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ABSTRACT

Aims: To report the mean change in Early
Treatment Diabetic Retinopathy Study (ETDRS)
best-corrected visual acuity (BCVA) and reading
performance (reading acuity and maximum
reading speed (MRS) using the MNREAD test)
between baseline and 24 months in treatment-
naive patients with neovascular age-related
macular degeneration (nAMD) treated with
intravitreal aflibercept injections.

Methods: A prospective, open-label, interven-
tional non-randomised case series with
24 months’ duration. Patients were recruited to
the study from medical retina clinics at
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Moorfields Eye Hospital. Intravitreal injections
of 2.0mg aflibercept in the study eye were
administered using a fixed dosing regimen
during the first year and a treat-and-extend
treatment regimen during the second year of
treatment.

Results: Fifty patients were enrolled with a
mean age (SD) of 78.7 (7.6) years; a mean BCVA
of 62.8 ETDRS letters; mean reading acuity of
0.521ogMAR; mean maximum reading speed
(MRS) of 141.3 words per minute and a central
macular thickness of 322.6 pym at baseline. The
mean improvement in BCVA was 6.4 letters for
the 44 patients (88%) for whom data was
available at 2 years. The mean improvement in
reading acuity was 0.13logMAR with an
improvement in MRS of 2.9 words per minute.
The mean reduction in CRT from baseline was
104.8 pm.

Conclusions: Aflibercept treatment of nAMD
using fixed dosing in year1 and treat and
extend in year2 leads to improvements in
reading ability, visual acuity and retinal mor-
phology which were maintained to 2 years of
treatment.

Trial Registration: ClinicalTrials.gov Identifier
NCT02441816, the VITAL study.

Keywords: Aflibercept; Neovascular age-related
macular degeneration; Reading ability; Treat
and extend
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Key Summary Points

Why carry out this study?

Aflibercept is an effective treatment for
improving visual acuity in neovascular
age-related macular degeneration
(nAMD)—one of the commonest causes of
vision loss in high-income countries.

Despite effective treatments, little is
known about the long-term impact of
treatment on reading ability and retinal
morphology.

The aim of the study was to report
reading ability, visual acuity and retinal
morphology outcomes of aflibercept
treatment with fixed dosing (year 1)
followed by a treat-and-extend treatment
paradigm (year 2).

What was learned from the study?

Sustained improvements in reading
ability, visual acuity and retinal
morphology can be achieved with
aflibercept treatment for wet AMD using
fixed dosing in year 1 followed by a
proactive, treat-and-extend treatment
paradigm in year 2.

As one of the primary goals of wet AMD
treatment from a patient perspective is
improving or restoring reading ability,
future wet AMD clinical trials should
include reading-related outcome measures
to better help understand the impact of
treatment on vision function.

INTRODUCTION

The past decade has seen dramatic advances in
treatments for neovascular age-related macular
degeneration (NAMD) due to the introduction
of agents which block the action of vascular
endothelial growth factor (anti-VEGF agents)
into clinical practice. The licensing of

aflibercept for nAMD followed successful visual
acuity outcomes in two double-masked
phase III clinical trials (the “VEGF Trap-Eye:
Investigation of Efficacy and Safety in Wet
AMD”—VIEW 1 and VIEW 2 studies) [1]. These
trials used a bimonthly treatment paradigm in
the first year after an initial course of three
injections, each given a month apart. In the
second year, a capped pro re nata (PRN) treat-
ment strategy was used, with patients being
reviewed every month. In an effort to maximise
efficacy, while minimising the number of clinic
visits in elderly patients with nAMD, a ‘treat
and extend’ approach to treatment has gained
favour with ophthalmologists with successful
outcomes recorded in a number of ‘real world’
retrospective as well as prospective studies [2-6].
Though treat-and-extend treatment paradigms
can vary in their detail, the central guiding
principle is to carry out an anti-VEGF injection
at every visit and to increase or decrease the
interval between injections to minimise recur-
rence of nAMD disease activity.

