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The use of anti-vascular-endothelial growth factor agents for neovascular age-related

macular degeneration (nAMD) in different treatment schemes is widely common in

clinical practice. However, there is currently limited data on the long-term outcomes of a

strict treat-and-extend regimen (TER) and imaging biomarkers to predict both functional

outcome and the potential for a TER exit due to success. In this retrospective study we

followed treatment-naïve subjects with nAMD starting treatment with either ranibizumab

or aflibercept in a TER without loading dose but with predefined exit criteria for up

to 8 years. We evaluated both the functional outcome and several spectral-domain

optical coherence tomography parameters in a follow-up mode using a standardized

protocol. Within the 211 eyes followed for a mean of 60.3 ± 20.9 months, follow-up

adherence was high with major part of discontinuations of TER being due to success.

Mean best-corrected visual acuity (BCVA) increased from initially 63.9 ± 15.5 ETDRS

letters to 70.0 ± 14.7 after 1 year (+6.1 letters, p < 0.001) and to 68.5 ± 18.1 (+4.6

letters, p = 0.028) at 5 years. A worse BCVA (p = 0.001) and a better external limiting

membrane (ELM) disruption score at baseline predicted (p= 0.019) BCVA gain at 5 years.

The probability of reaching the exit criteria was significantly associated with a better ELM

disruption score (p = 0.044) and the absence of a central pigment epithelial detachment

(PED) (p = 0.05) at baseline. Significant visual gains were sustained in a long-term TER

in a real-world setting. Integrity of ELM at baseline predicted BCVA gain at 5 years and

the potential for TER exit due to success.
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INTRODUCTION

Nowadays, intravitreal injection of anti-vascular endothelial growth factor (VEGF) agents is
acknowledged as the standard treatment in neovascular age-relatedmacular degeneration (nAMD).
Whereas, unprecedented visual gains were achieved in the pivotal studies for ranibizumab
(1) and aflibercept (2) with monthly respectively bimonthly intravitreal injections (IVT), the
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high associated treatment burden claimed the development of
individualized dosing protocols. Accordingly, the pro re nata
(PRN) and treat-and-extend regimen (TER) achieved frequent
use in clinical practice. Compared to the PRN schedule with an
IVT “as-needed” based on monthly visits, the TER consists in
a proactive approach with a progressive extension of treatment
and visit intervals guided by activity criteria based on optical
coherence tomography (OCT) findings and biomicroscopic
examination according to predefined stability criteria. The use
of pre-established exit criteria permitting the treatment cessation
upon disease stability may be useful to prevent unnecessary
continuation of injections (3). Better visual outcomes with
fewer clinic visits were reported in nAMD patients treated with
ranibizumab in a TER compared to a PRN schedule for up to 3
years (4, 5).

However, translation of the results achieved in the highly
controlled landmark trials for anti-VEGF therapy applying
stringent inclusion criteria to routine clinical practice remains
difficult (6). Recent studies report the maintenance of stable
visual acuity using a TER with aflibercept under real-world
conditions in patients followed for up to 4 years (7, 8).
Meanwhile, there is currently limited data on the long-term
outcomes of TER allowing a switch between the different
agents whereby possibly including more poor responders (9,
10). Previously, visual acuity after resolution of exsudation by
intravitreal anti-VEGF treatment has been correlated with the
status of the photoreceptor integrity on OCT (11). Further, early
poor responders presented with a loss of the external limiting
membrane (ELM) at baseline (12). However, in order to handle
patients’ expectations and adapt treatment strategies, baseline
predicting factors resulting in a long-term functional and
anatomic treatment response need to be identified. Therefore,
this study aims to evaluate the efficacy and outcome predicting
factors in intravitreal anti-VEGF therapy following a TER with
exit strategy in treatment-naïve patients with nAMD for up to
8 years.

