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Abstract

·AIM: To determine real life clinical outcomes in poorly
responsive and treatment-na觙ve neovascular age-related
macular degeneration (nvAMD) patients using bimonthly
fixed dosing aflibercept regimen.

·METHODS: This was a retrospective study of 165 eyes
with nvAMD started on aflibercept at Southampton Eye

Unit between June 2013 and June 2014. Patients were
either switched from

(PRN) ranibizumab/

bevacizumab due to poor response

(107 eyes), or

treatment - na觙ve ( 58 eyes ) . Patients initially received
3 -monthly intravitreal aflibercept injections followed by
2 -monthly fixed doses. Clinic visits were scheduled at

month 0, 4, 10 and 12. Mean change in best -corrected
visual acuity (BCVA) and central retinal thickness (CRT)

from baseline were assessed using the Wilcoxon signedrank test. The proportion of patients maintaining BCVA
(<15 letters loss) at 12mo was also evaluated.

·RESULTS: Mean BCVA change at month 12 was +3.29
and +4.67 letters in the switched and na觙ve aflibercept
groups respectively ( <0.01). BCVA was maintained in
95.3% of switched and 96.6% of na觙ve patients. CRT at

month 12 showed a decrease of -6.16 滋m in the switched

group and -35.36 滋m in the na觙ve group ( <0.01).
Patients
previously
treated
with
ranibizumab/

bevacizumab had on average received 7.4 ranibizumab/
bevacizumab injections over 12.6mo, attending 10 clinic

visits. The fixed dosing aflibercept regimen required an
average of 7.1 injections (na觙ve group), 7.5 injections
(switched group) and 4 clinic visits per year.

· CONCLUSION:

Fixed bimonthly aflibercept is effective

in both treatment -na觙ve and poorly responsive nvAMD
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patients. Adopting a fixed dosing regimen can reduce
patient burden without compromising on outcomes.

·
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INTRODUCTION
ge-related macular degeneration (AMD) is the leading
cause of blindness in the developed world [1]. Vascular
endothelial growth factor (VEGF) is a key regulator of
angiogenesis
in
neovascular
age-related
macular
degeneration (nvAMD) and monthly intravitreal injections of
the anti-VEGF therapies ranibizumab and bevacizumab have
shown improved visual outcomes with similar efficacy [2-3].
Studies on aflibercept (a recombinant fusion protein which
binds all VEGF-A isoforms and placental growth factors 1
and 2) suggest a higher binding affinity to VEGF with
non-inferior clinical outcomes when administered in 2
monthly doses to treatment-na觙ve nvAMD patients [4]. New
evidence suggests that the most favourable long-term visual
outcomes are seen when proactive continuous anti-VEGF
treatments are given as compared to sporadic or as-needed
therapy[5].
Improved visual and anatomical outcomes have also been
reported in patients with poorly responsive choroidal
neovascularisation (CNV) after switching to aflibercept
treatment [6-17]. However unlike the fixed dosing regimen used
in the seminal VIEW studies [4], these aflibercept studies and
case series mostly had short follow-up and followed
(PRN), variable dosing or treat and extend regimens [6-17].
Data from real life bimonthly fixed dosing studies of
aflibercept are lacking in current literature. Furthermore,
results from major clinical trials have overall shown better
visual improvement using fixed proactive dosing
regimens [4,18-19] compared with variable dosing anti-VEGF
regimens[20-24].
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There is also currently little data regarding how different
CNV subtypes respond to aflibercept therapy. While the
VIEW studies reported a higher proportion of minimally and
predominantly classic CNV compared to occult CNV, no
subtype analysis was performed [4]. Further study is therefore
required to determine whether CNV subtypes influence
aflibercept treatment outcomes.
The primary aim of this study was to evaluate visual and
anatomical outcomes in both poorly responsive and
treatment-na觙ve nvAMD patients started on a bimonthly fixed
dosing regimen of aflibercept treatment. Additionally, CNV
subtypes were evaluated as possible baseline predictors of
treatment response in these patients.
SUBJECTS AND METHODS
This was a retrospective consecutive review of 145 nvAMD
patients (172 eyes) who were started on a fixed bimonthly
dosing regimen of 2 mg aflibercept treatment from June 2013
to June 2014 at Southampton Eye Unit. Following 3 monthly
loading doses of aflibercept 2 mg, treatment was then
administered every 2mo. Patients were reviewed in clinic
with visual acuity, optical coherence tomography (OCT)
scanning (Topcon 3D OCT-2000) and slit lamp examination
at months 0, 4, 10 and 12. At intervening injection visits,
only visual acuity was recorded with no assessment in clinic.
The OCT clinic assessment visit at month 8 was omitted as
per new local aflibercept clinical protocol partly due to
pressure on AMD clinic appointments and patients only had
visual acuity recorded before aflibercept injection at month 8.
At any visit if acuity dropped by 5 letters in either eye, this
prompted further OCT patient assessment in clinic. A further
aflibercept injection was given at month 12 if there were
persistent signs of active nvAMD, as guided by OCT
findings. Patients therefore attended 4 clinic/OCT visits and
received a total of 7 to 8 injections over the 12mo (Figure 1).
Overall, 139 patients (165 eyes) were eligible for inclusion in
the study after 4 patients were lost to follow-up and 2 patients
who deceased early in the study were excluded. Institutional
review board approval was obtained prospectively from the
University Hospital Southampton National Health Service
Foundation Trust. This study followed the tenets of the
Declaration of Helsinki. Data was extracted from the
Medisoft electronic patient database (Medisoft, Leeds, UK)
and patient records.
Best corrected visual acuity (BCVA) as Early Treatment
Diabetic Retinopathy Study (ETDRS) letters and mean
central retinal thickness (CRT) measurements for 12mo after
switch to aflibercept treatment in nvAMD patients poorly
responsive to treatment with ranibizumab/bevacizumab
(switched group; poor responders defined as patients with
poor OCT and visual response to at least 3 previous monthly
injections) and treatment-na觙ve nvAMD patients (na觙ve
group) was recorded. Prior to the aflibercept switch, all
patients followed the IVAN trial PRN methodology [3].
Number of injections and clinic visits were also recorded.

