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Abstract

Purpose: The aim of the study was to evaluate the anatomical and functional effectiveness of the treat-and-extend (TAE)
regimen with intravitreal (IV) aflibercept treatment in neovascular age-related macular degeneration (NnAMD) patients who
responded anatomically poorly after three doses of IV bevacizumab injection.

Methods: This observational, single-center, real-life study included adults aged at least 50 years with treatment-naive NnAMD
and a best-corrected visual acuity (BCVA) between 25 and 75 Early Treatment of Diabetes Retinopathy Study (ETDRS) letter
scores. Three loading doses of IV bevacizumab were administered to all patients, and patients with an anatomical poor re-
sponse after three loading doses were included in the study. All patients received three doses of IV aflibercept and treatment
was continued with the TAE regimen. The primary endpoint was the mean change in BCVA from baseline to week 52.
Results: Thirty-six (48.6%) women and 38 (51.4%) men participated in this study, and the average age was 74.4+8.4 years.
ETDRS letter gains were 5.5, 9.6, and 13.8 at weeks 12, 24, and 52, respectively. At week 52, a gain of 15 letters or more was
detected in 34 of the patients (45.9%). The anatomical gains were 72.3 um, 94.3 um, and 116.7 um at 12, 24, and 52 weeks,
respectively. The mean number of injections performed was 8.2. The mean final interval was 8.8 weeks. The proportion of
patients with 12 weeks or more between treatments was 16/74 (21.6%).

Conclusion: In treatment-naive nNAMD patients refractory to bevacizumab, IV aflibercept administered using the TAE regi-

men improved and maintained functional and anatomical outcomes for 52 weeks.
Keywords: Aflibercept; age-related macular degeneration; resistant; treat-extend.

Age—related macular degeneration (AMD) is the leading
cause of vision loss.l Advanced AMD is classified
into a non-exudative or atrophic form and an exudative
or neovascular form.[?! The development and approval of
intravitreal (IV) anti-VEGF therapy in 2006 revolutionized
the treatment of neovascular AMD (nAMD).31 Treatment of
nNAMD consists of administration of anti-VEGF agents such
as bevacizumab, aflibercept, and ranibizumab.3-5!

Fixed-monthly therapy was the first dosing regimen
approved for anti-VEGF therapy, based on the results of
multiple pivotal Phase lll clinical trials.>¢! However, there

was a need to develop different treatment regimens due to
the high number of recurrent control visits and the burden
of the number of injections on both patients, physicians
and the health-care system. These days, clinicians often
practice a reactive pro re nata (PRN) regimen, in which
patients are monitored with regular visits and treated based
on signs of disease activity, or a proactive treat-and-extend
(TAE) regimen, which allows gradual increases in treatment
intervals based on disease activity. Although the best
visual results are achieved with consistent monthly dosing,
less frequent dosing has been shown to effectively reduce

Cite this article as: Yozgat Z, Isik MU. Aflibercept treatment with treatment-extend regimen in bevacizumab-resistant nAMD: Real-life

experience. Eur Eye Res 2024;4(2):128-134.

Correspondence: Zubeyir Yozgat, M.D. Department of Ophthalmology, Kastamonu University Faculty of Medicine, Kastamonu, Tiirkiye

E-mail: zubeyiryozgat@gmail.com

Submitted Date: 06.02.2024 Revised Date: 02.03.2024 Accepted Date: 25.03.2024 Available Online Date: 01.08.2024

OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).



https://orcid.org/0000-0001-5248-5562
https://orcid.org/0000-0001-7337-5469

Yozgat et al., Aflibercept treatment with treatment-extend regimen in bevacizumab-resistant NnAMD / doi: 10.14744/eer.2024.51523 129

retinal thickness and improve vision.”-11l In the PRN
regimen, the number of anti-VEGF injections is minimized
because the anti-VEGF agent is administered only when
signs of disease activity are observed. However, regular
monthly visits are often a burden for both patients and
treating physicians. In contrast, the TAE regimen was
developed to achieve the treatment benefit of anti-VEGF
while reducing the number of visits. The TAE approach is
a personalized dosing schedule that allows for gradual
increases in treatment intervals to determine the longest
possible interval without disease recurrence. The TAE
regimen begins with 3-5 loading doses per month to find
the maximum injection interval for each patient, while
macular thickness is monitored through optical coherence
tomography (OCT) and intervals are extended by 2 weeks
or 1 month. When the patient has the longest intervals,
fixed interval injections are applied to the patient.