METHODS

This was a retrospective single-center study which evaluated
anti-VEGF treatment between 2012 and 2020 at Vista Klinik
Binningen, Switzerland. Approval to conduct this study was
obtained from the local ethics committee [Ethikkommission
Nordwestschweiz (EKNZ No BASEC 2020-01294)], and the
study was performed in accordance with ICH-GCP guidelines
and followed the tenets of the Declaration of Helsinki. According
to local requirements general informed consent regarding
retrospective analyses of data and use of imaging material
was obtained from the patients. Eligible were treatment-naïve
patients with newly fluorescein angiography diagnosed macular
neovascularization (MNV) of all subtypes due to nAMD starting
intravitreal anti-VEGF therapy in a treat-and-extend regimen
(TER) using either aflibercept 2mg (Eylea; Bayer, Switzerland) or
ranibizumab 0.5mg (Lucentis; Novartis AG, Basel, Switzerland).
Excluded were subjects with baseline corrected visual acuity
<20/200 (Snellen) or any other previous or adjunct treatment

for nAMD including anti-VEGF therapy in a PRN schedule,
stereotactic radiotherapy or photodynamic therapy or a follow-
up of <18 months.

Within this clinical routine setting a standard TER without
loading dose but with exit strategy was used (13). Beside visual
acuity assessment, biomicroscopic examination and Spectral-
domain Optical Coherence Tomography (SD-OCT) imaging,
each visit included an intravitreal injection and beginning
from visit 2 (week 4) onwards the TER interval was either
extended or shortened by 2 (up to 2014 by 4) weeks (minimum
of 4 weeks) depending on predefined criteria: If no signs
of intra- or subretinal fluid were observed on SD-OCT or
had remained stable for three consecutive visits and no new
hemorrhage was visible, treatment intervals were extended; in
the case of instability (new or increased sub- or intraretinal
fluid compared to the last two previous visits and the “dryest”
SD-OCT during follow-up or presence of a new hemorrhage)
intervals were shortened. If the maximum interval of 12
weeks (from 2016 onwards 14 weeks) was maintained three
consecutive times without recurrence, a further visit with the
option of TER exit in the case of persisting MNV inactivity
was performed 14 weeks (from 2016 onwards 16 weeks)
after the last injection, followed by at least 2-monthly follow-
up visits. After an exit of TER due to success, the time
span between the last injection and an eventual recurrence
was recorded.

SD-OCT scans were acquired using an established protocol
consisting of volume scans. For the volume scan of 20◦ ×

15◦, 19 frames (High Speed mode, 9 frames, 512 A-scans) were
acquired in a follow-up setting. Further, a 6-mm star scan
(High Speed mode, 9 frames, 512 A-scans) was performed.
Quantitative and qualitative evaluations were performed by
one physician (LH) according to a standardized protocol.
Photoreceptor inner segment and outer segments (IS/OS)
interface and external limiting membrane (ELM) impairment
were evaluated in the macular star scan by calculating the
mean of the disruption scores of the horizontal and vertical
scans. Impairment of ELM and IS/OS in the central 1mm were
graded from 0 (intact) to 3 (severe) as previously described in
diabetic macular oedema (14, 15). The following grading was
used: 0 (no disruption in 1-mm center), 1 (mild disruption
<1/4 within 1-mm center), 2 (1/4–3/4 disruption within 1-
mm center), and 3 (>3/4 disruption within 1-mm center),
see Figures 1, 2. Geographical atrophy was assessed by fundus
autofluorescence. BCVA values were converted to their Early
Treatment Diabetic Retinopathy Study (ETDRS) letter score
equivalents (16).