Figure 1 Fixed dosing and reduced monitoring year 1
aflibercept treatment protocol used in study BCVA:
Best-corrected visual acuity; OCT: Optical coherence tomography.

Results were analysed along with data from other aflibercept
fixed dosing studies and variable dosing studies such as PRN
studies, treat and extend studies and case series reports.
Patient CNV subtypes [predominantly classic (PC), minimally
classic (MC), occult, fibro-vascular pigment epithelium
detachment (FVPED) and peripapillary CNV (PPCNV)]
were determined based on fluorescein angiography (FFA)
and OCT features for both switched and na觙ve aflibercept
treatment groups.
Statistical Analysis All statistical analysis was performed
using GraphPad Prism 6 (GraphPad Software, La Jolla
California, USA). Data collected was quantitative and could
be replicated into GraphPad Prism 6 for analysis. Visual
acuity statistical analyses included mean BCVA over time,
mean change in BCVA compared to study entry point and
proportion of patients maintaining vision (<15 letters lost) at
12mo. The proportion of patients with a gain of 逸5 letters,
逸10 letters and 逸15 letters was also ascertained.
Anatomical analyses included mean OCT recorded CRT over
time and mean change in CRT compared to study entry point.
Non-parametric paired Wilcoxon rank tests (using 2-tailed
correction for multiple comparisons) were used to compare
the difference in means between study entry point and each
follow-up appointment, for both BCVA and CRT values in
both groups. Non-parametric unpaired Mann-Whitney
test
(2-tailed using 2-tailed correction for multiple comparisons)
was used to compare the difference between baseline mean
BCVA, CRT and number of injection between switched and
na觙ve treatment groups. Non-parametric Kruskal-Wallis test
was used to compare mean BCVA change and mean final
BCVA between different CNV subtypes. Unpaired -test was
used to compare baseline age between the two groups.
Fisher's exact test was used to compare the proportions of
male to female patients and different CNV subtypes between
switched and na觙ve treatment groups. A
value of 臆0.05
was considered to be statistically significant. In cases where
monthly BCVA or CRT readings were missing, the last
observation carried forward rule was applied for data
analysis.
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Table 1 Patient demographics and baseline characteristics
Parameters
Switched aflibercept (n=107)

x±s
Naïve aflibercept (n=58)

