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Abstract
Background To evaluate the impact of injection frequency on yearly visual outcomes of patients treated with intravitreal
aflibercept for neovascular age-related macular degeneration (nAMD) over a period of 5 years in a tertiary ophthalmic
centre.
Design Single centre, retrospective cohort study.
Participants Consecutive treatment-naive nAMD patients initiated on aflibercept injections 5 years ago.
Methods The Moorfields OpenEyes database was searched for consecutive patients who were initiated on intravitreal
aflibercept for nAMD in 2013–14 and the visual acuity (VA) in Early Diabetic Retinopathy Study (ETDRS) letters and
injection records per year were recorded for a period of 5 years. Analyses of the whole cohort and a sub-sample of 5-year
completers were done. The cohort was further grouped into Group A (on continuous treatment), Group B (early cessation of
treatment) and Group C (interrupted treatment) to evaluate the relation between treatment frequency and visual outcomes.
Main outcome measures The primary end point was change in VA at 5 years; secondary outcomes included proportion of
eyes that gained or maintained VA, number of injections received and the effect of treatment frequency.
Results Data were collected on 468 patients (512 eyes). Sixty-six percent of the patients completed 5-year follow-up. The
mean age of the whole cohort was 79.5 ± 8.5 years and the mean baseline VA was 58.3 ± 15.4 letters. Amongst the
completers, final VA change was −2.9 (SD 23.4) ETDRS letters and the cumulative number of injections over 5 years was
24.2 (10.6). Group A had three letter gain and received significantly higher cumulative number of injections over 5 years
than Group B and C (31.8, 14.6 and 18.4 respectively, p= 0.001). After adjusting for age and baseline VA, on average, final
VA was +8.0 letters higher in the ≥20 injections group than the <20 group (p= 0.001).
Conclusions Aflibercept therapy results in sustained good visual outcome over 5 years in neovascular AMD eyes when early
and persistent treatment is given.

Introduction

Neovascular age-related macular degeneration (nAMD) is a
common cause of visual impairment in patients’ ≥55 years.
It is characterised by the presence of choroidal neovascu-
larisation that may leak or bleed and if left untreated, results

in visual loss of ~10 Early Treatment Diabetic Retinopathy
Study (ETDRS) letters by the end of 1 year [1]. Anti-
vascular endothelial growth factor (anti-VEGF) therapy is
the standard of care for this condition. Aflibercept (Eylea;
Regeneron Pharmaceuticals, Inc., Tarrytown, NY, and
Bayer AG, Leverkusen, Germany) is a fusion protein that
inhibits VEGF-A, VEGF-B isoforms and placental growth
factor and has demonstrated a long half-life and high affi-
nity for VEGF. Aflibercept received marketing authorisa-
tion in the European Union on 21st November 2012
following which the National Institute for Health and Care
Excellence in England and Wales recommended its use for
nAMD. Since then, it has been widely used for this con-
dition in the National Health Service (NHS).
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At approximately the same time, there was an increased
global awareness that a more stringent fixed or treat and
extend dosing than a pro-re-nata (PRN) regimen is essential
to sustain initial visual acuity (VA) gains with any anti-
VEGF agents. Therefore, in the UK, the VIEW 1 and 2
fixed dosing in the first year was widely adopted as the
protocol for treatment of nAMD in the first year and
resulted in good visual outcomes [2]. However, reports
from the second year onwards highlighted the need for more
proactive dosing to sustain initial VA gains [3, 4]. Despite a
mandated protocol for treating nAMD, not all patients are
treated as per protocol in real-life and clinicians tend to
individualise regimens to meet patient requirements.
Moreover, by 5 years, treatment may have been stopped in a
proportion of patients due to disease stability or futility and
the outcomes of these patients also need to be considered in
such cohort studies. Many patients also fail to attend
appointments as duration of follow-up increases due to the
inability to keep to the gruelling follow-up regimens due to
logistic or health reasons. Unlike many other parts of the
world, the cost of therapy is not a barrier as treatment is free
at the point of care in the NHS. In order to understand the
impact of these gaps in daily routine practice, there is a need
to evaluate the long-term visual outcome of aflibercept
therapy for treatment-naive nAMD.