Statistical analyses were performed with SPSS version 21
(SPSS, Inc., Chicago, IL). Descriptive data were presented as
mean ± standard deviation (SD) or percentages. Paired and
unpaired t-tests were performed to compare baseline with follow-
up values or differences between subgroups. Pearson correlation
coefficients were calculated for correlation analyses. Significant
predictors of functional and anatomic outcomes in univariate
analysis were subsequently entered in multivariate regression
analyses (linear and logistic models) with a backward selection
procedure. P < 0.05 were considered statistically significant.
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FIGURE 1 | Vertical and horizontal OCT scans in the macular star setting with an ETDRS grid overlay centered on the fovea. After identification of the central 1mm

(yellow), the length of the disrupted external limiting membrane (ELM) (green) and IS/OS junction line (blue) were measured with the measuring tool. Grading was

carried out as described in the methods section. Subsequently, both disruption scores were calculated as the means of the corresponding scores obtained in the

horizontal and vertical scan, respectively. In this example resulted an ELM disruption score of 2 and an IS/OS disruption score of 2.5 with an impaired BCVA of 58

letters.

RESULTS

Two hundred-eleven eyes from 187 patients were included. Mean

patient age was 77.9 ± 8.0 years with 116 females (62%) and 71

males (38%). Baseline characteristics are summarized in Table 1.

The mean length of total follow-up was 60.3 ± 20.9 months

(range 18–106) with a mean follow-up under TE regimen of

53.7 ± 23.3 months (range 18–106). While all eyes had a follow-
up of ≥18 months, 198 were followed up for ≥2 years, 185 for
≥3 years, 164 for ≥4 years, 134 for ≥5 years, 71 for ≥6 years,
35 for ≥7 years and 13 for up to 8 years. 112 eyes (53.1%)
discontinued TER in our clinic during the observation period
whereof 64 (57.1%) due to success (regular TER exit, 30.3% of
all eyes), 21 (18.8%) deceased between start of treatment and
2020, 17 (15.2%) at their own request including cases lacking
functional potential and 9 (8.0%) due to relocation. While all

patients started TER with either ranibizumab or aflibercept, 126
eyes (59.7%) switched treatment agents during follow-up, on
average 1.13 times (Table 2). The mean time span from baseline
to the first switch and from the previous switch to the second
and third switch were 14.5 ± 12.0, 43.5 ± 19.1, and 10.0 ±

7.1 months, respectively. The proportion of eyes treated with
aflibercept increased from 10.4% at baseline to 80% at year 6
(Table 2).

Functional Outcomes
Mean BCVA for all eyes (still in TER and eyes after exit of
TER) improved significantly from 63.9 ± 15.5 letters (20/55) at
baseline to 69.4± 13.9 letters (20/40) after 3months (+5.5 letters,
p < 0.001) and to 70.0 ± 14.7 (20/40) letters after 1 year (+6.1
letters, p < 0.001), see Figure 3. The improvement in BCVA was
significant until the fifth year of treatment [68.5 ± 18.1 letters
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FIGURE 2 | Applying the grading system to an eye with a preserved BCVA of 80 letters, this example illustrates an only mildly disrupted ELM (impairment score of 0.5)

in the presence of an already altered IS/OS interface (disruption score of 1.5).

(20/43),+4.6 letters, p= 0.028]. Thereafter, BCVA still remained
stable compared to baseline (+2.5 letters at year 6, p= 0.774).

Analysis including only the eyes still treated within TER
revealed comparable BCVA gains with a significant increase from
63.9 ± 15.5 letters (20/55) at baseline to 69.4 letters (20/40) after
3 years (+5.5 letters, p < 0.001). The gain in BCVA remained
significant until year 6 of treatment (+6.2 letters, p = 0.007) and
subsequently BCVA gains stabilized compared to baseline.

Out of all eyes (TER and exit) 16 eyes had suffered a vision
loss ≥15 letters at year five whereof 10 due to geographical
atrophy, 5 due to sub-retinal fibrosis and one caused by a
macular hemorrhage. The proportion of eyes reaching a vision
gain ≥15 letters remained stable throughout the observation
period with 22.4% of eyes at year five (Table 2). No significant
differences regarding BCVA gain after 5 years of treatment
could be shown between eyes treated continuously with either
ranibizumab (n = 65) or aflibercept (n = 20) during the entire
observation period (p= 0.899).