Despite the popularity of treat and extend,
little is known about the impact of aflibercept
treat-and-extend treatment paradigms on addi-
tional functional outcomes relating to reading
performance and optical coherence tomogra-
phy (OCT) imaging metrics relating to retinal
morphology and choroidal thickness. Reading
ability is a complex, vision-based process which
is complementary to distance, high-contrast
visual acuity and contrast sensitivity as an
important additional measure of vision func-
tion in patients with nAMD. Indeed, reading
speed influences the ability of patients to per-
form everyday tasks independently [7, 8] and
correlates better to vision-related quality of life
than high contrast distance visual acuity [9].
Despite the importance of the ability to read for
patients with nAMD [10] there have been, to
the best of our knowledge, no prospective trials
reporting reading performance as an outcome
measure in aflibercept treatment of nAMD. The
aim of the phase IV individualizing therapy for
nAMD with aflibercept (VITAL) study was to
evaluate effectiveness of a fixed dosing afliber-
cept treatment regimen in year 1 and a treat-
and-extend treatment regimen in year2 in
patients with nAMD on reading ability, visual
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acuity and OCT-derived measures of retinal
morphology. This report describes the
24-month results of the VITAL study.

METHODS

The VITAL study was a 24-month, prospective,
open-label, uncontrolled phase IV study (Clini-
calTrials.gov Identifier NCT02441816, the
VITAL study). It was conducted in accordance
with the tenets of the Declaration of Helsinki
and ethics approval was obtained from the
NRES (National Research Ethics Service) Com-
mittee London Fulham (approval number
14/LO/1561; EudraCT number 2014-002381-
73). Although patients were not directly
involved in the development of the research
study, the objectives of the VITAL study are
aligned with the research uncertainties identi-
fied by the James Lind Alliance Sight Loss and
Vision Priority Setting Partnership workshop.
This was a single-centre study conducted at
Moorfields Eye Hospital NHS Foundation Trust.
All participants provided written informed
consent.

Participants

The study population consisted of patients aged
50 years or over with symptomatic, previously
untreated, nAMD in the study eye, with a best-
corrected visual acuity (BCVA) of between 23
and 80 Early Treatment Diabetic Retinopathy
Study (ETDRS) letters (approximately 6/7.5 to
6/96 Snellen equivalent). For inclusion in the
study, the choroidal neovascular membrane
should show signs of disease activity (leakage on
fundus fluorescein angiography (FFA) and
intraretinal or subretinal pigment epithelial
fluid on OCT imaging) with foveal involve-
ment. Detailed inclusion and exclusion criteria
are listed in the supplementary file (Supple-
mentary Table 1).

Treatment

All eligible participants were treated with
aflibercept intravitreal injection (2.0 mg/
0.05 ml).

Treatment was administered at baseline,
month 1 and month 2 (three treatments, each a
month apart) and then every 2 months for a
further five injections. In the second year of
treatment, a treat-and-extend treatment para-
digm (capped at 12 weeks) was used until the
end of year 2. Specifically, treatment intervals in
year 2 were extended by 2 weeks if there was no
macular fluid on OCT, or, reduced by 2 weeks if
there was macular fluid or new macular haem-
orrhage. In the presence of intra- or subretinal
fluid on OCT imaging at any visit, intervals
were shortened to 8 weeks. The pattern of visits
in year 2 varied depending on the response to
treatment and the total number of study visits
therefore varied from 12 to 14 for the cohort
over 96 weeks (with the final study visit occur-
ring at week 100 for some patients and 94 weeks
for others).

Study Objectives

To assess whether intravitreal aflibercept
administration using fixed dosing in year 1 fol-
lowed by a capped treat-and-extend treatment
paradigm in year2 (capped at a treatment
interval of 12 weeks) was associated with
improved reading ability and BCVA in eyes with
active nAMD over 2 years.