P

80.0±7.4 (62-96)

82.8±7.4 (60-96)

0.01a

F

60 (56)

41 (70)

0.07

M

47 (44)

17 (30)

Age (a, range)
Sex (n, %)

CNV subtypes (n, %)
PC

7 (7)

4 (7)

1.0

MC

3 (3)

6 (10)

0.07

Occult

44 (41)

31 (53)

0.14

FVPED

51 (48)

17 (29)

0.03a

PPCNV

2 (2)

0 (0)

0.54

BCVA at study entry point (ETDRS letters, 95% CI)
Baseline CRT at entry point (µm, 95% CI)

56.3±14.8 (53.5-59.1)

54.1±13.0 (50.6-57.5)

0.33

254.4±34.5 (247.8-261.0)

284.2±55.1 (269.7-298.7)

<0.0001a

Follow-up (mo)
Mean No. of injections

12

12

-

7.5±0.9

7.1±0.8

0.003a

a

Significant, 14 of the 107 eyes had received a combination of ranibizumab and bevacizumab therapy. PC: Predominantly classic; MC:
Minimally classic; FVPED: Fibrovascular pigment epithelial detachment; PPCNV: Peri-papillary choroidal neovascular membrane; SD:
Standard deviation; CI: Confidence interval; ETDRS: Early Treatment Diabetic Retinopathy Study.

RESULTS
Patient Demographics and Baseline Characteristics
Eighty-eight patients (107 eyes) were eligible to be included
in the switched aflibercept group, while the treatment-na觙ve
aflibercept group had 51 participants (58 eyes). Study entry
point baseline characteristics were similar between the
switched and na觙ve aflibercept groups (Table 1). The mean
patient age was younger in the switched group (80.0y)
compared with the na觙ve group (82.8y) ( =0.01). In both the
treatment groups there was a higher proportion of female
patients. There was no significant difference in the male to
female ratio between the two groups ( =0.07). Overall, there
were fewer PC (7%) and MC (5%), compared to occult CNV
lesions (87% , including occult and FVPED). There were
significantly fewer FVPED lesions in the na觙ve group (29%)
compared with switched patients (48% ), but no significant
differences were noted in the prevalence of other CNV
subtypes. No adverse events (such as a retinal pigment
epithelium rip or endophthalmitis) occurred in any patients
during the study period.
Mean BCVA at baseline was 56.3 letters (20/75) in the
switched group and 54.1 letters (20/83) in the na觙ve group
( =0.33). Mean baseline CRT was significantly less in the
switched group, 254.4 滋m, compared with the na觙ve group,
284.2 滋m ( <0.0001).
Within the aflibercept switched group, the mean follow-up
period before switch to aflibercept was 12.6mo with patients
receiving on average 7.4 injections (all had received
ranibizumab, except for 14 of 107 patients who had received
a combination of ranibizumab and bevacizumab) and
attending on average 10 clinic appointments with OCT scans
per year. The mean time between last ranibizumab/
bevacizumab injection and first aflibercept injection was
9.2wk. Following the switch to fixed dosing aflibercept,
1158