The TREX-AMD, CANTREAT, and TREND randomized
clinical trials investigated the TAE treatment regimen
with IV ranibizumab and achieved results comparable
to fixed dosing.[>1 The TAE regimen with IV aflibercept
was investigated in the ARIES, ALTAIR studies, and the
randomized clinical trials of Haga et al.7812] This study
aims to evaluate the effectiveness of the TAE regimen with
IV aflibercept treatment in patients with an anatomical
poor response after 3 doses of IV bevacizumab injection
and to compare it with pivotal studies in the literature.
To the authors’ best knowledge, the current study is the
first to evaluate a TAE regimen in patients refractory to IV
bevacizumab who were switched to IV aflibercept therapy.

Materials and Methods

Study Design and Patients

This retrospective, single-center, observational study
included 74 eyes of 74 treatment-naive patients with
nAMD. According to the treatment protocol, three loading
doses of IV bevacizumab injections were administered to
all patients, and patients with an anatomical poor response
after three loading doses were included in the study. All
patients received three doses of IV aflibercept injections
after three bevacizumab injections, and treatment was
continued with the TAE regimen.

All procedures were performed following the principles
of the Declaration of Helsinki. Institutional review board
approval was obtained from the Local Ethics Committee
(IRB:2023-KAEK-91). Informed consent was obtained from
all patients.

Inclusion and Exclusion Criteria
Adults over the age of 50, with exudative changes due to

macular neovascularization lesions secondary to AMD,
proven by fundus fluorescein angiography (FFA), and with
a best-corrected visual acuity (BCVA) Early Treatment of
Diabetes Retinopathy Study (ETDRS) letter score between
24 and 72 were included in the study. As in previous
pivotal studies, in order not to affect the results of the
study, patients with baseline vision level of 24-72 letters,
excluding patients with very poor or good vision, were
included in the study.[6913] One eye was considered a
working eye. If both eyes were suitable, the eye with worse
VA was selected as the study eye.

The main exclusion criteria were as follows: (1) Previous
intraocular anti-VEGF use, (2) retinal diseases other than
nAMD, (3) previous intra/periocular steroid use, (4) history of
vitreo-retinal surgery in the study eye, (5) previous or active
inflammatory ocular pathologies such as uveitis, and (6)
corneal and/or lens opacities that may affect OCT imaging.

Treatment and Assessment Schedule

Initially, data such as the patient’s age and gender were
recorded. Ophthalmological examination, including
anteroposterior segment slit lamp biomicroscopy as well
as visual acuity and ETDRS letter score, non-contact air
tonometry intraocular pressure (IOP) measurements, was
performed at all visits. Color fundus photography and
spectral domain OCT were performed at each visit.

Colored fundus and FFA images were used to determine
fundus angiographic features (TRC-50DX, Topcon
Corporation, Tokyo, Japan). OCT scanning (Cirrus HD-OCT
5000, Carl Zeiss Meditec AG, Jena, Germany) was used to
determine central macular subfield thickness (CMST) and
accompanying exudative nAMD features. Those with OCT
signal strength above 7/10 were included in the study.
The foveal center in the OCT fundus image was identified
using the automatic foveal localization algorithm. The
examination protocol consisted of a6 x 6 mm macular cube
centered on the fovea, consisting of 128 horizontal b-scans
of 512 a-scans each. Retinal thickness values for each of
the nine areas corresponding to ETDRS were automatically
calculated by Cirrus OCT software. Cirrus OCT’s Macular
Thickness Analysis software uses the internal limiting
membrane (ILM) and the posterior portion of the retinal
pigment epithelium (RPE) as reference layers for central
macular thickness analyses. The layer lines were checked
for errors, and if errors were present, the ILM and RPE layer
lines were manually corrected by the researchers.