The objective of this study was to evaluate the 5-year VA
outcome of patients with treatment-naive nAMD initiated
on aflibercept since its approval for use in Moorfields Eye
Hospital.

Methods

Study design

This cohort study was designed to evaluate the VA out-
comes and aflibercept injection frequency over 5 years in a
protocol guided routine clinical practice. The study was
approved by the clinical effectiveness department of
Moorfields Eye Hospital (CA18/MR/15-141). The study
setting is Moorfields Eye Hospital that provides retinal
services across multiple centres in London, UK. The service
delivery across all centres follows the same clinical guide-
lines and policies and patient records are electronically
maintained.

Study cohort

Data were collected from a mandated electronic set of
records maintained for each patient at each visit. All
treatment-naive patients initiated on aflibercept from 1
January 2013 to 30 September 2014 were included in the
study. The initial diagnosis of nAMD was confirmed using

spectral domain optical coherence tomography (SDOCT)
and fluorescein angiography. VA and SDOCT testing was
performed at every visit in dedicated clinics for intravitreal
injection service.

The records collected and analysed included VA at
treatment initiation, VA at 12, 24, 36, 48 and 60 months and
the mean number of injections per year. A window of
±1 month was allowed for each annual visit. Patients were
excluded from participation if they received any other anti-
angiogenic agents at any time point before or after initiation
of aflibercept therapy.

Treatment protocol

The intravitreal aflibercept treatment protocol recommends
three loading doses followed by 8-weekly fixed dosing
until week 40 when the patients could be transferred to a
treat and extend (T&E) regimen. The T&E regimen
allowed visits to be extended at 2 weekly intervals and
reduced by 2 weeks in case of reactivation [4]. When
patients are injected at 12 weekly intervals for 3 con-
secutive visits without any evidence of reactivation, they
could be referred to a stable AMD retinal clinic where they
are monitored at 8–12 weekly intervals with VA and
SDOCT measurements. If they show any signs of activa-
tion, the patients are reinitiated on a T&E regimen. Some
receive PRN dosing whilst others a combination of T&E
followed by PRN dosing according to clinician discretion.
Stability was defined as three 12 weekly dosing showing no
change in macular anatomy or VA. Some patients could be
moved to 16 weekly T&E regimen if deemed appropriate
by the clinician. Patients were discharged based on clin-
ician discretion and these included patients with poor
potential for visual improvement due to irreversible
macular changes and those who have showed a complete
resolution of the disease and achieved maximum visual
potential.

Data variables

VA measurements were recorded in ETDRS letters at 4 m
using patient’s habitual corrections where available sup-
plemented with use of pinhole. VA of counting fingers or
worse was given a value of 0 letters. The VA at treatment
initiation and yearly intervals until 5 years were recorded
for all patients. In a few instances (<5%), where VA scores
were recorded in different notations, they were converted to
ETDRS letters using a standardised conversion table.
Baseline injection visit was defined as the visit of first
injection. Maintenance of VA was defined as change in VA
from +4 to −4 letters from baseline and gain in VA as gain
of ≥5 letters. For non-completers, VA were recorded until
the last clinic visit. Dates of administration of the injections
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by eye were collected to assess the frequency of aflibercept
injections per year.

Statistical analysis

The analysis was done for (a) the whole cohort defined as
every patient initiated on intravitreal aflibercept therapy in
2013 and (b) the completers defined as the sub-sample who
completed 5-year follow-up. For missed visits, an average
VA score was calculated using the observations before and
after the missed visits. No observations were carried for-
ward in patients lost to follow-up. The last visit was con-
sidered as 60 ± 3 months. All statistical tests were two-sided
(α < 0.05). Continuous variables were described by mean ±
standard deviation. A patient-level analysis was done for
age, sex, first or second eye involvement and patients who
received bilateral injections on the same day. An eye-level
analysis was also conducted to assess VA per visit, dates of
injections and monitoring visits. The association between
final VA to the frequency of aflibercept injections was
calculated using the Kruskal–Wallis and Dunnes test. While
comparing the different VA categories with each other and
the frequency of injections received, P value was calculated
from post-hoc Dunnes test (Bonferroni adjusted by multi-
plying p value from each test by (m) total number of pair-
wise comparisons). The eyes of an individual were
considered independent given the pathophysiology of
nAMD. The 5-year completers were divided into three
subgroups. Group A—eyes that continued to receive treat-
ment throughout 5 years, Group B—eyes that stopped
receiving treatment and stabilised requiring no further
treatment until completion of 5 years and Group C—eyes
that stopped receiving treatment for a minimum of
12 months and were re-initiated on treatment. The com-
parison among the groups was done using one-way analysis
of variance. All analyses were performed with the statistical
software SPSS (SPSS, USA).

