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PRECIS
This post-hoc analysis of the GEFAL study, evaluating predictive factors of visual loss in
neovascular AMD, found that only a large neovascularization area at baseline is significantly

associated with initial or secondary vision loss, despite anti-VEGF injection.
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ABSTRACT

Purpose: To evaluate early predictive factors of visual loss in patients treated with anti-vascular
endothelial growth factor (VEGF) injections under as-needed regimen for neovascular age-
related macular degeneration (AMD).

Design: Post-hoc analysis from the randomized controlled trial GEFAL, comparing
ranibizumab versus bevacizumab for neovascular AMD.

Participants: 393 patients aged >50 years with neovascular AMD.

Methods: The present analysis is based on 1-year data from patients included in the study.
Patients were separately categorized according to the BCVA change at 3-months (M3) and 1-
year into three trajectories: i) patients with no vision loss >5-letters at M3 and at 1-year (absence
of loss >5-letters); ii) patients with no vision loss >5-letters at M3 but loss >5-letters at 1-year
(secondary loss >5-letters); and iii) patients with vision loss >5-letters at M3 and 1-year (initial
loss >5-letters). The threshold of at least 5-letters loss was used as it is ordinarily considered as
clinically significant.

Main outcome measures: The following factors were evaluated at baseline and at M3: age,
sex, BCVA, presence of fluid, central macular thickness, angiographic choroidal
neovascularization (CNV) subtype, CNV area measured in disk area on fluorescein
angiography, and number of intravitreal injections.

Results: An absence of loss >5-letters was found in 225 patients (57.3%), a secondary loss >5-
letters after M3 was found in 109 patients (27.7%) and an initial loss >5-letters of BCVA was
found in 59 patients (15%). Baseline characteristics were comparable between the three groups
except for the total CNV area which was larger in the initial and the secondary loss groups
(p=0.0412). At M3 a significant association was found between presence of subretinal fluid
(p=0.0318) and vision loss >5-letters, and an even stronger significant association between the

presence of intraretinal fluid (p=0.0066) and vision loss >5-letters.
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Conclusions: In the present study, we found that a large CNV area at baseline was significantly
associated with initial or secondary loss of visual acuity >5-letters despite anti-VEGF injection.
The presence of fluid, both subretinal fluid (SRF) and intraretinal fluid (IRF) at M3 was found

in patients with poorer trajectories.



78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

INTRODUCTION

Neovascular age-related macular degeneration (AMD) is one of the main causes of severe and
irreversible vision loss, and can result in blindness.! The prognosis of patients with neovascular
AMD improved with the introduction of anti-vascular endothelial growth factor (VEGF) agents
in 2004, which have since been administered as the first-line therapy for treating and stabilizing
most cases of neovascular AMD.? Ranibizumab was introduced after the pivotal Anti-Vascular
Endothelial Growth Factor Antibody for the Treatment of Predominantly Classic Choroidal
Neovascularization in Age-related Macular Degeneration (ANCHOR) and Minimally
Classic/Occult Trial of the Anti-VEGF Antibody Ranibizumab In the Treatment of Neovascular
Age-Related Macular Degeneration (MARINA) studies which demonstrated the molecule’s
superiority in comparison to placebo or photodynamic therapy.** However the burden and cost
of a monthly treatment regimen led researchers to investigate the off-label use of bevacizumab
as a potential alternative. The Comparison of Age-Related Macular Degeneration Treatments
Trials (CATT) study aimed to compare both treatments and showed the non-inferiority of
bevacizumab under a monthly regimen, but also the more commonly used as-needed regimen
(Pro-Renata, PRN).> Numerous clinical trials including the Groupe d’Evaluation Francais
Avastin® versus Lucentis® (GEFAL) study in France have since confirmed these results,
establishing the PRN regimen following a three-month loading dose treatment phase as

effective for controlling the disease, for both molecules, with similar safety profiles.®~

Despite a high rate of functional responders to anti-VEGF treatment administered under a PRN
regimen, 15-23% of patients lost 5 letters or more at 1 year.”” In the French study group
GEFAL, 8.9% of patients treated with bevacizumab and 9.8% of patients treated with

ranibizumab lost 15 letters or more.” Early identification of these patients with worse 1-year
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outcomes would make it possible to adapt their treatment regimens in order to prevent vision
loss.