patients received on average 7.5 injections compared with 7.1
injections in the na觙ve group over 12mo follow-up( =0.003).
All patients treated with the aflibercept regimen attended 4
clinic visits over 12mo.
Visual Acuity After switching to aflibercept, BCVA
improved significantly at all follow-up visits compared with
baseline ( <0.02) (Figure 2A). A mean gain of +3.28 (依10.53
standard deviation) letters was seen at month 12 ( =0.0005).
There appeared to be a steep gain of 3.4 letters from months
4 to 6. At the end of month 12, 47% had gained 逸5 letters,
30% gained 逸10 letters and 16% gained 逸15 letters; 95%
of patients maintained BCVA at 12mo (Table 2).
Significant improvements in BCVA were also seen in the
treatment na觙ve patients compared to baseline ( <0.01), with
the exception of month 10 ( =0.145) (Figure 2B). A mean
gain of +4.67 (依11.81 standard deviation) letters was seen over
the 12-month period ( =0.0033). Fifty-two percent of
patients gained 逸5 ETRS letters, 36% gained 逸10 letters
and 17% gained 逸15 letters; 97% maintained BCVA at
12mo (Table 2).
Central Retinal Thickness CRT showed little variation
within the switched aflibercept group, with a maximum mean
decrease of -6.16 滋m at month 12. This decrease in CRT was
small and reached significance at months 4 to 12 as
compared to baseline (Figure 2C).
In the treatment-na觙ve aflibercept group, changes in CRT
compared to entry point were significantly reduced at all
observed time points, with a maximum mean decrease of -35.
36 滋m at month 12 ( =0.0001) (Figure 2D).
Choroidal Neovascularisation Subtypes While variations
in visual outcomes were observed when comparing CNV
subtypes, patient numbers for many CNV sub-groups were
small and these did not reach statistical significance (Table 3).
In the total cohort, visual improvement was greater for PC
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Table 2 Mean ETDRS letter gain and proportion of ETDRS letters gained for each treatment group
Follow-up
Mean BCVA change
≥5 letters
≥10 letters
Study groups
(mo)
(ETDRS)
gain
gain
Switched aflibercept (n=107)
12
+3.28
50 (47)
31 (30)
Naïve aflibercept (n=58)
12
ETDRS: Early treatment diabetic retinopathy study.

+4.67

30 (52)

21 (36)

≥15 letters
gain
17 (16)

n (%)
<15 letter
loss
102 (95)

10 (17)

56 (97)

Table 3 Mean change in ETDRS letters with aflibercept treatment over 12mo for different choroidal neovascularisation subtypes
across aflibercept groups
n ( x ± s)
BCVA change in groups
Predominantly classic
Minimally classic
Occult
FVPED
PPCNV
Entire cohort (n=165)1
Switched group (n=107)

2

11 (+6.77±11.4)

9 (+0.28±12.2)

75 (+3.67±10.4)

68 (+4.57±10.7)

2 (-21.0±12.7)

7 (+4.79±11.7)

3 (-3.5±2.78)

44 (+2.47±9.64)

49 (+5.12±10.22)

2 (-21±12.7)

Naïve group (n=58)3
4 (+10.25±11.53)
6 (+2.17±14.9)
31 (+5.39±11.3)
17 (+2.94±12.2)
0 (-)
Non-parametric Kruskal-Wallis test comparison of mean BCVA change across all CNV subtypes: 1Entire cohort P=0.13; 2Switched
group P=0.05; 3Naïve group P=0.58. ETDRS: Early Treatment Diabetic Retinopathy Study; CNV: Choroidal neovascularisation; BCVA:
Best-corrected visual acuity; SD: Standard deviation; FVPED: Fibrovascular pigment epithelial defect; PED: Pigment epithelial defect;
PPCNV: Peripapillary choroidal neovascularisation.

Figure 2 Mean ETDRS letter visual acuity changes Acuity changes shown over 12mo from time of first aflibercept treatment for A)
poorly responsive patients switched to aflibercept, B) treatment-na觙ve patients. Corresponding change in central retinal thickness over 12mo
from time of first aflibercept treatment for C) poorly responsive patients switched to aflibercept, D) treatment-na觙ve patients. VA: Visual
acuity; SD: Standard deviation; CI: Confidence intervals. Significance are shown (a <0.05, b <0.01, c <0.001).

CNV type compared with MC, occult and FVPED CNV
types ( =0.53). Both eyes with PPCNV had poor visual
outcomes despite aflibercept treatment. In the switched
group, eyes with FVPED and PC CNV showed the greatest
visual improvements of +5.12 and +4.79 letters respectively.
In the na觙ve group, PC CNV showed the most improvement
of +10.25 letters. Across the entire aflibercept cohort, at
12mo the mean final BCVA was 58.68 letters (20/67) for PC
CNV, 48.5 letters (20/107) for MC and 60.02 letters (20/63)
for occult CNV types (occult, and FVPED); this difference
between CNV types did not reach significance ( =0.13).
DISCUSSION
This study investigated the visual and anatomical outcomes
for nvAMD patients treated with a fixed bimonthly dosing
regimen of aflibercept. Our data shows significant
improvements in mean BCVA and CRT at 12mo for both