Results

A total of 512 eyes of 468 patients were initiated on afli-
bercept therapy for nAMD and constituted the whole
cohort, 338 eyes of 309 (66%) patients had completed 5-
year follow-up and were included within the completers
cohort. Figure 1 shows the flow of patients in the study
period, the number of patients excluded from analysis and
the reasons for exclusion, if provided.

Baseline characteristics

Mean age of the whole cohort was 79.5 ± 8.5 years and 54%
of the patients were female. Mean baseline VA for the study

eyes was 58.3 ± 15.4 letters and fellow eyes was 57.3 ± 27.6
letters. Proportion of study eyes with baseline VA ≥ 70,
54–69, 37–53 and <37 letters was 29.1%, 39%, 18.2% and
13.1%, respectively. Forty-four (9.4%) patients received
injections in both eyes during the study period. Twenty-six
(59%) of the 44 patients were initiated on bilateral injec-
tions on the same day.

VA and injection outcomes

VA outcomes in the whole cohort and the completers are
shown in Table 1. There was no statistically significant
difference between the 5-year completers and the whole
cohort with regards to the mean changes in VA from
baseline, from preceding year, cumulative number of
injections and injections administered per year until last
follow-up. Maximum VA gain was seen in the first year (5.6
letters in the whole cohort versus 6.3 in the completers).
Gain in VA from baseline was maintained until the third
year following which the VA dropped below the baseline
with the final VA change in the completers at 5 years being
−2.9 letters. By the end of fifth year, 42.9% eyes gained
VA and 17.9% maintained VA (±4 letters). Among the 338
eyes that completed 5-year follow-up, 180 eyes (53.3%)
were in Group A, 120 eyes (35.5%) in Group B and 38 eyes
(11.2%) in Group C. Proportion of patients for whom
treatment was stopped and never re-initiated were 0%,
3.3%, 15%, 6.8% and 10.4% at 1, 2, 3, 4 and 5 years,
respectively.

Injection frequency

Table 2 shows the decreasing frequency of injections
received annually over 5 years. Of the 512 eyes included in
the study, 1 eye received 3 injections or less in the first year
of treatment. Proportion of eyes that received ≤3 injections
in year 2, 3, 4 and 5 years were 23.7%, 39.1%, 45.9% and
53.6%, respectively. Proportion of eyes that received ≤4
injections in year 2, 3, 4 and 5 years are 39.9%, 48.8%,
54.1% and 63.6%, respectively. Those that received ≥ 5
injections in year 2, 3, 4 and 5 were 60.0%, 51.2%, 50.0%
and 36.4% eyes.

Correlation between visual outcomes and injections
received

Table 3 shows that the decline in mean number of injections
was associated with worsening final VA across all years.
Significantly more injections were given in eyes with good
final VA (≥70 letters) compared with those with poor final
VA (<37 letters) and this was observed in each year from 2
to 5 years. By assessing association between total injections
and adjusted change in VA from baseline to year 5, every
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additional injection resulted in a 0.6 letter gain in VA (p <
0.001). When adjusted for age and baseline VA, there was a
statistically significant association between total number of
injections given and change in VA. On an average, the
adjusted mean difference in final VA in the group who
received ≥20 injections compared with the group <20
injections was +8.04 letters (p= 0.001). Change in VA
from baseline of those who received ≤3 injections in year 2,
3, 4 and 5 years was 1.2, −2.0, −7.5 and –6.5 letters
respectively while the change in VA observed in eyes that
received ≤4 injections was 1.7, −0.4, −5.3 and −6.4 letters,
respectively. In contrast, eyes that received ≥5 injections
had a mean change in VA of 5.4, 4.1, 3.52 and 3.76 letters
in year 2, 3 4 and 5.