The aim of this post-hoc analysis of the GEFAL study is to evaluate the early predictive factors
of visual loss at 1-year in patients treated with anti-VEGF injections under a PRN regimen for

neovascular AMD.



107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

MATERIAL AND METHODS

Study population

The GEFAL study was a prospective, noninferiority, double-masked, randomized clinical trial
performed in 38 French ophthalmology centers between June 2009 and November 2011
(NCTO01170767) in patients with active subfoveal neovascular AMD and baseline best-
corrected visual acuity (BCVA) between 20/32 and 20/320 (Snellen equivalent) measured on
Early Treatment of Diabetic Retinopathy Study (ETDRS) charts. The research adhered to the
Declaration of Helsinki. Patients gave written informed consent before inclusion, and the study
was authorized by the competent French health authority (Agence Francaise de Sécurité
Sanitaire des Produits de Santé) on July 22, 2008, and approved by the research ethics
committee (Comité de Protection des Personnes Sud Est IV) on September 9, 2008. The design

and methods for GEFAL have been published previously.’

Study protocol

Patients were randomized to one of two treatment arms: (1) intravitreal administration of a 1.25
mg dose of bevacizumab or (2) intravitreal administration of ranibizumab at a concentration of
0.50 mg in 0.05 ml of solution. Intravitreal injections were administered with a loading-dose
period (three injections at months 0, 1, and 2) and a maintenance period (9 months, i.e. months
3-12, starting 28-35 days after the last loading injection). During the loading-dose period,
patients received three monthly intravitreal injections (window, 28-35 days). A PRN regimen
was chosen for the maintenance period, in accordance with the European label regimen for
ranibizumab. Reinjections were performed when at least one of the following criteria was met:
(1) loss of > 5 letters since the previous visit with no obvious atrophy or subretinal fibrosis and
with fluid on OCT; and/or (2) active exudation on OCT (subretinal fluid unless stable since the

last three monthly injections, macular edema with intraretinal fluid, or increase in central
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subfield macular thickness of at least 50 um compared with the previous examination); and/or
(3) increased CNV area or persistence of leakage on angiography since the previous visit;
and/or (4) new or persistent subretinal or intraretinal macular hemorrhage. The monthly follow-
up examinations were performed by an ophthalmologist and included clinical and slit-lamp
examination; best corrected visual acuity (BCVA; ETDRS score and Snellen equivalent acuity);
spectral-domain or time-domain Optical Coherence Tomography (OCT; depending on
availability in each center); fundus or color fundus photography; fluorescein (FA) and/or
indocyanine green angiography (ICGA), at the investigator’s discretion (mandatory only at

baseline and 12 months — M12).

Post Hoc Analysis

To better understand the visual status at 1-year, we worked on trajectories which took into
account the visual status at 3 months (one month after the end of the loading-dose period) and
1-year. Therefore, the present analysis is based on the 1-year study data from patients included
in GEFAL who were randomized to treatment with ranibizumab or bevacizumab and for whom
a BCVA reading was available at 3-months (M3).

From these data, three trajectories were defined: 1) patients with no vision loss >5-letters at M3
and at 1-year (absence of loss >5-letters); ii) patients with no vision loss >5-letters at M3 but
loss >5-letters at 1-year (secondary loss >5-letters) and iii) patients with vision loss >5-letters
at M3 and 1-year (initial loss >5-letters). Absence of loss >5-letters at 1-year was defined as a
loss of less than 5 letters compared to both baseline and M3 values. The threshold of at least 5-

letters loss was used as it is ordinarily considered as clinically significant.