poorly responsive patients and treatment-na觙ve patients.
Poorly responsive patients switched to aflibercept showed
only a small decrease in mean CRT compared to
treatment-na觙ve patients, but both groups had significant
visual improvements at 12mo follow-up. Mean BCVA
improvement was +3.28 letters in the poorly responsive
group and +4.67 letters in the treatment-na觙ve group, with
over 95% of all patients maintaining vision at 12mo. Visual
acuity improvement peaked late at month 6 in the switched
group, which appears to be a delayed effect after the loading
dose. While the frequency of aflibercept injections remained
similar to that for prior treatment with ranibizumab, the
number of clinic appointments decreased from an average of
10 per year with PRN ranibizumab dosing to 4 per year with
fixed dosing aflibercept treatment. Adopting this regimen
reduced patient clinic visits by up to 6 per year, this could
1159
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Table 4 Summary of published studies on 6-12mo visual outcomes in poorly responsive neovascular age-related macular degeneration
patients switched to aflibercept (last screened by PubMed on 11th September 2015)
Study (n, eyes)
Study switched group,107
Messenger et al
Grewal et al

[14]

Arcinue et al

[15]

,109

,21

[16]

,63

Aflibercept dosing regimen

Study design

Mean
follow-up
(mo)

Average age
(a)

Male
(%)

Mean baseline
BCVA (ETDRS
letters)1

Fixed dosing-3 monthly then bimonthly

Retrospective

12

81.6 (range 60-96)

44

56.3 (20/75)

Clinician discretion

Retrospective

12

80.3 (range 59-96)

44

59.7 (20/64)

Prospective

12

80.7 (±4.5 SD)

43

64 (20/53)

Retrospective

12

81 (IQR 76-87)

41

65 (20/50)

Prospective

6

78 (range 69-90)

-

56.4 (20/75)

3 loading doses, monthly or bimonthly thereafter
Bimonthly (no monthly loading). Switched to
monthly if persistent fluid

Singh et al[17],26

Fixed dosing-3 monthly, then bimonthly

Wykoff et al[12],46

3 loading, one at month 5. IPRN at months 4 and 6

Prospective

6

77.8 (range 55-95)

48

74.2 (20/33)

,34

3 monthly, follow-up at 6 months

Retrospective

6

79 (IQR 72-84)

29

56.5 (20/74)

[10]

3 monthly, then PRN dosing

Retrospective

6

70.1 (range 60-86)

30

42.5 (20/142)

Ferrone et al ,221

Clinician discretion (3 injections 4-9wk apart).

Retrospective

6

83

33

66 (20/48)

Cho et al[8],28

Treat and extend

Retrospective

6

80.68 (range 62-95)

50

59 (20/66)

Kumar et al

[11]

Gharbiya et al

,31

[9]

[7]

Chang et al ,49

Fixed dosing-3 monthly, then bimonthly

Retrospective

6

77.8 (±7.5 SD)

43

60.5 (20/62)

Bakall et al[6],36

Treat and extend after 3 loading doses

Retrospective

6

79 (range 60-88)

42

62.5 (20/56)

1

Where previous studies have reported BCVA in logMAR, this was converted to ETDRS letter equivalents using a published method[24]. BCVA: Best-corrected visual
acuity; CRT: Central retinal thickness; ETDRS: Early Treatment Diabetic Retinopathy Study; IQR: Interquartile range; SD: Standard deviation.