Subgroup analysis

Change in VA from baseline was significantly different
among the three groups with the maximum letter loss seen
in Group B (−11.2 ± 25.8), followed by Group C (−3.8 ±

26.8) (p < 0.05). Eyes with continued treatment (Group A)
throughout 5 years sustained a 3.2 ± 18.8 letter gain at the
end of 5 years and received significantly higher cumula-
tive number of injections. Group B received less than half
number of injections as compared with Group A (14.6 ±
5.5 injections versus 31.8 ± 7.7 injections, respectively)
(p < 0.05). Group C received a mean of 18.4 ± 4.6 injec-
tions. Figure 2 shows the distribution of patients in each
VA category in the Group B patients to show that the
decrease in VA was mainly while the patients were on
treatment.

Lost to follow-up data

Number of patients lost to follow-up per year and reasons
for treatment discontinuation is shown in Fig. 1. Total of
159 patients were excluded from analysis, of which 6
patients switched to another anti-VEGF agent, and 1
developed visual loss due to endophthalmitis. Among the
patients who were lost to follow-up, the mean change in VA

Fig. 1 Flowchart of Patient
cohort with Timeline. Analysed
cohort represents the number of
eyes analysed and number of
patients excluded (with reasons
mentioned) at each timepoint.
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was −2.9 (±22.2) at last follow-up with 32.2% having a VA
of ≥70 letters at last follow-up. Mean change in VA defined
as mean of final recorded VA minus baseline VA of patients
lost to follow up per year was 3.5, 8.3, 0.8, −8.3 and −6.8
letters. The proportion of eyes with a VA of ≥70 at last
follow-up in each year was 0, 42.8, 40.4, 17.6 and 35.3%
and the proportion of eyes with a VA of <37 letters at last
follow-up visit in each year was 0, 17.8, 19.0, 31.3
and 35.3%.

Discussion

This study provides data on the 5-year outcome of afli-
bercept therapy for nAMD in a health system where the
treatment costs are borne by the NHS. Therefore, the out-
comes are not influenced by challenges in reimbursement.
The results of the study showed that on average, 80% of
patients with treatment naive nAMD who underwent afli-
bercept injections either gained VA or lost <4 letters from

Table 2 Number of injections
received by the whole cohort
and the completers.

Baseline First year Second year Third year Fourth year Fifth year

Whole cohort (N) eyes N= 512 N= 510 N= 482 N= 440 N= 389 N= 338

Completers (n) eyes n= 338 n= 338 n= 338 n= 338 n= 338 n= 338

Number of injections per year, mean (SD)

Whole cohort N/A 7.8 (1.3) 4.9 (2.7) 3.8 (3.1) 3.5 (3.1) 3.2 (3.2)

Completers N/A 7.9 (1.3) 5.2 (2.7) 4.1 (3.1) 3.7 (3.2) 3.2 (3.2)

P value N/A 0.27 0.12 0.18 0.39 N/A

Cumulative no. of injections at end of each year, mean (SD)

Whole cohort N/A 7.8 (1.3) 12.7 (3.4) 17.3 (5.8) 20.5 (8.2) 24.2 (10.6)

Completers N/A 7.9 (1.3) 13.2 (3.4) 16.7 (5.7) 21.0 (8.2) 24.2 (10.6)

P value N/A 0.27 0.04 0.15 0.41 N/A

Table 1 Visual outcomes of whole cohort and the completers.