Patients in all groups were initially administered 1.25 mg
IV bevacizumab injection as a loading dose. The insurance
policy required nAMD patients to receive three doses
of bevacizumab injections as initial treatment. Similar



130

to previous studies, patients with persistent intraretinal
and/or subretinal fluid or drop in vision after 3 months of
monthly bevacizumab injection were considered refractory
to treatment and switched to aflibercept therapy.['4-16]
Patients who switched to aflibercept treatment were
administered 3 consecutive monthly aflibercept injections
as an aflibercept loading dose. After IV aflibercept therapy
was administered, patients continued aflibercept therapy
with the TAE regimen.

TAE Protocol

The eyes of those in the treatment TAE protocol group
received three consecutive IV injections of 1.25 mg
bevacizumab and 2 mg aflibercept every 4 weeks during the
“loading phase,” followed by a TAE regimen. The treatment
interval between injections was extended or shortened by
2 weeks depending on disease activity on OCT and BCVA
assessment. After the loading phase of aflibercept, patients
could extend their follow-up and treatment visits if they had
no disease activity on OCT images and the BCVA was either
improved orstable comparedtothatatthelastvisit. NoBCVA
loss =5 letters defined as stability. Disease activity by OCT
was determined based on any new intraretinal/subretinal
fluid or hemorrhage or neovascularization. The follow-up
interval was extended by 2 weeks each time, starting from
2 weeks at baseline. The longest allowed follow-up interval
was 16 weeks. An injection was administered at each
visit. The follow-up interval was shortened by 2 weeks if
OCT revealed new disease activity. In the TAE regimen, if
CMST remained stable for two consecutive sessions, visual
stabilization continued, and the interval between sessions
was extended to a maximum of 16 weeks, treatment
was postponed and the next interval was shortened to 8
weeks. If there was no worsening of nAMD, the patient was
monitored without treatment at 8-week intervals.

Outcome Measures

The primary outcome measure was changes in ETDRS
letter score at 52 weeks, and secondary outcomes included
various parameters (CMST changes, number of injections,
mean interval between injections, proportion of eyes
achieving a gain of 15 letters). This report presents early
results at 52 weeks.

Statistical Analysis

Statistical analysis was performed using SPSS software,
version 22.0 (IBM SPSS, Chicago, IL, USA). All parameters
were analyzed for distribution by the Shapiro-Wilk test
for normality analysis. Descriptive statistical methods,
including percentage and meanzstandard deviation or
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median (IQR) values, were used to present the baseline
characteristics of data according to the normality of
distribution. The categorical variables were analyzed using
the Chi-square test. The variations in parameters were
tested for significance using the Wilcoxon signed ranks
test in a non-normal distribution and paired sample t-test
in a normal distribution for consecutive measurements.
While evaluating the difference of the BCVA and CMST
values at different time points of the groups, the repeated
measurement analysis was used. The evaluations were
made at the 95% confidence interval, and the p<0.05 was a
statistically significant difference.

Results

Patient Demographics and Baseline Characteristics

Thirty-six (48.6%) women and 38 (51.4%) men participated
in this study, and the average age was 74.4+8.4 years.
Seventy-four eyes of 74 treatment-naive patients were
included in the study. Sixty-two (83.8%) of the patients were
phakic and 12 (16.2%) were pseudophakic. Baseline CMST,
ETDRS letter score, and IOP were 392.3+32.8, 42.9+16.9,
and 14.6+2.9, respectively. Baseline patient demographics
and ocular characteristics are shown in Table 1.