Efficacy Assessments

These included both functional (BCVA and
reading ability) and structural (multimodal
imaging including FFA, indocyanine green
(ICG) angiography, spectral-domain and swept-
source OCT imaging) assessments. The OCT,
FFA and ICG images were assessed and analysed
by the clinical trial investigators working on the
study. FFA and ICG angiography were pre-
formed at baseline, 1 year and 2 years. Distance
visual acuity was measured using ETDRS charts.
Reading acuity and reading speed were assessed
using MNREAD acuity charts. The MNREAD
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charts used in this study were developed at the
Minnesota Laboratory for Low-Vision Research.
They are used in clinical trials and clinical
practice to assess reading performance. A read-
ing speed of 80 words per minute (wpm) has
been suggested as the minimum needed to
support fluent reading [11]. A previous study of
the repeatability of reading metrics in patients
with AMD showed that a reading acuity change
of 0.30 logMAR or more is indicative of mean-
ingful clinical change (rather than measure-
ment variability) with a change of 77 wpm or
more in maximum reading speed (MRS) indi-
cating meaningful clinical change [12]. We
chose these thresholds as end points in the
VITAL study.

Safety Assessments

Adverse events were assessed at each visit and
serious adverse event and suspected unexpected
serious adverse reactions were recorded and
reported.

Statistics Methodology

This was an exploratory study and therefore all
outcomes are presented as descriptive statistics.
For any qualitative data, proportions and fre-
quencies were calculated, and for any quanti-
tative data, means, standard deviation, median
and interquartile ranges were presented as
appropriate. The 95% confidence intervals were
also calculated where relevant. All analyses were
conducted using STATA 14.0.

RESULTS

Patient Demographics and Baseline
Characteristics

Between 24 November 2014 to 17 March 2016,
103 patients were assessed for eligibility. Sixty-
eight of them met the inclusion criteria and 50
of them were enrolled in the study. One patient,
who withdrew consent very early on in the
study, was not treated as per protocol up until
1 year but had the 1-year assessment visit. It was

‘ Assessed for eligibility n = 103 ’

Did not go on to be screened n = 35
+19 x Not eligible
+16 x Refused

Met inclusion criteria and
screened (n= 68)

Not enrolled n =18
+1 x Aetiology of choroidal neovascular membrane is
unclear
+3 x Allergy (FFA/ICG)
+1 x CSR Scarring
+1 x Recent DVT
— | ¢1xGlaucoma
+1 x Retinal tear
+1 x Epiretinal membrane
+1 x Sub-retinal haemorrhage
+1xin wheelchair and not able to perform tests
+1 x Large haemorrhagic PED
+1 x Dyslexic and unable to complete reading assessments
+1 x Vision too good, re-screened, vison improved
+1 x Fainted during screening
+2 x Opted for NHS treatment

Enrolled n =50

Withdrawals/Lost to Follow up n =7

+ 1 xwanted to return to NHS care

+ 1 x bowel cancer returned

+ 2 x lost to Follow up

+ 1 xcolon cancer

+ 1 x Self withdrawal as felt vision not improving
+ 1 xreturn of ovarian cancer

(Note 1 of these patients attended for year 1 and 2
outcome visits but opted not to have
fluorescein/ICG angiographv carried out)

Number of patients who completed
the study n = 43 (intention to treat
analysis for n = 44)

Fig. 1 CONSORT flow chart

agreed at the Trial Steering Committee meeting
to include this patient in the main analysis
(intention to treat analysis) and a sensitivity
analysis (per protocol analysis) to be conducted
excluding this patient. The relevant CONSORT
flow chart is presented in Fig. 1.

Of the 44 participants completing 2-year
follow-up, there were 31 female patients (70%)
and 13 male patients (30%). Forty-one study
participants (93%) were white Caucasian with a
mean (SD) age of 78.9 (7.2) years. Non-ocular
baseline characteristics are included in Table 1.