Outcome measures
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The following factors were evaluated at baseline and at M3: age, sex, baseline BCVA, presence
of fluid (intraretinal fluid (IRF), subretinal fluid (SRF) and pigmented epithelium detachment
(PED)), central macular thickness (CMT), choroidal neovascularization (CNV) angiographic
subtype (purely occult, minimally classic and predominantly classic), total area of CNV, and
number of intravitreal injections (IVI). Classic CNV was defined as a well-demarcated
hyperfluorescent lesion in the early phase with leakage through the late phases. Occult CNV
was defined as an irregular area of stippled hyperfluorescence starting in the middle phase with
persistent hyperfluorescence in the late phase. In this case, ICGA shows a hyperfluorescent
plaque in the late phases of the exam. Within the classic group, eyes with a classic component
accounting for > 50% of the lesion were assigned to the predominantly classic subgroup, and
those with a classic component accounting for < 50% of the lesion were assigned to the
minimally classic subgroup. The total area of CNV was assessed on FA. For classic CNV, early
frames were chosen in which the well-demarcated border of the CNV was visible. In occult
CNV, the area of leakage in late frames was used for analysis. Area was measured in disk area

(1 disk area = 2.54 mm? on the basis of a diameter of 1.8 mm).*

Statistical methods

The analysis was performed on the full analysis set for the GEFAL study that consisted of all
randomized patients with BCVA available at baseline and at 12 months after inclusion (or at
least 10 months after inclusion for patients with unavailable data). Presence of BCVA score at
3 months was an additional criterion for considering patients in this post-hoc analysis.
Categorical variables were described in terms of frequency and percentages, and continuous
variables as means and standard deviations. Comparisons of M3 and final values according to

the trajectory groups were made using ANOV A and chi-squared test.2 The influence of baseline



180  variables on trajectories groups was assessed using univariate logistic regression. All analyses

181  were carried out using SAS software version 9.2 (SAS Inc, Cary, NC).
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RESULTS

Baseline Characteristics

The GEFAL full analysis set population consisted of 404 patients. A total of 11 patients did not
have M3 BCVA values (five patients were lost to follow-up and six patients did not have BCVA
assessment at M3) the analysis therefore included 393 patients. The mean age at inclusion was
79.2 (+/- 7.1) years old; 67.4% were women. The mean baseline BCVA was 54.9 (+/- 14.0)
letters and the mean CMT was 357.4 (+/- 116.6) um. CNV type was purely occult in 43.6% of

cases. The mean total area of CNV at baseline was 2.0 (+/- 1.5) disk areas (Table 1).

Functional and anatomical outcomes according to the patient trajectories

An absence of loss >5-letters was found in 225 patients (57.3%), a secondary loss >5-letters
after M3 was found in 109 patients (27.7%) and an initial loss >5-letters of BCVA was found
in 59 patients (15%). Mean BCVA at M3 was 62.0 (+/-14.5), 64.1 (+/-16.0) and 43.8 (+/-17.2)
letters for the absence of loss >5-letters, secondary loss >5-letters and initial loss >5-letters
groups respectively (p<0.0001). Final BCVA was significantly different between the three
groups with 67.0 (+/- 14.4), 49.5 (+/- 20.8) and 45.5 (+/- 20.9) letters for the absence of loss
>5-letters, secondary loss >5-letters and initial loss >5-letters groups respectively (p<0.0001,

Figure 1).

Mean CMT at M3 was 247.5 (+/- 66.5), 244.2 (+/- 56.6) and 265.0 (+/- 82.6) um for the absence
of loss >5-letters, secondary loss >5-letters and initial loss >5-letters groups respectively
(p=0.2741). Final CMT was significantly different between the three groups with 253.1 (+/-
82.8), 270.2 (+/- 83.8) and 263.6 (+/- 76.5) um for the absence of loss >5-letters, secondary

loss >5-letters and initial loss >5-letters groups respectively (p=0.0353, Figure 2).