Functional and Anatomical Outcomes

BCVA

The BCVA ETDRS letter score of the study group was
42.9+16.9, 48.5+17.9, 52.5£17.8, and 56.8+15.1 at the
baseline, 12-, 24-, and 52-weeks visits, respectively (Table 2
and Fig. 1). ETDRS letter gains were 5.5+11.4, 9.6+13.9 and
13.8+14.2 at weeks 12, 24 and 52, respectively (Table 3 and

Table 1. Baseline patient demographics and baseline ocular
characteristics

Characteristic Study group (n=4)

Mean age+SD, years 744184
Gender, n (%)

Female 36 (48.6)

Male 38(51.4)
Lens status

Phakic, n (%) 62 (83.8)

Pseudophakic, n (%) 12(16.2)
Mean CMST+SD, pm 392.3+32.8
Mean BCVA+SD (letters) 42.9+16.9
IOP£SD mmHG 14.6+2.9

SD: Standard deviation; BCVA: Best-corrected visual acuity; CMST: Central macular su-
bfield thickness; ETDRS: Early treatment diabetic retinopathy study; IOP: Intraocular
pressure.
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Table 2. Changes in best-corrected visual acuity, central macu-
lar subfield thickness and intraocular pressure during
the study

TAE afliberceptn=30  p?

BCVA (ETDRS letters)+SD (letters)

Baseline 42.9+16.9

12th week 485+17.9 <0.001

24th week 52.5+17.8 <0.001

52th week 56.8+15.1 <0.001
CMST4SD, pm

Baseline 392.3+32.8

12th week 320.1432.5 <0.001

24th week 298+33.2 <0.001

52th week 275.7+27.8 <0.001
IOP£SD, mm HG

Baseline 14.6+2.9

12th week 14.5+2.7 0.577

24t week 14.5+2.4 0.681

52th week 14.8+2.6 0.610

SD: Standard deviation; BCVA: Best-corrected visual acuity; CMST: Central macular sub-
field thickness; ETDRS: Early treatment diabetic retinopathy study; TAE: Treat-and-extend;
IOP: Intraocular pressure. P<0.05 was considered statistically significant in 95% confiden-
ce interval (comparisons between baseline and other visits). 2Paired sample t-test.

Fig. 1). Statistically significant visual gains were detected at
all visits compared to baseline (p<0.001 for each). At week
52, a gain of 15 letters or more was detected in 34 of the
patients (45.9%).

CMST

CMST values of the study group were 392.3+32.8 um,
320.1£32.5 pm, 298+33.2 um, and 275.7+27.8 um at the
baseline, 12-, 24-, and 52-week visits, respectively (Table 2
and Fig. 1). The anatomical gains according to the change
in CMST were 72.3+20.5 um, 94.3+31.1 ym and 116.7+31.9
pum at 12, 24 and 52 weeks, respectively (Table 3 and Fig. 1).
Statistically significant anatomical gain was detected at all
visits compared to baseline (p<0.001 for each).

Treatment Exposure

The mean number of injections performed in the study
group during the 52-week follow-up was 8.2+2.5 (Table 3).
The mean final treatment interval was 8.8+2.4 weeks. At
week 52, the proportion of patients with 12 weeks or more
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Changes in mean BCVA ETDRS letters and CMST values compared to baseline at the 12th week, 24t week and 52" week. (a) Mean BCVA ETDRS

letters change chart (b) Mean CMST chart (c) Mean BCVA ETDRS letters gains chart (d) Mean anatomical gains changes from baseline. BCVA: Best-
corrected visual acuity, CMST: Central macular subfield thickness, ETDRS: Early treatment diabetic retinopathy study, TAE: Treat-and-extend
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Table 3. Differences in BCVA and CMST values compared to
baseline and treatment exposure data

TAE aflibercept n=30

BCVA changes (ETDRS letters)

12th week 551+11.4

24th week 9.6+13.9

52th week 13.8+14.2
CMST changes (um)

12th week 72.3+20.5

24th week 94.3+31.1

52th week 116.7+31.9
Number of injections 8.2+2.5
Last extension week 8.8+2.4

BCVA: Best-corrected visual acuity; CMST: Central macular subfield thickness; ETDRS:
Early treatment diabetic retinopathy study; TAE: Treat-and-extend.

between treatments was 16/74 (21.6%). No significant
change was detected in IOP values between visits.