Injection Frequencies and Treatment
Intervals
Within the TER eyes received a total of 35.6 ± 20.8 injections
(mean± SD) during follow-up. Most of them were administered
during the first year and significantly less during the second year
(9.9 ± 2.1 vs. 7.4 ± 3.3, p < 0.001) (Figure 4). Subsequently, the
number of injections remained stable throughout the observation
period. The mean maximum recurrence-free treatment interval
(RFTI) increased from 7.1 ± 2.6 weeks during the first year to
8.5 ± 3.9 weeks after 5 years (p < 0.001). Likewise, the mean
maximum treatment interval could be extended from 8.1 ± 2.5
weeks during the first year to 9.0 ± 3.9 weeks in the fifth year
(p < 0.001). While 11.9% of the eyes reached the maximum
RFTI of 12 weeks after the first year, this proportion could be
extended to 27.9% after 5 years, see Figure 4. Sixty-four eyes
(30.3%) reached the exit from TER whereof 51 (79.7%) in the
first 5 years. Twenty-two eyes (34.4%) experienced a recurrence
occurring after a mean of 11.2± 6.7 months.
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TABLE 1 | Baseline characteristics.

Characteristic (n = 211)

Age at baseline, years ±SD 77.9 ± 8.0

Female sex, n (%) 116 (62.0)

Mean BCVA, ETDRS letters ±SD (Snellen) 63.8 ± 15.5 (20/55)

Lesion type

Type 1 MNV, n (%) 127 (60.2)

Mixed type 1 and 2 MNV, n (%) 31 (14.7)

Type 2 MNV, n (%) 43 (20.4)

Type 3 MNV, n (%) 10 (4.7)

Presence of CNV in central 1mm, n (%) 146 (69.2)

Location of fluid

Intraretinal only, n (%) 48 (22.7)

Subretinal only, n (%) 121 (57.3)

Intraretinal and subretinal, n (%) 42 (19.9)

Mean CRT±SD, µm 405.4 ± 122.5

Presence of central geographic atrophy, n (%) 54 (25.6)

Presence of pigment epithelial detachment in central 1mm, n (%) 152 (72.4)

Morphologic Characteristics
The central retinal thickness (CRT) decreased significantly from
405.4± 122.5µm at diagnosis to 313.8± 87.3µm after 3 months
(p< 0.001) with a consecutive stabilization (Figure 5). There was
a weak negative correlation between CRT and BCVA at baseline
(r = −0.350, p < 0.001). The proportion of eyes reaching dry
macular conditions increased to 55.7% after 2 years and remained
stable until the end of observation (Table 3).

The IS/OS interface and ELM disruption scores decreased
significantly after 1 year of treatment and stabilized thereafter
(2.2 ± 0.9 vs. 1.74 ± 1.0 and 1.8 ± 1.0 vs. 1.4 ± 1.0, p < 0.001,
respectively) (Table 3). Both disruption scores were highly
correlated with BCVA during the whole observation period.
Namely, correlation coefficients between IS/OS disruption score
and BCVA were −0.555 at baseline, −0.617 at year 1 and
−0.604 after 5 years (p < 0.001, respectively). Likewise, ELM
disruption score was strongly correlated with BCVA at diagnosis
(r = −0.553), after 1 year (r = −0.693) and after 5 years
(r =−0.710) (p < 0001, respectively).

Outcome Predictors
In univariate analysis, while the presence of a MNV in the
central 1mm at baseline was associated with a significantly worse
BCVA during the first 5 years of treatment (p < 0.001), these
eyes showed significantly higher BCVA gains than eyes without
central MNV during year 1 and 2 (+7.6 letters vs. +3.4 letters,
p = 0.004 and +6.9 letters vs. 3.0 letters, p = 0.022). While type
2/mixed type 1–2 lesions (n= 74) had significantly worse baseline
BCVA than type1/type3 lesions (n = 137) (p = 0.023), eyes with
type 2 MNV (n = 43) showed significantly higher BCVA gain
after the first and fifth year compared to the other lesion types
(+13.0 vs. +4.6 letters, p < 0.001 and +8.8 vs. +2.3 letters,
p= 0.044). Subsequent multivariate regression analysis identified
younger age (p = 0.049), a worse baseline BCVA (p < 0.001)