Visual Acuity and Reading Ability
Outcomes

At baseline, the mean and median BCVA letter
scores were 62.8 and 65, respectively. The mean
and median BCVA improved by 6.4 letters and 8
letters respectively, with a mean and median

A\ Adis



Ophthalmol Ther (2020) 9:563-576

567

Table 1 Non-ocular baseline characteristics

Participants enrolled

in study (V = 50)

Participants completing 2-year
follow-up (N = 44)

Number of patients
(Eyes), 7 (%)

Gender
Male/female, 7 (%)

50 (100)

Age (years)

Mean (SD) 787 (7.6)
Ethnicity, 7 (%)

White 46 (92)

Asian 2 (4)

Mixed 1(2)

Other 1(2)

15 (30)/35 (70)

44 (100)

13 (30)/31 (70)

789 (7.2)

41 (93)

1(2)

1(2)
1)

improvement in reading acuity of 0.13 logMAR
and 0.18 logMAR respectively at the 2-year fol-
low-up. Mean and median reading speed
improved by 2.9 and 5.5 wpm respectively at
the 2-year follow-up.

Optical Coherence Tomography
and Fundus Fluorescein Angiography
Outcomes

The mean and median Spectralis OCT central
1 mm subfield retinal thickness were markedly
reduced by year 2 as were the mean and median
lesion areas (Table 2). At the end of year 2, 39%
of all patients showed no leakage on FFA. These
outcomes were achieved with a median (IQR) of
12 (11, 13) injections over a median (IQR) of 13
(12, 15) study visits. Baseline and 2-year treat-
ment outcomes are presented in Table 2.

All continuous variables were skewed at
baseline and year 2; however, the changes from
baseline to year 2 for all were normally dis-
tributed. The mean (SD) has been presented as
well as the median (IQR) for the results at
baseline and 2-year for comparison with the
mean change. Change in BCVA, CRT, reading
speed and reading acuity throughout the first
year are displayed in Fig. 2.

Pre-specified Exploratory Outcomes

Seven of the 50 patients initially included in the
trial (14%) had polypoidal choroidal vascu-
lopathy (PCV) and six patients (12%) had a
retinal angiomatous proliferation (RAP) lesion
on the basis of multimodal imaging including
ICG angiography.

One patient who withdrew early from the
study was not included in the exploratory
analysis regarding the presence of subretinal
hyperreflective material (SHRM) and measure-
ment of maximum retinal pigment epithelial
detachment (PED) height (therefore the total
number of patients included in the analysis was
n = 45). All eyes had evidence of macular fluid
on OCT imaging at baseline with 36 eyes (80%)
having evidence of SHRM. At the 2-year follow-
up visit, 24 eyes (55%) had no macular fluid; 10
eyes (23%) had evidence of SHRM. Thirty-nine
eyes of the 44 included in the 2-year analysis
(89%) had a PED as a lesion component at
baseline. The median maximum PED height
was 307 pm at baseline in these 39 eyes reduced
to 190 um at 2 years. We performed data anal-
ysis regarding the median values, lower and
upper quartiles at each visit of maximum PED
height. A graphic display in the form of a box
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Table 2 Visual acuity, reading performance and retinal morphology-related treatment outcomes at 2 years (N = 44)

Baseline Year 2 Change 95% CI for mean

from change from
baseline baseline
ETDRS BCVA
Mean (SD) 62.8 69.2 64 (11.7) 2.9, 10.0
(12.8) (16.2)
Median (IQR) 65 (55.5, 73 (62,
74) 80.5)
Number of hospital visits over 2 years
Median (IQR) - 13 (12, - -
15)
Number of aflibercept injections over 2 years
Median (IQR) - 12 (11, - -
13)
Reading speed (wpm)
Mean (SD) 1413 1442 29 (60.8) — 156, 214
(53.3) (65.5)
Median (IQR) 150 155.5
(113, (103.5,
183) 200)
Reading acuity (logMAR)
Mean (SD) 0.52 0.39 — 0.13 — 0.21, — 0.04
032)  (041)
Median (IQR) 0.46 0.28 (0.28)
031,  (0.12,
0.65) 0.50)
Macular thickness on OCT (um)
Mean (SD) 3226 2263 — 1048 — 1376, — 72
88.1)  (572)
Median (IQR) 304.5 210.5 (97.0)
(260, (192.5,
390) 253)
Missing, 7 (%) 2 (5) 8 (18) 8 (18)
Choroidal thickness on OCT (um)
Mean (SD) 2057 1753 — 292 — 597, — 14

(1044)  (822) (90.2)
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Table 2 continued