No major ophthalmological (endophthalmitis, vitreous
hemorrhage, retinal detachment, uveitis) adverse effects
were observed during the 12-month follow-up. No
systemic adverse effects were observed in any patient
during follow-up.

Discussion

The current study investigated the effectiveness of
TAE in the treatment of nAMD using IV aflibercept in
bevacizumab-refractory patients. Early results at 52 weeks
showed a gain of 13.8 letters with an average number of
injections of 8.2. About 45.9% of patients had a gain of 15 or
more ETDRS letters. Anatomical gain at 52 weeks averaged
116.7 um, and none of the eyes showed an increase in CMST
from baseline. At week 52, the proportion of patients with
12 weeks or more between treatments was 16/74 (21.6%).

VIEW1 and VIEW2 studies are two parallel Phase 3
pivotal randomized clinical trials that demonstrated the
effectiveness of a fixed-dose regimen using aflibercept
in the treatment of nAMD.613] After these studies,
aflibercept was approved for the treatment of nAMD.
These double-masked, multicenter, parallel-group,
active-controlled studies included 2419 treatment-naive
patients with nAMD. Patients were randomized 1:1:1:1:
aflibercept 0.5 mg every 4 weeks (0.5g4); 2 mg aflibercept
(2g4) every 4 weeks; 2 mg aflibercept every 8 weeks (2g8)
after 3 injections at weeks 0, 4, and 8; or 0.5 mg ranibizumab
every 4 weeks. According to the results of the 52" week,
an average improvement of +8.7 letters (0.5 mg/g4
ranibizumab) was observed in the control group, while
in the aflibercept groups, an improvement of +9.3 letters
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in the 294 group, +8.4 letters in the 298 group, and +8,.3
letters in the 05g4 group was observed. All aflibercept and
ranibizumab groups were equally effective in improving
BCVA and preventing BCVA loss at 96 weeks, according
to the study, which presented the 96-week results of
the VIEW1 and VIEW2 study.l"3] However, it is difficult to
maintain a fixed dose regimen in clinical practice and real
life because repeating injections every 1 or 2 months can
become a burden for patients, doctors, and the health-care
system. In addition, most patients with nAMD treated with
anti-VEGF with the TAE regimen achieved visual stability
with less treatment at year 2.[7-9) Because nAMD appears to
be stabilized with adequate treatment, there is a potential
risk of overtreatment with a fixed-dose regimen.

According to the results of the randomized controlled
ALTAIR study, which compared IV aflibercept treatment
with TAE regimens (2-week or 4-week extension interval),
visual gain at week 52 was +9 and +8.4 letters in the 2- and
4-week extension groups, respectively.l’] According to the
96-week results of this study, letter gains were +7.6 and
6.1 letters. The randomized, open-label, Phase 3b/4 ARIES
trial evaluated whether early-onset TAE with IV aflibercept
treatment was lower than late-onset TAE.1®) In the results
of this study at 104 weeks, a gain of +8.4 letters compared
to baseline was observed in the early TAE group, while a
gain of +11.9 letters was observed in the late TAE group.
From baseline to week 104, 93.4% and 96.2% of patients
maintained their BCVA. According to the 52nd week results
of the prospective, randomized controlled, multicenter
TREX-AMD study, which compared IV ranibizumab
treatment with monthly fixed dose regimen and TAE
regimen, a gain of +10.5 and +8.7 letters was achieved
with the fixed dose and TAE regimen, respectively (p=0.64).
91 According to the results of this study, the TAE regimen
was comparable to the fixed-dose regimen in terms of
vision gains. In the current study, early results at 52 weeks
showed a gain of +13.8 letters with the TAE regimen, and
similar and comparable vision gains were achieved when
compared with the fixed-dose regimen and the studies
investigating the TAE regimen mentioned above.