11
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Predictors of visual trajectories

Baseline characteristics were comparable between the three groups except for the total CNV
area which was larger in the secondary loss >5-letters and initial loss >5-letters groups
(p=0.0412). Baseline BCVA (p=0.6676), and baseline CMT (p=0.7024) were not associated
with a particular trajectory, nor the presence of a specific fluid location or the CNV subtype

(Table 2).

At M3 the presence of SRF (p=0.0286) was significantly associated with profile groups but this
was not the case for IRF (p=0.1113). CMT (p=0.2741) and total CNV area (p=0.1087) were
not significantly associated with the profile group (Table 3). The presence of both IRF and SRF
at M3 were seen in 83 (36.9%), 30 (27.5%) and 31 (52.5%) of patients in the absence of loss

>5-letters, secondary loss >5-letters and initial loss >5-letters groups respectively (p=0.0066).

The number of injections in one year did not differ between the three groups (p=0.8603) but
the early need for a fourth injection seems to be associated with worse visual outcomes
(p=0.0006). Patients with an initial loss >5-letters needed this injection in the third month after
the first IVIin 70.6% of cases in comparison to 30.6% and 48.2% for the group with secondary
loss >5-letters and the group with absence of loss >5-letters, respectively (Table 4).

Finally, the treatment arm (ranibizumab or bevacizumab) was not statistically associated with

any specific outcomes (p=0.0896).
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DISCUSSION

In the current study, patients were assigned to different groups according to their visual acuity
trajectories over time. Three groups of patients were defined: patients with no vision loss >5-
letters at 3-months and at 1-year; patients with no vision loss >5-letters at 3-months but with
loss >5-letters at 1-year, and patients with vision loss >5-letters at 3-months and 1-year.
Looking for predictive factors of vision loss that might determine whether the patient belongs
to one or other of these groups could allow for the early identification of a visual prognosis and
justify for more intensive treatment regimens for certain patients where relevant. We found
herein that only baseline CNV area correlated to the visual trajectory. Larger lesions were
associated with poorer visual outcomes in the two subgroups of patients who lost more than 5
letters, either initially or after the loading dose. Neither baseline BCV A nor baseline CMT were
associated with visual loss. A post-hoc analysis of the randomized controlled trial VEGF Trap-
Eye: Investigation of Efficacy and Safety in Wet AMD (VIEW) has also recently shown that
only CNV area, in addition to the leakage area, influenced vision loss under fixed-dose anti-
VEGF regimen (bi-monthly aflibercept or monthly ranibizumab).!® Unlike this previous study,
our results were extracted from the GEFAL study, analyzing anti-VEGF treatments under PRN
regimen (ranibizumab and bevacizumab). The similarity of our findings to the post-hoc analysis
of the VIEW study suggests that baseline CNV area is a predictive factor of vision loss,

independently of the treatment regimen and anti-VEGF molecule used.

In the present study, we found no association between neovascular subtype and visual loss.
However, it is well known from historical studies dating from before the anti-VEGF era that
the natural history of choroidal neovascularization differs according to the neovascular
membrane location. Occult neovascularization has better outcomes if left untreated and the

11,12

lesion can remain stable for months, in comparison to classic neovessels which more
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frequently develop fibrotic scars.!*!> In the post hoc analysis of the VIEW study, occult
neovessels were associated with better final visual acuity, however, lower visual gain was found
in comparison to classic CNV. This result is explained by the fact that patients with occult CNV
have higher BCV A at baseline and therefore cannot achieve as large a gain as those with lower
visual acuity at baseline.'” The major drawback of these studies, including ours, is that they did
not consider the neovascular subtype classification, but only used the fluorescein angiography
to classify occult or classic CNV or retinal angiomatous proliferation. As such, some patients
could have been diagnosed incorrectly. Current studies should use spectral domain or even
swept-source OCT to classify neovascular subtype as recently described in an international

expert consensus. '

Neovascular AMD can decrease vision in a number of ways: fibrotic scars,!” long-term intra-
and subretinal fluid,'® or the onset of geographic atrophy.!®* In our study, final CMT was
significantly different between subgroups, but this result is not clinically relevant and the onset
of macular atrophy in the subgroups of patients who lost 5 letters or more of vision is highly
unlikely. However, we cannot exclude the presence of a focal photoreceptor alteration in the
subfoveal lesion that could explain poor vision. Other early biomarkers of macular atrophy,
such as those defined in incomplete retinal pigment epithelium and outer retinal atrophy

(iRORA) cannot be excluded.?!