Table 4 Summary of published studies on 6-12mo visual outcomes in poorly responsive neovascular age-related macular degeneration
patients switched to aflibercept (last screened by PubMed on 11th September 2015)
(continued)
Study (n, eyes)
Study switched group,107
Messenger et al[15],109
Grewal et al

[14]

,21

[16]

Arcinue et al
Singh et al

[17]

Wykoff et al
Kumar et al

,63

,26

[12]

[11]

,46

,34

Gharbiya et al[10],31
[9]

Ferrone et al ,221

Mean BCVA change
at last follow-up
(ETDRS letters)

Proportion gaining
≥5 or ≥10 ETDRS
letters

Mean baseline
CRT; mean
CRT change
(µm)

Mean No. of
ranibizumab/
bevacizumab
(injections)

Treatment duration
before switch to
aflibercept
(mo)

Average No.
of aflibercept
during study
(injections)

+3.3

47%≥5 letters; 30%≥10 letters

254.4; -6.2

7.4

12.6

7.5

-2

13%≥10 letters

324; -25

21

-

7.2

+1

-

329.4; -34.7

29.8

31.6

10.2

0

25%≥5 letters

355;-107

13

-

-

+5.9

42%≥5 letters

304.1; -38.6

9.6

14

5

+0.2

9%≥5 letters

347;-27.3

42

-

5.6

+5

-

415; -67

28.6

-

5.3

+0.3

26%≥5 letters

449; -180

34.4

41.3

4.5

-2

-

300;0

14

-

3

Cho et al ,28

-2.5

-

295;-21

20.2

-

4.4

Chang et al[7],49

+6.9

55%≥5 letters

448.4; -89.1

34.9

40.8

5

-2.5

22%≥5 letters

358; -60

25.6

-

-

[8]

[6]

Bakall et al ,36

potentially make savings for stretched AMD clinic resources.
For example, in a sample AMD cohort of 1000 patients,
switching from monthly PRN dosing to fixed bimonthly
aflibercept could save up to 6000 clinic appointments per
year.
Furthermore, visual outcomes for our switched group were
favourable to those of previous studies on aflibercept in
poorly responsive nvAMD with 12mo follow-up (Table 4).
While these studies showed anatomical improvements, visual
gains were not significant [14-16]. Baseline visual acuity and
patient demographics in our study were similar to those from
previous reports. Our cohort had fewer injections with
ranibizumab prior to commencing fixed dosing aflibercept
treatment, which may partly account for the superior visual
outcomes we observed. Differences in dosing regimen could
also be a contributory factor. Of note, the only studies to
report comparable BCVA improvements to our study also
1160

employed a fixed dosing aflibercept regimen [7,17]. The mean
[ 7]
visual improvements reported by Chang
and Singh
[17]
were +6.9 letters and +5.9 letters respectively at
6mo, compared with +5.1 letters at 6mo in our switched
[25]
cohort. Moon da
reported visual improvements in 29
treatment refractory nvAMD ( =18) and PCV ( =14) patients
where VA and OCT improved from 0.58 to 0.55 ( =0.005)
and from 404 to 321 滋m ( <0.001) respectively after
[26]
switching to aflibercept. Kawashima
in a small group
of ranibizumab resistant nvAMD ( =15) and PCV patients
( =26) reported 1 line BCVA improvement in PCV but not
[27]
in AMD patients. In a smaller study by Oishi
(nvAMD=46 and PCV=42), logMAR BCVA improved from
0.36 to 0.21. Overall, the mean BCVA improvement of +4.67
letters in our na觙ve nvAMD patient group is comparable to a
[28]
recently published UK study by Talks
which showed
a +5.1 letter mean improvement.
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Variability in loading doses of aflibercept may also affect
[16]
treatment outcomes. In a study by Arcinue
treatment-resistant nvAMD patients were switched to
8-weekly aflibercept injections without 3 initial monthly
loading doses. Patients were then switched to 4-weekly
aflibercept dosing if there was persistent fluid on OCT
despite 8-weekly injections. Thirty-three percent of patients
required switching to 4-weekly aflibercept injections during
the 12mo period and 44% of eyes lost 5 letters or more. By
comparison only 19% of our cohort lost 5 or more letters at
12mo, suggesting that 3 monthly loading doses of aflibercept
are beneficial and may have a functional effect over and
above retinal thickness reduction. This effect is also seen in
[29]
the study by He
, where logMAR BCVA improved by
0.2 lines after 3 aflibercept injections in switched patients but
marginally decreased by 0.45 lines without fixed dosing at
12mo.
[15]
In another variable dosing study, Messenger
investigated outcomes for 109 treatment-resistant nvAMD
patients treated with aflibercept, where dosing was based on
clinician discretion. While the mean number of injections
reported by this group is similar to that of our study, patients
lost on average -2 letters at last follow-up. In addition, the
mean number of clinic visits over 1y was 8.7 compared with
4 for our fixed dosing regimen.
The pivotal VIEW studies demonstrated non-inferior
outcomes with a reduced dosing aflibercept regimen
compared with ranibizumab, 94% -96% of treatment-na觙ve
patients maintaining BCVA with mean gains of +8.3 to 9.3
letters across treatment groups at one year [4]. In our analysis
of treatment-na觙ve nvAMD patients, a mean gain of +4.67
letters was observed with 97% of patients maintaining BCVA
over the 12mo period. Baseline visual acuity was similar for
our treatment-na觙ve cohort [54.1 letters (20/83)] compared
with the VIEW studies [53.8 letters (20/84)]. One possible
explanation for the discrepancy in BCVA improvement is the
difference in CNV subtypes studied. Eighty-three percent of
the treatment-naive patients in our cohort had occult type
CNV lesions, compared with 38% occult CNV subtypes in
the VIEW studies. In the VIEW study, the baseline
proportion of patients showing classic, MC type CNV was
26% and 36% respectively; compared to 7% and 10%
respectively in our study. It is well known that classic type
CNV's respond well to treatment while occult type CNV less
so. This baseline difference in our cohort could likely explain
the atypical treatment response in our study with a slight
vision drop over 2 to 10mo and recovery thereafter. While
the individual numbers of CNV subtypes in our study were
too small to draw firm conclusions, our findings bear some
resemblance to results from the MARINA[19] and ANCHOR[18]
trials on ranibizumab treatment for nvAMD. The MARINA
study treated patients with occult and MC CNV lesions,
finding visual gains of up to +7.2 letters at 12mo [19]. By
comparison the ANCHOR study investigated patients with