In the ALTAIR study, the proportion of patients with a gain
of at least 15 ETDRS letters at week 52 was 32.5% and
30.9% in the 2-week and 4-week extension interval groups,
respectively.”] At the 96t week, these values were 28.5%
and 31.7%, respectively. In the ARIES study, the proportion
of patients with a gain of 15 ETDRS letters from baseline to
weeks 52 and 104 was 19.8% and 18.9% in the early TAE arm
and 27.9% and 22.1%in the late TAE arm.[81 In the TREX-AMD
study, 20% of patients in the monthly dosing regimen
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group and 30% of patients in the TAE group gained at least
15 ETDRS letters at month 24.%1 According to our early
results at week 52, the proportion of patients with a gain
of 15 or more letters was slightly higher compared to the
studies mentioned above. The reason for this may be that,
while in the pivotal studies where the above-mentioned
TAE regimen was investigated, a monthly loading dose
of anti-VEGF injection was administered for 3 months,
whereas in the current study, six IV anti-VEGF injections
were administered with  bevacizumab-aflibercept,
including three loading doses each. This may be due to the
fact that we achieved more effective VEGF inhibition in the
early stages of the treatment of the disease with a higher
number of injection loading doses.

In the 52nd week results of the VIEW1 study, there was
a change in central retinal thickness of —116.8, —116.5,
—115.6, and —128.5 uym in the control, 24, 0594, and
208 groups, respectively.®l In the VIEW2 study, these
values were —138.5, —156.8, —129.8, and —-149.2 um,
respectively.[6] In the ALTAIR study, the mean change
in central retinal thickness in the 2-week and 4-week
interval groups, respectively, was —134.4 um and —126.1
pm (week 52) and —=130.5 pm and —125.3 pm (week 96).
[7] In the ARIES study, the mean central retinal thickness
change from baseline to week 104 in the early and late
TAE groups was —135.6 pm and —125.1 um, respectively.(8]
In the TREX-AMD study, an anatomical gain of mean —170
pm was achieved in both the monthly and TAE groups
at 24 months.[ In the current study, the anatomical
gain according to the change in CMST at week 52 was
116.7 pm. Our anatomical gain results were similar and
comparable to those of the VIEW1/2, ALTAIR, and ARIES
studies. However, it was lower than the TREX-AMD study.
This may be because the baseline central retinal thickness
values of the patients included in this study were higher
than the baseline values of the current study and other
studies mentioned above (TREX-AMD baseline central
retinal thickness value was 511 pum, while in the current
study this value was 392 um).

In the ALTAIR study, the average number of injections
performed at 52 weeks was 7.2 and 6.9 in the 2-week
and 4-week interval groups, respectively.[’] In the ARIES
study, the mean number of injections at 52 weeks was
7.1 and 8 in the early and late TAE groups, respectively.[®!
In the TREX-AMD study, 13 injections were made with a
fixed dose regimen in 52 weeks, while an average of 10.1
injections were made in the TAE group.®! In the current
study, the average number of injections administered
over 52 weeks was 8.2. Our mean number of injections

data at 52 weeks was consistent with other studies. In the
ALTAIR study, the number of additional injections in the
2-week and 4-week interval groups between 52 and 96
weeks were 3.6 and 3.7, respectively. In the ARIES study,
the number of additional injections between 52 and 104
weeks were 4.9 and 5 in the early and late TAE groups,
respectively. In these studies, the number of injections in
the 2nd year decreased as expected in the TAE regimen.
According to the results of the TREX-AMD study, visual and
anatomical gains comparable to the fixed dose regimen
were achieved with the TAE regimen with fewer injections.
91 The current study presents early results at 52 weeks,
and we believe that the reduction in treatment frequency
will be significant in the 2-year results. Even according
to our early results, we achieved visual and anatomical
gains comparable to pivotal fixed monthly-dose regimens
with a lower number of injections, with an average of 8.2
injections.[®]