Baseline Year 2 Change 95% CI for mean
from change from
baseline baseline

Median (IQR) 186 163.5 — 155
(134, (114, (— 61.9)
258) 233.5)

Missing, 7 (%) 2 (5) 8 (18) 8 (18)

Proportion of study eyes with BCVA improvements between baseline and year 2 of

v

5 letters, # (%)
> 10 letters, 7 (%)

> 15 letters, 7 (%)

24 (55) - -
16 (36) - -
12 (27) - -

Number of study eyes (%) with BCVA loss between baseline and year 2 of

v

S letters, 7 (%)
> 10 letters, 7 (%)

> 15 letters, 7 (%)

Number of study eyes (%) with BCVA change in study eye

of < 4 letters between baseline and year 2, # (%)

Number of study eyes (%) with reading acuity gain of > 0.3

between baseline and year 2, 7z (%)

Number of study eyes (%) with reading acuity loss
of > 0.3 logMAR between bascline and year 2, 7 (%)

Number of study eyes (%) with reading speed increase
of > 77 wpm between baseline and year 2, 7 (%)

Number of study eyes (%) with reading speed loss
of > 77 wpm between baseline and year 2, 7z (%)

Number of study eyes (%) with leak on FFA in the study eye,
at the 2-year follow-up visit, 7 (%)

Number of study eyes (%) with no leak on FFA in the scudy
eye, at the 2-year follow-up visit, 7 (%)

Missing, 7 (%)
FFA-based measurement of lesion size (mm?)

Mean (SD)

Median (IQR)

Missing, 7 (%)

6.66
(8.32)

422
(2.75,
7.04)

0 (0)

6(14) - -
3 (7) - -
2 (5) - -
13 (30) - -

—
[©)
—
W
N
Ny

|

|

[\
N
—~
A
\O
=

|

|

6.79 1.0 (540)  — 0.68, 2.68

I\ Adis



570

Ophthalmol Ther (2020) 9:563-576

Table 2 continued

Baseline Year 2 Change 95% CI for mean
from change from
baseline baseline

FFA-based measurement of CNV size (mm?)
Mean (SD) 1.66 0.57 — 076 — 115, — 037
(2.64) (0.97) (1.26)
Median (IQR) 1.09 (0.7, 0.16 (0,
1.9) 0.54)
Missing, 7 (%) 1(3) 2 (5) 2 (5)

BCVA best corrected visual acuity, SD standard deviation, JQR interquartile range, wpm words per minute, logMAR

logarithm of minimum angle of resolution, FFA4 fundus fluorescein angiogram, CNJ” choroidal neovascular membrane

plot of the maximum PED height over the
course of 2 years is included in the supplemen-
tary file (Supplementary Fig. 1). BCVA, reading
speed and reading acuity change associated
with the presence or absence of subretinal/in-
traretinal fluid at the end of year2 are also
shown in Table 3.

Safety

There were 16 serious adverse events (SAEs) and
one suspected unexpected serious adverse reac-
tion (SUSAR) as listed in the supplementary file
(Supplementary Table 2). The SUSAR was a
stroke which was possibly related to the study
drug. All SAEs were recorded as not related to
treatment in the trial.

DISCUSSION

The results of the VITAL study show that sus-
tained, long-term improvements in reading
performance and BCVA are achieved at 2 years
in nAMD eyes treated with aflibercept using
fixed dosing followed by a treat-and-extend
treatment paradigm. Indeed, the proportion of
eyes avoiding moderate vision loss, with a visual
acuity loss of less than 15 letters at the end of
year 1 was 95%, the same proportion as in the

aflibercept treatment arms of the VIEW 1 and
VIEW 2 trials [1].

Quality of life is directly associated with
visual ability, and reading performance predicts
what patients report as visual ability [13].
Reading ability is a treatment outcome which
patients can relate to and the ability to read
fluently is often a treatment goal for patients
with nAMD.

