Vo 11 (23.9)/35 (76.1) 12 (36.4)/21 (63.6) 0.342°
IVJ Zt feztri‘itio;l pffl:riod. . AtV 15 (32.6)/31 (67.4) 20 (60.6)/13 (39.4) 0.025"
scheduled, V; the first visit b
after the restriction period At V, 13 (28.3)/33 (71.7) 15 (45.5)/18 (54.5) 0.181
ends, V, the last follow-up IVI count, n
visit within six months after Median (IQR)
the restriction period ends Before V 10.00 (9.50) 13.00 (10.00) 0.288¢
bI“dePe“de“"Samples 1 test Between V, and V; 1.00 (0.25) 0.00 (0.00) < 0.001°
Pearson Chi-square test Between V; and Vs 2.00 (1.25) 2.00 (2.00) 0.856°
with continuity correction .
Between V, and V, 3.00 (1.25) 2.00 (2.00) 0.001°¢

“Mann-Whitney U test
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Fig. 3 Stacked bar graph showing OCT disease activity in
Group la (a) and Group 2a (b). V, the last visit before the
restriction period where the I'VI at restriction period scheduled,

V, the first visit after the restriction period ends, V, the last
follow-up visit within six months after the restriction period
ends. *Pearson Chi-square test
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Fig. 4 Box-plot graphic showing the change in BCVA in the
study period in Group la (a) and Group 2a (b). BCVA best-
corrected visual acuity, /QR interquartile range, logMAR
logarithm of the minimum angle of resolution, Vj, the last visit

p = 0.035, respectively); but was not significantly
different between V| and V, (p = 0.310) (Fig. 4b).
Discussion

This study demonstrated an attendance rate of 42.3%
for nAMD patients in the TAE protocol during the

before the restriction period where the IVI at restriction period
scheduled, V; the first visit after the restriction period ends, V,
the last follow-up visit within six months after the restriction
period ends. *Wilcoxon signed-rank test

COVID-19 restriction period. Among the patients who
did not attend their IVI appointments, only 51.6% of
them re-admitted to the clinic after the restriction
period with a higher active disease ratio in OCT than
the patients who attended their IVI appointments. The
study also demonstrated a statistically significant
decrease in the BCVA of the patients who missed
their IVI appointment during the restriction period,
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which was not regained within six months after the
restriction period. However, a stable BCVA was
achieved in the patients who attended their visits.
Although it seems that the number of IVIs before Vj, is
more in Group 2a than Group la (median [IQR], 13.00
[10.00] vs. 10.00 [9.50], respectively, p = 0.288), if
we consider the clinical follow-up times of the groups
before Vj, it can be seen that Group 2a also has a
longer follow-up time than Group la (median [IQR],
41.00 [53.00] vs. 32.00 [49.50], respectively). The
difference in IVI counts before V;; might have been
affected by the follow-up time of the patients, not
necessarily by the severity of their diseases.

There was no guideline available to assist us in
making decisions about our patients who were sched-
uled for IVI. We decided to continue IVI administra-
tion based on our hospital’s ICC recommendations,
which includes reducing the number of patients and
accompanying visitors in the waiting room; encour-
aging social distancing of 2 m; requiring the use of
personal protective equipment (PPE), including N95
masks, ocular shields, and suits, by the staff; requiring
the use of surgical masks by the patients; and
establishing IVI intervals of 20 min with disinfecting
the operating room between procedures. As time
progressed, guidelines and algorithms were published
for patients receiving IVI during the COVID-19
pandemic; even template letters were developed for
the nAMD patients and their families [18, 22, 23].
New treatment protocol recommendations and tele-
medicine consultations were also included in the
literature to ensure the continuity of treatment in
nAMD patients during the pandemic period and to
avoid in-person visits [24-26]. However, continuing
with pre-adopted protocols was an option, which
enabled us to compare the patients’ compliance with
their IVI visits during the restriction period without
any positive or negative interference.