Baseline First year Second year Third year Fourth year Fifth year

Whole cohort (N) eyes N= 512 N= 510 N= 482 N= 440 N= 389 N= 338

Completers (n) eyes n= 338 n= 338 n= 338 n= 338 n= 338 n= 338

Visual acuity, mean (SD)

Whole cohort 57.1 (14.7) 63.0 (16.6) 60.5 (19.5) 57.7 (21.7) 56.0 (23.4) 55.0 (24.0)

Completers 58.1 (14.0) 64.5 (16.2) 62.1 (19.3) 59.8 (20.8) 57.0 (23.0) 55.0 (24.0)

P value 0.32 0.19 0.24 0.17 0.56 N/A

Change in VA from baseline, mean (SD)

Whole cohort N/A 5.6 (15.4) 3.0 (18.3) 0.3 (20.5) −1.9 (22.7) −2.9 (23.4)

Completers N/A 6.3 (14.3) 3.9 (18.3) 1.7 (19.9) −1.2 (22.3) −2.9 (23.4)

P value N/A 0.5 0.48 0.33 0.67 N/A

Change in VA from preceding year, mean (SD)

Whole cohort N/A 5.6 (15.4) −2.7 (12.3) −2.96 (13.1) −3.3 (12.3) −1.9 (14.3)

Completers N/A 6.3 (14.3) −2.4 (11.8) −2.2 (12.5) −2.9 (12.9) −1.9 (14.3)

P value N/A 0.5 0.72 0.41 0.67 N/A

Five-year completers (n= 338)

Eyes with ≥5 letter gain in VA from baseline, n (%) N/A 205 (60.1) 182 (53.8) 174 (51.5) 162 (48) 145 (42.9)

Eyes with ≥5 letter loss in VA from baseline, n (%) N/A 60 (17.8) 80 (23.7) 96 (28.4) 123 (36.4) 133 (39.3)

Eyes with VA change +4 to −4 letters from baseline, n (%) N/A 73 (21.6) 76 (22.5) 68 (20.1) 53 (15.7) 60 (17.8)

Eyes that avoided moderate visual loss (loss of 15 letters or
less), n (%)

N/A 319 (94.4) 293 (86.7) 289 (85.5) 271 (80.2) 255 (75.4)

Proportion of eyes with ≥70 letters, n (%) 109 (32.2) 184 (54.4) 170 (50.3) 150 (44.4) 144 (42.6) 135 (39.9)

Proportion of eyes with 54–69 letters, n (%) 132 (39.0) 86 (25.4) 86 (25.4) 97 (28.7) 83 (24.6) 85 (25.1)

Proportion of eyes with 37–53 letters, n (%) 58 (17.2) 34 (10.1) 32 (9.5) 39 (11.5) 39 (11.5) 45 (13.3)

Proportion of eyes with <37 letters, n (%) 39 (11.5) 34 (10.1) 50 (14.8) 52 (15.4) 72 (21.3) 73 (21.6)
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baseline over 5 years. These results reinforce the likelihood
of maintaining good VA in these patients when con-
tinuously monitored and treated on a T&E treatment pro-
tocol [3]. The study brought up a few points.

First, the mean baseline VA of our cohort of 58.1 letters
is better than those recorded in previous clinical trials and
real-life data indicating that our referral pathway is efficient
[5–9].

Fig. 2 Visual acuity change
among eyes in Group B (early
cessation group). The
proportion of patients (shown on
X axis) in each VA category are
plotted at 3 specific timepoints,
baseline, at cessation of
treatment and at 5 years (shown
on Y axis).

Table 3 Correlation between
injection frequency, baseline VA
and final visual outcomes.

N = 338 Number of injections/year, mean (SD)

Final VA at 5 years First year Second year Third year Fourth year Fifth year Cumulative
injections at 5 years

≥70 letters 8.1 (1.2) 5.4 (2.4) 4.6 (3.1) 4.0 (3.2) 3.8 (3.5) 26.0 (10.9)

54–69 7.9 (1.5) 5.9 (2.7) 4.6 (3.1) 5.1 (2.8) 4.3 (2.9) 27.8 (10.8)

37–53 7.7 (1.3) 4.2 (2.6) 4.0 (2.5) 3.7 (3.1) 2.2 (2.5) 21.9 (8.2)

<37 letters 7.8 (1.2) 4.1 (2.9) 2.1 (2.6) 1.4 (2.1) 1.5 (2.4) 17.9 (7.6)