Clinical trials of anti-VEGF treatment of wet
AMD wusing treat-and-extend treatment regi-
mens have used functional end points based on
distance visual acuity and have not considered
the impact of treatment on reading ability. Our
study shares some similarities to the work
reported by Epstein and Amren [14]. Both
studies show an improvement in visual acuity
and reading acuity with intravitreous afliber-
cept treatment for wet AMD. However, ours was
a prospective study with 2-year follow-up which
included an assessment of reading speed
whereas the report by Epstein and Amren [14]
was a retrospective study for 18 months carried
out in a clinic setting and which did not include
an assessment of reading speed. A better
understanding of the impact of anti-VEGF
therapy on reading performance would help
clinicians to offer patients a richer perspective
into what patients may expect in terms of vision
function and quality of life with long-term
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Fig. 2 Changes in a BCVA, b reading acuity, ¢ reading speed and d CRT from baseline to 24 months

treatment for nAMD. In our study, reading
acuity loss of greater than 0.3 logMAR between
baseline and year 1 was observed in only 5% of
the eyes included. Reading speed loss of greater
than 77 wpm between baseline and year 1 was
observed only in 9%. Therefore, reading acuity
and reading speed were preserved in 95% and
91% of 279 the eyes treated in the VITAL study
at year 2. The modest gain in MRS can be
explained on the basis of high baseline reading
ability of the patients leading to a ceiling effect
for further improvement. Currently, there are

no standard-treatment ‘success rates’ regarding
preservation of reading ability for anti-VEGF
treatment. Reading acuity results in this study,
and the methods used to assess them, can be
used to compare outcomes of future clinical
trials if reading performance is included as an
outcome measure.

In terms of OCT-based changes in retinal
morphology and thickness, we report a mean
central macular thickness reduction of
104.8 pm at 2 years from baseline comparable to
116.5um or 128.5um in the VIEW 1 and
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Table 3 Visual acuity and reading performance in study eyes with and without macular fluid at 2 years

Intraretinal/subretinal Baseline Year 2 Mean change 95% CI for mean
fluid at year 2 from baseline change from baseline
Best corrected visual acuity (ETDRS letter score)
No (n = 24)
Median (IQR) 645 (52, 75) 71.5 (57, 81)
Mean (SD) 61.0 (13.5) 67.2 (184) 6.1 (11.7) (12, 11.1)
Yes (n = 20)
Median (IQR) 67.5 (58, 75) 73.5 (66, 81)
Mean (SD) 64.9 (11.8) 71.6 (13.3) 6.8 (11.8) (12, 12.3)
Reading acuity (logMAR)
No (n = 24)
Median (IQR) 0.52 (031, 0.65) 0.31 (0.12, 0.86) — 0.10 (0.29) (= 022, 0.03)
Mean (SD) 0.56 (0.35) 0.46 (0.47)
Yes (n = 20)
Median (IQR) 0.39 (0.29, 0.66) 0.23 (0.09, 0.43)
Mean (SD) 0.47 (0.29) 0.30 (0.31) — 0.17 (0.27) (— 029, — 0.04)
Maximum reading speed (words per minute)
No (n = 24)
Median (IQR) 150 (123, 196) 130 (68, 184)
Mean (SD) 153.2 (52.2) 123.9 (66.3) — 29.3 (54.87) (— 525, 6.1)
Yes (n = 20)
Median (IQR) 1265 (82, 167) 187 (143, 200) 41.6 (43.0) (21.5, 61.7)
Mean (SD) 126.9 (52.4) 168.5 (56.4)

VIEW 2 trials respectively [1]. Swept-source
(Topcon DRI) OCT-derived choroidal thickness
at the end of year 1 was reduced by 29.2 pm or
by 14%, which is comparable to the 11%
reduction of choroidal thickness both in typical
AMD and PCV found in Ting et al.’s study in a
series of 163 patients with a higher proportion
of PCV eyes and a younger age average than in
our series [15].