and the absence of a central PED (p = 0.046) as significant
predictors for a higher BCVA gain at year 1 whereas a better
BCVA score at year 1 was only significantly associated with a
higher baseline BCVA (p < 0.001). After 5 years of follow-up,
significant predictors of BCVA gain and BCVA score were the
baseline BCVA (p = 0.001), a better ELM disruption score at
baseline (p = 0.019) and the absence of central GA at baseline
(p = 0.006). Furthermore, logistic regression analysis including
several morphologic parameters selected a low CRT (p = 0.035),
a better ELM disruption score (p = 0.044) and the absence of
a central PED at baseline (p = 0.05) as independent variables
predicting early disease control permitting the exit of the TER
in the first 5 years.

DISCUSSION

Our study is the first to report a significant visual gain of almost
one line ETDRS chart after 5 years using a strict TER with exit-
strategy in a clinical setting (7–9, 17). We included a bigger
cohort compared to previously published long-term studies [211
vs. 82 (8) and 101 (10) eyes, respectively] with a greater treatment
adherence [88 vs. 48% (7), respectively, 74% (8) at 3 years,
78% vs. 27% (7), respectively, 61% (8) at 4 years and 64% vs.
40% (9), respectively, 25% (18) at 5 years]. Furthermore, the
inclusion of a population treated with mixed agents led to a
better reflection of clinical practice and less selection bias. Despite
the higher baseline BCVA score of 63.9 letters in our study
population, resulting in a possible ceiling-effect, we observed a
gain of +4.7 letters in eyes under TER at year 4 comparable
to the improvements of +3.6 (7), respectively, +6.6 letters (8)
after 4 years in similar populations. A meta-analysis of real-life
studies using a TER with ranibizumab reported a BCVA gain
of +5.4 after 3 years (4). In the present study 24.4% of all eyes
gained more than 3 lines after 4 years which is only slightly below
the 29.8% achieved in controlled clinical trials like the VIEW 1
extension study (19).

Concerning treatment intervals, our injection frequencies
were higher than in other recent studies using aflibercept (7, 8)
probably due to the stable proportion of 30% eyes requiring 4-
week treatment intervals in our cohort. This might be explained
by our good long-term treatment adherence and inclusion
criteria namely allowing the switch between anti-VEGF agents,
thus possibly including more poor responders. Accordingly,
Mrejen et al. (18) report a similar number of injections per
year in a cohort with a mean follow-up period of 3.5 years and
mixed treatment agents (8.3 vs. 8.2, mean). While an increased
duration of treatment effects using aflibercept has been described
in eyes with limited response to ranibizumab, in our study the
treatment distribution shifted from 90% ranibizumab in the first
year toward 80% aflibercept in year 6 (20). However, due to the
limited number of eyes treated with a single agent in our cohort,
we did not analyze outcomes according to the administered drug.

In our study 30.3% of eyes reached the exit criteria whereas
Jaggi et al. (8) report a similar proportion of 29% in a study
with mean follow-up of 3.5 years with a comparable recurrence
rate (34.4%/28% after 11.2 months/52.2 weeks, mean). Further,
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TABLE 2 | Distribution of anti-VEGF agents.

1st year 2nd year 3rd year 4th year 5th year 6th year

Anti-VEGF agent received

Ranibizumab, n (%) 189 (89.6) 107 (50.5) 62 (33.5) 41 (25.7) 29 (22.0) 20 (20.0)

Aflibercept, n (%) 22 (10.4) 104 (49.5) 123 (66.5) 118 (74.3) 103 (78.0) 80 (80.0)

Number of eyes being switched 82 18 12 6 5 3

FIGURE 3 | Best-corrected visual acuity (BCVA) change of all eyes (treat-and-extend regimen & exit) from baseline until year 6. Values are shown in Early Treatment of

Diabetic Retinopathy Study (ETDRS) letters ± SD, standard deviation.