P value (K–W)a 0.3 0.0013 0.0001 0.0001 0.0001 0.0001

P value (K–W)b 0.1 0.0007 0.0001 0.0001 0.0001 0.0001

P value (D–T)c

Comparing <37
with 37–53

0.7 0.2 0.3 0.04 0.4 0.07

Comparing <37
with 54–69

0.3 0.0006 0.0001 <0.0001 <0.0001 <0.0001

Comparing <37
with ≥70

0.3 0.003 <0.0001 <0.0001 <0.0001 <0.0001

Comparing 37–53
with 54– 69

1 0.5 0.2 0.006 0.0004 0.01

Comparing 37–53
with ≥70

1 1 0.2 0.2 0.02 0.1

Comparing 54–69
with ≥70

1 1 1 1 0.3 0.6

K–W Kruskal–Wallis, D-T Dunnes test.
aP value generated from Kruskal–Wallis test with ties assessing whether number of injections per year
differed based on final VA groups.
bP value generated from Kruskal–Wallis comparing ≥70 with <37 letters VA [n= 208].
cP value from post-hoc Dunnes test (Bonferroni adjusted by multiplying p value from each test by (m) total
number of pairwise comparisons; m= 6).

Statistically significant p-values are in italic.
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Second, in the first year, 89% of eyes received a mini-
mum of seven injections and the outcome of our study
results are similar to clinical trials and other UK real-world
studies [10–12]. These results are similar to the real-life
evidence provided by the RAINBOW study that evaluated
aflibercept outcomes in nAMD in the French Health System
and reported eyes that received irregular dosing with no
loading phase, gained 5.5 letters (6.0 injections) whilst
those who received loading dose gained +6.8 letters (6.6
injections)[12]. In our study, only 2 patients were lost to
follow-up in the first year of therapy. These findings show
that in real-life, it is possible to deliver outcomes that mirror
clinical trials in first year of treatment when the dosing
regimen is rigorously implemented.

Third, we evaluated the outcomes from year 2 to 5. The
change in VA over 5 years was loss of 2.9 letters. Although
one could argue that the results may be confounded by the
ceiling effect of the baseline VA or due to the onset of
structural changes in the macula caused by atrophy, fibrosis
and/or outer retinal tubulations, we evaluated the relation of
VA outcomes to injection frequency because this is a mod-
ifiable factor that could improve outcomes. Over 5 years, our
cohort received a mean of 24 injections. Previous real-life
reports have highlighted the need for more rigorous re-
treatment protocols after the first year to sustain the initial
VA gains [13]. In our cohort, the VA gain in the first year of
+6.3 letters dropped to +3.9 in second and +1.7 letters in
the third year despite a recommended T&E protocol. The
number of injections in the second and third years were 5.2
and 4.1 and the cumulative injection count was 16.7 over 3
years. In the fourth and fifth years, the mean VA declined to
below the baseline. In the second year, 23.7% of the eyes in
this study received ≤3 injections. In contrast, the proportion
of patients receiving ≤3 in week 52–96 in the VIEW 1 and
2 studies was 48%. Mean number of injections received in
the second year was higher in our study when compared with
the 96 week results of the VIEW studies (5.9 versus 4.2,
respectively)[14]. The VA gain from baseline among the
eyes receiving ≤3 injections in the second year of study was
only +1.2 letters against the +3.9 letter gain in the rest of the
cohort receiving a mean of 5.9 injections. By 5 years, the
mean visual loss was significantly higher at −6.5 letters in
the ≤3 injection cohort versus −2.9 letters in the rest of the
eyes. A similar pattern of poorer visual outcomes for patients
who received ≤4 injections was observed when compared
with those who received ≥5 injections. These results suggest
that even in a T&E regimen, quarterly capped dosing may be
necessary to ensure sustained improved VA. In addition, our
study shows that on average, a minimum of five injections
are required in the second to fifth year within a strictly
adhered T&E protocol to retain the VA gains in the first year.

Our study also showed a gain of 0.6 letters for each
additional injection from baseline and >20 injections over 5

years resulted in a visual gain of 8 letters when adjusted for
baseline VA and age. Despite significant evidence that a
reactive approach using PRN regime results in fewer
injections and inferior visual outcomes for patients over
long term follow up, this study shows that decreased
injection frequency in a T&E regimen also results in poor
VA outcomes [15–18]. Therefore, despite a paradigm shift
from PRN to a T&E regimen, the study results emphasise
the need for a proactive approach of an average of ≥5
injections each year up to 5 years to sustain initial VA gains
and reduce the “efficacy-gap” seen between clinical trial
results and real-world data.