predominantly classic CNV lesions, showing even greater
BCVA improvements of up to +11.3 letters at 12mo [18].
Analysing visual outcomes by CNV subtype in our cohort
also revealed greater mean visual improvement overall for
eyes with PC CNV compared to occult and MC CNV. Larger
studies are needed to evaluate CNV subtype as a prognostic
factor in the treatment of nvAMD by anti-VEGF agents.
Strengths of our study include its large sample size and the
use of proactive bimonthly fixed dosing treatments. Recent
literature shows lack of similar bimonthly aflibercept studies
and those reported have very small sample sizes [30]. The main
limitation of our study is its retrospective design. Further
long-term follow-up is needed to determine whether
improvements in BCVA and OCT are maintained. A possible
drawback of this dosing regimen is the potential for
over-treating some patients, although a recent study by Peden
[5]
published in Ophthalmology reported favourable
long-term visual outcomes with continuous anti-VEGF
treatment compared with sporadic, as-needed therapy.
Contrastingly, bimonthly fixed dosing regimens may have the
risk of undertreating some patients for whom monthly
aflibercept may be more beneficial. However, this appears to
[14]
where
be untrue as seen in a case series by Grewal
patients were started on 3 monthly loading doses of
aflibercept before either being switched to bimonthly dosing
or continued on monthly treatment if there was persistent
fluid on OCT. This case series did not report improved visual
outcomes when compared to our cohort.
In summary, we investigated the visual and anatomical
outcomes of a fixed bimonthly dosing aflibercept regime in
poorly responsive and treatment-na觙ve nvAMD patients.
Significant improvements in visual acuity at 12mo noted in
the switched group compared better than reports from
previously published studies. The number of aflibercept
injections was similar to reports with other anti-VEGF dosing
regimens, while visual outcomes were better despite
considerably fewer monitoring clinic visits used in this study.
However, visual improvements for treatment-na觙ve patients
in our cohort did not reach VIEW trial standards, which may
be partly due to different proportions of CNV subtypes.
Overall, fixed dosing appears to give the best long-term
visual outcomes compared with other types of dosing
regimens. This statement is supported from both our study
[5]
and from Peden
. Future real-life prospective studies
with longer follow-up using fixed dosing regimens replicating
clinical trials are essential. A formal cost-benefit analysis of
different treatment regimens could also help determine the
most effective pathway for managing nvAMD.
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