FIGURE 4 | (A) Number of injections of eyes treated in TER from baseline to year 5. (B) Change in distribution of recurrence-free treatment intervals of eyes treated in

TER from year 1 to year 5.Values are shown as mean ± SD, standard deviation and percentages.

our visual acuity data after 5 years including eyes solely under
observation compared to eyes still in TER were only slightly
lower (68.5 vs. 71.1 letters), supporting the use of an exit strategy
which results in good functional outcomes without unnecessary
treatment burden (3).

We report a persistent reduction in CRT throughout the
observation period with a stable proportion of a fluid-free OCT
in around half of the eyes which supports previously published

findings in smaller cohorts (7, 8). The integrity of the IS/OS
interface and ELM improved with anti-VEGF treatment and
stabilized in the long term, therefore supporting the short-term
results of Oishi et al. (21) who showed the recovery of IS/OS and
ELM in response to anti-VEGF therapy.

Type 1 lesions were reported to maintain better visual
outcomes compared to the other phenotypes (18, 22, 23).
Contrary to the results of Mrejen et al. (18) in our cohort type
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FIGURE 5 | Central retinal thickness (CRT) of eyes treated in TER from baseline to year 6. Values are shown as mean ± SD, standard deviation.

TABLE 3 | Change in functional and morphological outcomes during follow-up.

All eyes (TER &

follow-up after exit)

Baseline 1st year 2nd year 3rd year 4th year 5th year 6th year

n = 211 n = 211 n = 198 n = 185 n = 164 n = 134 n = 71

Mean BCVA letters

ETDRS ±SD (Snellen)

63.9 ±

15.5

(20/55)

70.0 ±

14.7

(20/40)

69.6 ±

15.1

(20/40)

67.7 ±

17.5

(20/44)

67.3 ±

18.8

(20/45)

68.5 ±

18.1

(20/43)

66.4 ±

18.8

(20/47)

Loss ≥15 letters

ETDRS, n (%)

/ 11 (5.2) 13 (6.6) 21 (11.4) 20 (12.2) 16 (11.9) 12 (16.9)

Gain ≥15 letters

ETDRS, n (%)

/ 54 (25.7) 50 (25.3) 42 (22.7) 40 (24.4) 30 (22.4) 11 (15.5)

Eyes in TER Baseline 1st year 2nd year 3rd year 4th year 5th year 6th year

n = 211 n = 211 n = 185 n = 159 n = 132 n = 100 n = 47

Mean BCVA letters

ETDRS ±SD (Snellen)

63.9 ±

15.5

(20/55)

70.0 ±

14.7

(20/40)

70.3 ±

14.6

(20/40)

69.4 ±

15.8

(20/41)

68.6 ±

17.9

(20/43)

71.1 ±

15.5

(20/38)

70.1 ±

13.4

(20/40)

Location of fluid

Dry, n (%) 0 98 (46.4) 103 (55.7) 76 (48.3) 71 (53.8) 48 (48.0) 21 (44.7)

Intraretinal, n (%) 48 (22.7) 42 (19.9) 31 (16.8) 37 (21.8) 29 (22.0) 24 (24.0) 12 (25.5)

Subretinal, n (%) 121 (57.3) 60 (28.4) 44 (23.8) 43 (27.0) 29 (22.0) 26 (26.0) 11 (23.4)

Intraretinal and

subretinal, n (%)

42 (19.9) 11 (5.2) 5 (2.7) 3 (1.9) 1 (0.8) 2 (2.0) 3 (6.4)

Mean IS/OS interface

disruption score

2.19 1.74 1.72 1.72 1.71 1.69 1.66

Mean ELM disruption

score

1.83 1.35 1.35 1.33 1.32 1.21 1.26

Presence of PED in the

central 1mm, n (%)

152 (72.4) 141 (66.8) 124 (67.0) 110 (69.2) 93 (70.5) 68 (68.0) 35 (74.5)

2 lesions were correlated with higher BCVA gains compared
to the other subtypes. However, these findings might partially
be explained by their lower baseline BCVA as no significant
association was shown in multivariate analysis. Yet, multivariate
analysis identified a younger age and a worse baseline BCVA as

predictors of better BCVA gain, findings previously described as
a ceiling effect (18, 22, 24).