At 3 months, only the presence of SRF alone or in combination with IRF were found to be
associated with patients who experienced early vision loss despite the injections. However,
mean CMT at 3 months was not significantly associated with vision loss. Conflicting results
have been published in the literature concerning fluid management in AMD. Although IRF is

associated with long-term visual loss,? the presence of SRF and its tolerance under the retina

14
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is largely debated.!®?3* In addition to the presence of fluid, its location within the retina is
highly dependent on the CNV subtype and SRF is more frequently associated with occult

t.26 Moreover, the

neovessels (type 1) than other subtypes,? especially when it is recalcitran
CNV area was no longer associated with poorer visual outcomes, as the neovessel area

decreased after the loading dose.

We acknowledge several limitations to our study. Firstly, due to the post hoc design, other
biomarkers, that could have helped to explain vision loss in eyes treated with anti-VEGF in
AMD, might be missing. Presence of retinal pigment epithelium/ellipsoid alteration, choroidal
thickness, or hyperreflective foci are other OCT findings that might be associated with
recurrence and vision loss and should be analyzed in further studies using spectral domain or
swept source OCT.?!?” More recently, OCT-angiography imaging has also been found to
provide useful information on neovascular patterns that could potentially serve as a biomarker
for treatment resistance.?® It has also been ascertained that patients with active disease have a
higher CNV area than patients in remission, probably explaining our main finding.>” Secondly,
the follow-up of this study was only 12 months which is relatively short in comparison to the
natural history of the disease that develops over years. Thirdly, most of the randomized
controlled trials on neovascular AMD reported the number of patients that lost more than 15
letters during the follow-up period.>*° However, here we deliberately chose to use the threshold
of a loss of 5 letters or more in order to include all the patients with a significant and clinical
drop in visual acuity from baseline. Nowadays, visual gain after anti-VEGF is the norm and
patients whose vision does not at least stabilize (i.e. absence of loss of 5 letters or more) should

be considered as non-responders. As previously recommended,’*3!

we used the clinically
significant threshold of a loss of at least 5 letters to define patients within the poorer trajectories.

We could also have defined a group of patients who gained 5-letters or more to add a level of

15
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comparison with patients who lost 5-letters or more. Nevertheless, our main goal was to assess
the predictive factors of vision loss at 1-year despite anti-VEGF therapy and we preferred to
compare patients with poor visual outcomes to patients that, at least, had no significant loss of

vision.

In conclusion, in this post-hoc analysis of the randomized controlled GEFAL study, we found
that a large CNV area at baseline was significantly associated with initial or secondary loss of
visual acuity >5-letters, despite anti-VEGF injections, in wet AMD. Moreover, the presence of
fluid, both SRF and IRF at M3 was found in patients with poorer trajectories. Further studies
are needed to find other biomarkers of visual loss, especially those related to CNV subtypes, to

improve follow-up and adapt treatment regimens to specific patients and diseases.

16



314

315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361

REFERENCES

1. Bressler NM. Age-related macular degeneration is the leading cause of blindness.. JAMA.
2004,291:1900-1901.

2. Scott AW, Bressler SB. Long-term follow-up of vascular endothelial growth factor
inhibitor therapy for neovascular age-related macular degeneration. Curr Opin Ophthalmol.
2013,24:190-196.