In the ALTAIR study, the mean final treatment interval
at 52 weeks was 10.7 and 11.8 weeks in the 2-week
and 4-week interval groups, respectively.l”l Based on
the 104-week results in the ARIES study, the mean final
treatment interval was 11.5 and 11.4 weeks in the early
and late TAE groups, respectively.’®l In the TREX-AMD trial,
at 24 months, 37% of patients in the TAE group were on
an extension interval of 11 or 12 weeks, and the mean
maximum tolerated extension interval was 8.5 weeks.[®!
In the current study, the average final treatment interval
was 8.8 weeks at 52 weeks. At 52 weeks, the proportion of
patients with a treatment interval of 12 weeks or more was
21.6%. Mean final treatment interval data were modestly
lower than other studies. The reason for this may be that,
while in the above-mentioned studies, the TAE regimen
was switched after 3 loadings, in the current study, the
TAE regimen could only be switched after 6 months of
monthly anti-VEGF loading and the treatment duration
with the TAE regimen was shorter.

Our study had several limitations. It was a single-arm study
without a control group. It evaluated patients who were
switched from bevacizumab treatment rather than the
effectiveness of a single type of anti-VEGF. The number of
cases was relatively small compared with pivotal studies.
However, to the authors’ best knowledge, the current
study is the first to evaluate a TAE regimen in patients
refractory to IV bevacizumab who were switched to IV
aflibercept therapy. Two-year results are needed to reveal
the difference in TAE in the number of injections, number
of visits, and extension intervals.
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Conclusion

According to early results of this real-life study, IV aflibercept
administered to treatment-naive nAMD patients with
treatment intervals of 2 weeks and a maximum treatment
interval of 16 weeks using the TAE regimen in those
refractories to bevacizumab improved and maintained
functional and anatomical outcomes for 52 weeks. At
the same time, no complications were observed and
the burden of the patients was reduced with the more
flexible treatment regimen. Visual and anatomical results
were achieved with the IV aflibercept TAE regimen in
bevacizumab-resistant patients, comparable to the results
of the pivotal fixed-dose regimen and TAE regimen studies.

Ethics Committee Approval: All procedures performed in
studies involving human participants were in accordance with
the ethical standards of the institutional and national research
committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. Institutional
review board approval was obtained from Kastamonu University
Clinical Research Ethics Committee (IRB number: 2023-KAEK-91).

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: Z.Y,, M.U.l; Design: Z.Y.,
M.U.l; Supervision: Z.Y.,, M.U.l; Resource: Z.Y.,, M.U.l; Materials:
Z.Y., M.U.l; Data Collection and/or Processing: Z.Y., M.U.l.; Analysis
and/or Interpretation: Z.Y,, M.U.l; Literature Search: Z.Y.,, M.U.l;
Writing: Z.Y., M.U.L; Critical Reviews: Z.Y., M.U.I.

Conflict of Interest: None declared.

Use of Al for Writing Assistance: Not declared.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. VosT, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M,
et al. Years lived with disability (YLDs) for 1160 sequelae of 289
diseases and injuries 1990-2010: A systematic analysis for the
global burden of disease study 2010. Lancet 2012;380:2163-96.

2. Spaide RF, Jaffe GJ, Sarraf D, Freund KB, Sadda SR, Staurenghi
G, et al. Consensus nomenclature for reporting neovascular
age-related macular degeneration data: Consensus on
neovascular age-related macular degeneration nomenclature
study group. Ophthalmology 2020;127:616-36. [CrossRef]

3. Campbell JP, Bressler SB, Bressler NM. Impact of availability
of anti-vascular endothelial growth factor therapy on visual
impairment and blindness due to neovascular age-related
macular degeneration. Arch Ophthalmol 2012;130:794-5.

4. DengY,Qiaol,DuM,QuC,WanlL,LiJ,etal. Age-related macular
degeneration: Epidemiology, genetics, pathophysiology,

10.

11.

12.

13.

14.

15.

16.