The injection frequency in other long-term studies on
anti-VEGF in nAMD show that although natural disease
progression is inevitable, frequency of injections needs to
be sustained on a strict protocol to attain maximal visual
potential for our patients [19, 20].

There is significant interest to decrease treatment burden
by increasing dosing intervals with new trial designs
attempting to extend injection frequency to 16 weeks under
a T&E protocol. The HAWK and HARRIER trials com-
pared brolucizumab, a single-chain antibody fragment that
inhibits VEGF-A, with aflibercept to treat neovascular
AMD. Brolucizumab was non-inferior to aflibercept in VA
at week 48, and more than 50% of brolucizumab treated
eyes were maintained on 12 weekly dosing intervals
through week 48. Due to the trial design, it is challenging to
decipher the visual outcomes of those who were maintained
on more frequent dosing compared with 12 weekly dosing
[19, 20]. A recent report on recommendations for aflibercept
T&E pathway by UK experts also recommends extension
up to 12 weeks from fifth injection. Following that if the
patient has not lost ≥1 line vision and has a dry OCT then
the panel recommends that extension can be tried up to a
maximum of 16 weeks [21]. Our study results caution
against such extensions. To deliver five injections a year to
maintain VA over 5 years, an ideal treatment interval is on
average 10 weeks if disease activity does not mandate a
shorter frequency.

We observed that apart from the number of injections
and the regime followed the continuity of treatment also
contributed to the final visual results. The subgroup analysis
indicated that best visual outcomes were noted in the group
that received injections without interruption throughout the
course of follow-up. The worse visual results were seen in
eyes that stopped treatment early and at any time due to any
reason but still in follow-up. The VA gains corresponded to
the number of injections with Group A receiving almost
double injections than Group B. Keeping in mind the
chronicity of the disease and the fact that the natural history
of the disease continues its course, these results further re-
inforce the substantial role of sustained anti-VEGF therapy
and monitoring in patients with nAMD.
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The limitation of our study is the retrospective nature and
that we have not evaluated the anatomical outcomes of
these patients. There is evidence that subretinal fluid may in
fact be exuding from choroidal neovascularisation that is
nurturing the outer retina and so it may be appropriate to
defer treatment in these cases. However, currently, it is
difficult to decipher the protective element of choroidal
neovascularisation and future analysis on the fluid status of
these eyes may possibly provide a solution to this con-
undrum. Additionally, even though the protocol mandates
T&E for all the patients, the study shows that it is chal-
lenging to adhere to a T&E protocol over 5 years and that
clinician discretion plays a more significant role with
increasing duration of therapy. Nevertheless, our study
shows that we do need to continue on an aggressive treat-
ment protocol to maintain VA outcomes through to 5 years.

Our study also has multiple other strengths: it is the
largest study on long-term assessment of aflibercept in
nAMD eyes over 5 years where patients in all retinal ser-
vices within a single institution follow the same treatment
protocol in the real-world setting. All eyes received treat-
ment in the same centre allowing for same recommenda-
tions for starting treatment, same methodology for VA
measurement, injection protocols and management strategy.
All eyes were treatment-naive thereby excluding the con-
founding effect of any other treatments/switches. We also
attempted to minimise potential for bias by reporting data
on consecutively collected patients.

In conclusion, aflibercept therapy administered over 5
years offers good visual outcomes in nAMD eyes. How-
ever, persistent, proactive and early treatment is necessary
to achieve and maintain good VA over 5 years.

Summary

What was known before

● Aflibercept therapy administered over long-term offers
good visual outcomes in neovascular AMD eyes.

What this study adds

● We emphasise the need for a proactive approach of an
average of five or more injections each year up to 5
years to sustain initial VA gains and reduce the
“efficacy-gap” seen between clinical trial results and
real-world data.

● To deliver five injections a year to maintain visual acuity
over 5 years, an ideal treatment interval is on average
10 weeks if disease activity does not mandate a shorter
frequency.

● The worse visual results are seen in eyes that stop
treatment early due to any reason.
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