3. Brown DM, Michels M, Kaiser PK, et al. Ranibizumab versus verteporfin photodynamic
therapy for neovascular age-related macular degeneration: Two-year results of the ANCHOR
study. Ophthalmology. 2009,116:57-65.e5.

4. Rosenfeld PJ, Brown DM, Heier JS, et al. Ranibizumab for neovascular age-related
macular degeneration. N Engl J Med. 2006,355:1419-1431.

5. Comparison of Age-related Macular Degeneration Treatments Trials (CATT) Research
Group, Writing Committee:, Martin DF, et al. Ranibizumab and Bevacizumab for Treatment
of Neovascular Age-related Macular Degeneration: Two-Year Results. Ophthalmology.
2020,127:S135-S145.

6. Kodjikian L, Decullier E, Souied EH, et al. Bevacizumab and ranibizumab for neovascular
age-related macular degeneration: an updated meta-analysis of randomised clinical trials.
Graefes Arch Clin Exp Ophthalmol Albrecht Von Graefes Arch Klin Exp Ophthalmol.
2014,;252:1529-1537.

7. IVAN Study Investigators, Chakravarthy U, Harding SP, et al. Ranibizumab versus
bevacizumab to treat neovascular age-related macular degeneration: one-year findings from
the IVAN randomized trial. Ophthalmology. 2012;119:1399-1411.

8. CATT Research Group, Martin DF, Maguire MG, et al. Ranibizumab and bevacizumab for
neovascular age-related macular degeneration. N Engl J Med. 2011,;364:1897—-1908.

9. Kodjikian L, Souied EH, Mimoun G, et al. Ranibizumab versus Bevacizumab for
Neovascular Age-related Macular Degeneration: Results from the GEFAL Noninferiority
Randomized Trial. Ophthalmology. 2013;120:2300-2309.

10. Steinle NC, Du W, Gibson A, Saroj N. Outcomes by Baseline Choroidal
Neovascularization Features in Age-Related Macular Degeneration: A Post Hoc Analysis of
the VIEW Studies. Ophthalmol Retina. 2020.

11. Polito A, Isola M, Lanzetta P, et al. The natural history of occult choroidal
neovascularisation associated with age-related macular degeneration. A systematic review.
Ann Acad Med Singapore. 2006,35:145-150.

12. Stevens TS, Bressler NM, Maguire MG, et al. Occult choroidal neovascularization in age-
related macular degeneration. A natural history study. Arch Ophthalmol Chic 11l 1960.
1997,;115:345-350.

13. Laser photocoagulation of subfoveal neovascular lesions in age-related macular
degeneration. Results of a randomized clinical trial. Macular Photocoagulation Study Group.
Arch Ophthalmol Chic Il 1960. 1991,109:1220-1231.

14. Photodynamic therapy of subfoveal choroidal neovascularization in age-related macular
degeneration with verteporfin: one-year results of 2 randomized clinical trials--TAP report.
Treatment of age-related macular degeneration with photodynamic therapy (TAP) Study
Group. Arch Ophthalmol Chic Il 1960. 1999,117:1329-1345.

15. Daniel E, Pan W, Ying G-S, et al. Development and Course of Scars in the Comparison of
Age-Related Macular Degeneration Treatments Trials. Ophthalmology. 2018;125:1037-1046.
16. Spaide RF, Jaffe GJ, Sarraf D, et al. Consensus Nomenclature for Reporting Neovascular
Age-Related Macular Degeneration Data: Consensus on Neovascular Age-Related Macular
Degeneration Nomenclature Study Group. Ophthalmology. 2019.

17



362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410

17. Cohen SY, Oubraham H, Uzzan J, et al. Causes of unsuccessful ranibizumab treatment in
exudative age-related macular degeneration in clinical settings. Retina Phila Pa.
2012,32:1480-1485.

18. Evans RN, Reeves BC, Maguire MG, et al. Associations of Variation in Retinal Thickness
With Visual Acuity and Anatomic Outcomes in Eyes With Neovascular Age-Related Macular
Degeneration Lesions Treated With Anti-Vascular Endothelial Growth Factor Agents. JAMA
Ophthalmol. 2020,138:1043-1051.