The reduction in the average number of patients
attending visits and IVI procedures during COVID-19
quarantine periods compared to the same periods from
previous years has been demonstrated [27-30]. Con-
sidering the age and accompanying disorders of the
nAMD patients, the fear of contracting COVID-19
from hospitals might have led to poor clinical
attendance; therefore, informing the nAMD patients
about precautions to minimize infection via an
appointment letter or telephone call has been sug-
gested to reduce non-attendance [31]. However, the
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decision to attend an IVI visit during the restriction
period might have been affected by various other
factors, such as traveling limitations, accompanied
disorders, fear of contracting COVID-19 from sources
such as public transportation, etc. [30, 32]. In their
evaluation of 650 patients (with nAMD [76.6%],
macular edema due to retinal vascular diseases
[14.0%], and other causes of MNV [9.6%]), Viola
et al. demonstrated an overall IVI attendance rate of
37% during the COVID-19 pandemic despite their
stratification of patients as “emergent,” “urgent,” and
“non-urgent” and after discussing their scheduled
appointments via phone-calls [32]. Although we did
not stratify the patients and did not interfere with their
decision to attend, the adherence rate in our study was
higher than that for nAMD patients in the study of
Viola et al. (42.3% [44/104] vs. 35.7% [178/498])
[32]. In the same study, the patients who adhered to
treatment were significantly younger and had a lower
BCVA in the study eyes [32]. Patients who adhered to
their appointments during the restriction period were
also younger in our study; however, our patients had
better BCVA in their study eyes at their first presen-
tation and V. This result might be explained by
patients with better BCVA thought that they could
maintain their visual acuity with IVI treatment, which
may have motivated them to attend their appoint-
ments. Interestingly, we found that patients with
hypertension were less likely to adhere to their IVI
appointments during the restriction period than
patients with diabetes or coronary artery disease.
Although we did not evaluate the drugs used by the
patients, we attribute this decision to arguments at that
time that claimed that the use of antihypertensive
medication  (especially  angiotensin-converting
enzyme inhibitors and angiotensin receptor blockers)
increases the likelihood of contracting COVID-19 and
the severity of the disease [33, 34].

The number of anti-VEGF injections, clinical
visits, and OCT was shown to be significant prognostic
factors of BCVA maintenance or gain in nAMD
patients [35]. Skipping even one anti-VEGF IVI has
been associated with a decline in BCVA and increased
OCT disease activity in nAMD treated with the PRN
protocol [36]. Therefore, there was a justified concern
about the impact of the COVID-19 pandemic on
functional and anatomical results in nAMD patients
[23, 37]. It was recently observed that PRN treatment
intervals increased during the period of COVID-19
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restrictions, with a mean £+ SD difference of
29.9 + 48.5 days between the preceding two visits
before the pandemic [38]. This prolongation in the
treatment interval also resulted in an increase in
exudation in the structural OCT and a decrease in
visual acuity, which was significantly associated with
the extended interval time in multiple regression
analysis [38]. To our knowledge, there is no study
evaluating the TAE protocol during the COVID-19
pandemic in the literature. Recently, a study evaluat-
ing the unplanned extension of nAMD patients’
treatment intervals before the COVID-19 pandemic
in the Fight Retinal Blindness! Registry showed that
the 6-month vision outcomes in patients whose
treatment intervals were extended up to 10-12 weeks
were similar to those with < 6-week intervals. How-
ever, there was a significant short-term risk to vision
when the retreatment interval was extended beyond
12 weeks [39]. Similarly, in our study, a delay of
mean + SD of 13.9 £ 6.2 weeks in the patients’
treatment intervals resulted in a reduction in BCVA,
which was not regained within 6 months.

The strengths of our study are its comparative and
longitudinal design. However, the limitations of the
study include its single-center retrospective design,
relatively small sample size, heterogenicity of the
cohort considering planned IVI intervals, IVI counts
before V), and the extensive range of BCVA. More-
over, the qualitative assessment of OCT parameters of
exudation might have caused underestimation of
progressive disease activity, especially in patients
with exudative signs at V.

Conclusion

In conclusion, although our study included a relatively
small sample size, it is a real-life study showing that
the missed appointment of nAMD patients in the TAE
protocol with COVID-19 restrictions resulted in an
increase in OCT disease activity and a decrease in
BCVA. While the effectiveness and outcomes of
previously adopted protocols in managing nAMD
patients in the COVID-19 pandemic continue to be
evaluated, perhaps more effective results will be
obtained with the newly proposed protocols. We
believe that our study results will be informative about
the consequences of delays in the treatment of nAMD
patients in the TAE protocol during this

unprecedented period in which clinicians and patients
have to make difficult decisions.
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