European Eye Research

diagnosis, and targeted therapy. Genes Dis 2022;9:62-79.
Rosenfeld PJ, Brown DM, Heier JS, Boyer DS, Kaiser PK, Chung
CY, et al. Ranibizumab for neovascular age-related macular
degeneration. N Engl J Med 2006;355:1419-31. [CrossRef]
Heier JS, Brown DM, Chong V, Korobelnik JF, Kaiser PK,
Nguyen QD, et al. Intravitreal aflibercept (VEGF trap-eye)
in wet age-related macular degeneration. Ophthalmology
2012;119:2537-48. [CrossRef]

Ohji M, Takahashi K, Okada AA, Kobayashi M, Matsuda
Y, Terano Y. Efficacy and safety of intravitreal aflibercept
treat-and-extend regimens in exudative age-related macular
degeneration: 52-and 96-week findings from ALTAIR: A
randomized controlled trial. Adv Ther 2020;37:1173-87.
Mitchell P, Holz FG, Hykin P, Midena E, Souied E, Allmeier
H, et al. Efficacy and safety of intravitreal aflibercept using
a treat-and-extend regimen for neovascular age-related
macular degeneration: The ARIES study: A randomized clinical
trial. Retina 2021;41:1911-20. [CrossRef]

Wykoff CC, Ou WC, Brown DM, Croft DE, Wang R, Payne JF,
et al. Randomized trial of treat-and-extend versus monthly
dosing for neovascular age-related macular degeneration:
2-year results of the TREX-AMD study. Ophthalmol Retina
2017;1:314-21. [CrossRef]

Kertes PJ, Galic 1J, Greve M, Williams G, Baker J, Lahaie M, et
al. Efficacy of a treat-and-extend regimen with ranibizumab
in patients with neovascular age-related macular disease: A
randomized clinical trial. JAMA Ophthalmol 2020;138:244-50.
Silva R, Berta A, Larsen M, Macfadden W, Feller C, Monés J, et
al. Treat-and-extend versus monthly regimen in neovascular
age-related macular degeneration: Results with ranibizumab
from the TREND study. Ophthalmology 2018;125:57-65.
Haga A, Kawaji T, Ideta R, Inomata Y, Tanihara H. Treat-and-
extend versus every-other-month regimens with aflibercept
in age-related macular degeneration. Acta Ophthalmol
2018;96:393-8. [CrossRef]

Schmidt-Erfurth U, Kaiser PK, Korobelnik JF, Brown DM,
Chong V, Nguyen QD, et al. Intravitreal aflibercept injection
for neovascular age-related macular degeneration:
Ninety-six-week results of the VIEW studies. Ophthalmology
2014;121:193-201. [CrossRef]

Hamid MA, Abdelfattah NS, Salamzadeh J, Abdelaziz ST,
Sabry AM, Mourad KM, et al. Aflibercept therapy for exudative
age-related macular degeneration resistant to bevacizumab
and ranibizumab. Int J Retina Vitreous 2021;7:26. [CrossRef]
Guber J, Josifova T, Henrich PB, Guber I. Clinical risk factors
for poor anatomic response to ranibizumab in neovascular
age-related macular degeneration. Open Ophthalmol J
2014;8:3-6. [CrossRef]

Song YY, Jun JH, Kim JT, Lee SC, Lee MW. Characteristics of
age-related macular degeneration showing a poor response
to three loading doses of anti-vascular endothelial growth
factor. Retina 2023;43:8-15. [CrossRef]


https://doi.org/10.1016/S0140-6736(12)61729-2
https://doi.org/10.1016/j.ophtha.2019.11.004
https://doi.org/10.1001/archophthalmol.2011.2480
https://doi.org/10.1016/j.gendis.2021.02.009
https://doi.org/10.1056/NEJMoa054481
https://doi.org/10.1016/j.ophtha.2012.09.006
https://doi.org/10.1007/s12325-020-01236-x
https://doi.org/10.1097/IAE.0000000000003128
https://doi.org/10.1016/j.oret.2016.12.004
https://doi.org/10.1001/jamaophthalmol.2019.5540
https://doi.org/10.1016/j.ophtha.2017.07.014
https://doi.org/10.1111/aos.13607
https://doi.org/10.1016/j.ophtha.2013.08.011
https://doi.org/10.1186/s40942-021-00299-4
https://doi.org/10.2174/1874364101408010003
https://doi.org/10.1097/IAE.0000000000003628