19. Munk MR, Ceklic L, Ebneter A, et al. Macular atrophy in patients with long-term anti-
VEGEF treatment for neovascular age-related macular degeneration. Acta Ophthalmol.
2016,94:757—764.

20. Cho HJ, Park SM, Kim J, et al. Progression of macular atrophy in patients undergoing
anti-vascular endothelial growth factor therapy for neovascular age-related macular
degeneration. Acta Ophthalmol. 2020.

21. Guymer RH, Rosenfeld PJ, Curcio CA, et al. Incomplete Retinal Pigment Epithelial and
Outer Retinal Atrophy in Age-Related Macular Degeneration: Classification of Atrophy
Meeting Report 4. Ophthalmology. 2020,127:394—4009.

22. Wickremasinghe SS, Janakan V, Sandhu SS, et al. Implication of recurrent or retained
fluid on optical coherence tomography for visual acuity during active treatment of
neovascular age-related macular degeneration with a treat and extend protocol. Retina.
2016,36:1331-1339.

23. Guymer RH, Markey CM, McAllister IL, et al. Tolerating Subretinal Fluid in Neovascular
Age-Related Macular Degeneration Treated with Ranibizumab Using a Treat-and-Extend
Regimen: FLUID Study 24-Month Results. Ophthalmology. 2019,;126:723-734.

24. Arnold JJ, Markey CM, Kurstjens NP, Guymer RH. The role of sub-retinal fluid in
determining treatment outcomes in patients with neovascular age-related macular
degeneration--a phase IV randomised clinical trial with ranibizumab: the FLUID study. BMC
Ophthalmol. 2016,;16:31.

25. Freund KB, Zweifel SA, Engelbert M. Do we need a new classification for choroidal
neovascularization in age-related macular degeneration? Retina Phila Pa. 2010,;30:1333—
1349.

26. Bhavsar KV, Freund KB. Retention of good visual acuity in eyes with neovascular age-
related macular degeneration and chronic refractory subfoveal subretinal fluid. Saudi J
Ophthalmol. 2014,;28:129-133.

27. Bouteleux V, Kodjikian L, Mendes M, et al. Increased choroidal thickness: a new feature
to monitor age-related macular degeneration recurrence. Graefes Arch Clin Exp Ophthalmol
Albrecht Von Graefes Arch Klin Exp Ophthalmol. 2019,257:699-707.

28. Cabral D, Coscas F, Pereira T, et al. Quantitative Optical Coherence Tomography
Angiography Biomarkers in a Treat-and-Extend Dosing Regimen in Neovascular Age-
Related Macular Degeneration. Transl Vis Sci Technol. 2020,9:18.

29. Coscas F, Cabral D, Pereira T, et al. Quantitative optical coherence tomography
angiography biomarkers for neovascular age-related macular degeneration in remission. PloS
One. 2018;13:€0205513.

30. Beck RW, Moke PS, Turpin AH, et al. A computerized method of visual acuity testing:
adaptation of the early treatment of diabetic retinopathy study testing protocol. Am J
Ophthalmol. 2003,135:194-205.

31. Blackhurst DW, Maguire MG. Reproducibility of refraction and visual acuity
measurement under a standard protocol. The Macular Photocoagulation Study Group. Retina.
1989,9:163-169.

18



411

412

413

414

415

FIGURE CAPTIONS

Figure 1: Mean visual acuity changes from baseline. Error bars represents standard deviations.