Our study is the first to analyze a multitude of OCT
parameters as predictors for long-term visual outcomes in TER.
The presence of central GA at baseline was associated with
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less long-term (5 years) BCVA gain. Accordingly, areas of
hypoautofluorescence have been described as a predictor of poor
anti-VEGF response at 1 year, additionally the visual potential
in these patients is likely reduced due to the progression of the
atrophic component (11, 22).

Photoreceptor integrity as evaluated by ELM and IS/OS
interface has been shown as an important contributor to visual
function in various macular pathologies (25, 26). In our study,
a worse ELM disruption score at diagnosis predicted poor
visual gain at 5 years which supports its previously described
importance in predicting short-term visual acuity following the
first injection (12) as well as after 6 (23) and 18 months (27),
respectively. Since destruction of ELM reflects the impairment
of photoreceptor nuclei and therefore severe retinal damage
whereas IS/OS involves only the segments, ELM might serve as
a better predictor of VA gain (11) even after the disappearance
of the IS/OS interface. Likewise, Oishi et al. describe a higher
correlation between BCVA and integrity of ELM than IS/OS
in nAMD following photodynamic therapy, resulting from its
higher sensitivity in advanced retinal damage (28).

The presence of a central PED has been associated with poor
short-term visual outcome (22), increased recurrences (23) and
poor response to anti-VEGF therapy at 1 year (29). In the VIEW
1 extension study, the vision loss after shifting to a PRN regimen
was mostly attributed to recurrent fluid in eyes with PED at
diagnosis (30). In a large retrospective study, the presence of
a PED at treatment discontinuation after fulfilling exit criteria
was a risk factor of recurrent disease (3). Whereas, in our study
the presence of a central PED at baseline or at exit was not
associated with an increased risk of recurrence, it was a significant
predictor of VA gain at 1 year and the probability of reaching
the exit criteria. Accordingly, tissue beneath the retinal pigment
epithelium might impair both oxygen diffusion via the choroid
and drug penetration from the vitreous.

Whereas, no previous studies investigated predictors of
reaching exit criteria, Haddad et al. (31) suggest a significant
increase in the incidence of yearly remissions with the years of
anti-VEGF therapy using a PRN regimen. In our cohort a low
baseline CRT and ELM integrity were associated with reaching
the exit of TER within 5 years.

Limitations of this study lie in its retrospective design, hence
including eyes at different time points between 2012 and 2020,
therefore, the availability of anti-VEGF agents and the treat-
and-extend protocol differed slightly. Analyzing both eyes in
24 patients, some interdependence between the eyes cannot be
excluded. The high retention rate of 64% after 5 years with death
as the main reason for a drop-out, the overall size of the study

population as well as the follow-up of up to 8 years contribute
to the strengths of our study. The inclusion of a population
treated with mixed agents results in decreased selection bias.
The treatment at a single department with subsequent follow-up
even after reaching the exit criteria led to standardized disease
management and enabled early recognition of recurrences.

To conclude, we report sustained long-term visual
gains in a large cohort of eyes with treatment-naïve
nAMD using a TER with exit-strategy exhibiting a
great treatment adherence followed for up to 8 years.
Baseline characteristics such as the integrity of ELM
predicted the probability of reaching exit criteria within
5 years as well as long-term visual outcome and may
be useful in adapting treatment strategies and handle
patients’ expectations.
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