There are recent studies where choroidal
thickness change was evaluated using EDI (en-
hanced depth imaging) OCT, with a much
shorter-term follow-up time or a lower number

of participants [16, 17] and studies where mea-
surement of choroidal thickness was performed
using Spectralis OCT, after only a loading dose
of intravitreal injection treatment [18]. The
current study is, to the best of our knowledge,
the only prospective study with in which swept-
source OCT imaging has been used to assess the
impact of anti-VEGF treatment on central
macular choroidal thickness in nAMD. The
reduction in choroidal thickness with anti-
VEGF treatment has been previously described
in the studies mentioned above in one of which
there was no impact of the number of anti-
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VEGF injections on the degree of reduction in
choroidal thickness [17]. Note that a recent
study suggested that an increase in choroidal
thickness in nAMD eyes undergoing anti-VEGF
therapy may be a novel biomarker of disease
activity [19].

In this study, in addition to traditional OCT
end points (changes in macular retinal and
choroidal thickness), additional OCT-based
morphological features of nAMD were analysed
to explore how these changed with aflibercept
treatment over 2 years: reduction in the maxi-
mum PED height was expected and was in
accordance with a previous study [20]. The
proportion of cases of PCV diagnosed with ICG
was 14% in our study, in which the majority of
our patients were white women with a mean
age of 78 years, higher than the pooled preva-
lence of PCV in white patients with exudative
AMD which was 8.7% in Lorentzen et al.’s
recent systematic review and meta-analysis [21].
The proportion of type III neovascularization
(RAP) was 12%, comparable to the 10.7% found
in the Age-related Macular Degeneration Treat-
ment Trials (CATT) [22]. The presence of SRHM
was also recorded both at baseline and at the
end of year 2. It was detected in 80% of our
cases at baseline and it was found in only 14%
of the eyes included in our analysis at year 2.
Reduction in the proportion of cases of nAMD
with SRHM has been noted before [23] but the
proportion of patients who had no SRHM at the
end of follow-up was higher in our series. In
older studies, presence and persistence of SRHM
was related to poor vision [24]. In Kawashima
et al.’s study, in which aflibercept was the
treating anti-VEGF agent, they categorized
SRHM as vascular and avascular using quanti-
tative OCT angiography (OCTA) analysis and
they concluded that vascular SHRM is predic-
tive of lower response to anti-VEGF therapy
after three aflibercept injections [25]. Although
the VITAL study predated the introduction of
OCTA imaging and we were therefore unable to
distinguish between vascular and avascular
SRHM, we were able to evaluate the long-term
impact of aflibercept treatment on SHRM in
nAMD eyes. Our results suggest that an optimal
visual outcome may be related among other
parameters to the absence of SRHM achieved

with a treat-and-extend treatment regimen with
aflibercept during the second year of treatment.

We also aimed to look at the association
between the presence or absence of macular
fluid with BCVA change and reading acuity as
well as reading speed change at the end of
year 2. Mean change in BCVA was similar in the
presence and in the absence of fluid at year 2.
Interestingly, reading speed and reading acuity
were found to be better in eyes for which fluid
was still present on OCT. As a result of our
limited sample size, we did not attempt to
attribute statistical significance to the outcomes
above and further studies are needed to robustly
evaluate the association between macular fluid
and reading outcomes. One plausible explana-
tion for an association between absence of
macular fluid at 2years and poorer reading
ability is that absence of macular fluid has been
associated with macular atrophy. Macular atro-
phy in turn may have a disproportionate effect
on reading metrics (particularly reading speed)
compared to tasks which rely more heavily on
foveal function (visual acuity testing). Worsen-
ing in reading performance with stable visual
acuity could therefore indicate the impact of
macular atrophy on vision function though
exploring this potential association was outside
the scope of this study.

The strengths of the study included the
standardised treatment paradigm, focus on
reading-related metrics and assessment of a
wide range of OCT retinal morphological fea-
tures over 2years of treatment. Weaknesses
include the limited sample size and the non-
comparative nature of the study.

CONCLUSIONS

The VITAL study evaluated the impact of
aflibercept treatment of nAMD on both reading
performance and an extended range of macular
morphological treatment outcomes. Our study
shows that sustained improvements in reading
performance, visual acuity and in retinal mor-
phology can be achieved using aflibercept
treatment for nAMD with fixed dosing in the
first year of treatment followed by a treat-and-
extend approach to treatment in year 2.
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