Figure 2: Evolution of mean central macular thickness from baseline. Error bars represents

standard deviations.
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Table 1: Characteristics of the global population (n=393)
Sex Female, n (%) 265 (67.4)
Mean age, year (SD) 79.2 (7.1)
Mean baseline BCVA, ETDRS letters (SD) 54.9 (14.0)
Presence of fluid, n (%)

IRF 216 (55.0)

SRF 309 (78.6)

PED 221 (56.2)
Mean CMT, um (SD) 357.4 (116.6)
CNV type, n (%)

Purely occult 170 (43.6)

Minimally classic 93 (23.8)

Predominantly classic 127 (43.6)
Total area of CNV, Disk area (SD) 2.0 (1.5
Mean number of I[VIin 1 year, n (SD) 6.6 (2.5)

BCVA: best-corrected visual acuity; CMT: central macular thickness; CN'V: choroidal
neovascularization; IRF: intraretinal fluid; IVI: intravitreal injection; PED: pigment
epithelium detachment; SRF: subretinal fluid

Means were given with standard deviation



Table 2: Comparison of baseline characteristics between the trajectories

Absence of Secondary Initial loss p-value
loss >5-letters  loss >5-letters >5-letters
(n=225) (n=109) (n=59)
Sex Female, n (%) 147 (65.3) 75 (68.8) 43 (72.9) 0.5125
Mean age, year (SD) 79.0 (7.0) 79.6 (7.1) 79.2 (7.2) 0.8011
Mean baseline BCVA, 55 (13.5) 54.2 (14.8) 56.2 (14.4) 0.6676
ETDRS letters (SD)
Presence of fluid, n
(%) 119 (52.9) 58 (53.2) 39 (66.1) 0.1802
IRF 181 (80.4) 81 (74.3) 47 (79.7) 0.4320
SRF 121 (53.8) 65 (59.6) 35 (59.3) 0.5246
PED
Mean CMT, um (SD) 3616 (115.7) 351.1 (116.1)  352.7 (122.5) 0.7024
CNV type, n (%)
Purely occult 102 (45.7) 48 (44) 20 (34.5) 0.3089
Minimally classic 53 (23.8) 28 (25.7) 26 (44.8)
Predominantly 68 (30.5) 33 (30.3) 12 (20.7)
classic
Mean total area of 1.8 (1.4) 2.2 (1.7) 2.2(1.5) 0.0412

CNV, Disk area (SD)

BCVA: best-corrected visual acuity; CMT: central macular thickness; CN'V: choroidal
neovascularization; IRF: intraretinal fluid; PED: pigment epithelium detachment; SRF:

subretinal fluid



Table 3: Comparison of M3 characteristics between the trajectories

Absence of Secondary loss  Initial loss p-value
loss >5-letters >5-letters >5-letters
(n=225) (n=109) (n=59)
Mean BCVA, ETDRS 62.0 (14.5) 64.1 (16.0)  43.8(17.2) <0.0001
letters (SD)
Presence of fluid, n (%)
IRF 44 (19.6) 13(11.9) 14 (23.7) 0.1113
SRF 52 (23.1) 21 (19.3) 22 (37.3) 0.0286
PED 63 (28.0) 32 (29.4) 18 (30.5) 0.9183
Mean CMT, pm (SD) 2475(66.5) 2442 (56.6)  265.0 (82.6) 0.2741
Mean total area of 1.4 (0.8) 1.7 (1.5) 2.1(1.2) 0.1087

CNV, Disk area (SD)

BCVA: best-corrected visual acuity; CMT: central macular thickness; CN'V: choroidal
neovascularization; IRF: intraretinal fluid; PED: pigment epithelium detachment; SRF:

subretinal fluid



Table 4: Timing of the 4™ injection

Absence of loss

Secondary loss

Initial loss

Month >5-letters >5-letters >5_]etters p-value
(n=225) (n=109) (n=59)
M3, n (%) 93 (48.2) 30 (30.6) 36 (70.6)
M4, n (%) 39 (20.2) 30 (30.6) 8 (15.7)
M5, n (%) 32 (16.6) 13 (13.3) 1(2)
M6, n (%) 13 (6.7) 11(11.2) 3(5.9) 0002
M7-8, n (%) 13 (6.7) 8(8.2) 1(2)
>M9, n (%) 3(1.6) 6 (6.1) 2(3.9)






