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Short-term Response to Pro Re Nata Regimen of
Aflibercept in Refractory Neovascular Age-related Macular
Degeneration with Pigment Epithelial Detachment
Pigment Epitel Dekolmani Olan Direnc¢li Neovaskiiler Yasa Bagh Makula
Dejenerasyonunun Pro re Nata Uygulanan Aflibersept Tedavisine

Kisa Donem Cevabi

Ayse YAGMUR KANRA', Aylin ARDAGIL AKCAKAYA?, Sevil ARI YAYLALF, Hiiseyin BAYRAMLAR®

ABSTRACT

Purpose: To evaluate the short-term visual and anatomic outcomes ofpro re nata (PRN) regimen of Aflibercept (AFL) without a loading
phasein refractory neovascular age-related macular degeneration (n-AMD) with pigment epithelial detachment (PED).

Material and Methods: Typical type of n-AMD with PED were only included in this retrospective study. Twenty eyes that met the
study criteria were ranibizumab-resistantand switched to pro re nata (PRN) regimen of 2.0 mg aflibercept. Best corrected visual acuity
(BCVA), central macular thickness (CMT), changes in pigment epithelium detachments (PED), presence of intraretinal fluid (IRF), and
presence of subretinal fluid (SRF) were assessed at 4-8 week intervals.

Results: The mean number of prior injection was 13.3+5.1 during a mean of 44 months of follow-up (15-76).The mean duration after
switching was 7.2+1.7 months (5-11) with an average number of 2.5+0.8 (2-5) injections. The mean CMT and maximal PED height
improved significantly (p<0.001), whereas the mean BCVA remained stable over time. Changes in visual acuity was not associated
with reduction in PED height (R*= 0.07, p=0.73). Eighty percent of patients remained visually stable, 10% gained two or more lines,
and 10% lost two or more lines of visual acuity after switching. Complete resolution of intraretinal or subretinal fluid was observed in
75% of the treated eyes.

Conclusion: The morphological improvements were achieved following PRN regimen of AFL injection in our difficult-to-treat patient
population (PED cohort), but there was no concomittant increase in visual acuity.
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Amag: Pigment epitel dekolmanina (PED) sahip direngli neovaskiiler tip makula dejenerasyonunda (n-YBMD) yiikleme fazi olmadan
pro re nata (PRN) olarak uygulanan afliberseptin (AFL) kisa donem gorsel ve anatomik sonuglarinin degerlendirlmesi

Gerec ve Yontemler: Bu retrospektif ¢caligmaya klasik tip n-YBMD dahil edildi. Caligma kriterlerini karsilayan 20 g6z ranibizumaba
direngli idi ve PRN olarak uygulanan 2.0 mg AFL tedavisine gegildi. En iyi diizeltilmis gérme keskinligi (EIDGK), santral makula
kalinligi (SMK), PED’lerdeki degisimler, intraretinal sivi (IRS) ve subretinal s1vi (SRS) varlig1 4-8 hafta araliklarla degerlendirildi.

Bulgular: Ortalama 44 (15-76 araliginda) aylik takip boyunca &nceden yapilan ortalama enjeksiyon sayisi 13.3+5.1 idi. ila¢ degisimi
sonrasi ortalama 7.2+1.7 (5-11 araliginda) ayda ortalama 2.5+0.8 (2-5 araliginda) sayida enjeksiyon yapilmistir. Ortalama SMK ve
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maksimal PED yiikseliginde anlamli (p<0.001) degisiklikler olurken, EIDGK zamanla stabil kalmistir. Gorme keskinligindeki degi-
simler PED yiiksekligindeki azalma ile iliskili degildi (R?= 0.07, p=0.73). Degisim sonras1 %80 hastada gérme keskinligi korundu,
%10 hasta iki sira ve lizeri kazang sagladi, %10 hasta ise iki sira ve iizeri kayip yasadi. Tedavi edilen %75 hastada IRS veya SRSnin

tamamen ¢ekildigi gozlendi.

Sonug: Zor tedavi edilen hasta grubumuzda (PED kohortu) PRN olarak uygulanan AFL enjeksiyonu sonrast morfolojik iyilesmeler

saptandi, fakat e zamanli bir gérme keskinligi kazanct olmadi.

Anahtar Kelimeler: Neovaskiiler yasa bagli makula dejenerasyonu, pigment epitel dekolmani, ranibizumab, VEGF-Tuzak goz.

INTRODUCTION

Age-related macular degeneration (AMD) is an acquired de-
generation of the retina that leads to severe vision loss over
the age of 50 years through a combination of non-neovascu-
lar (drusen and retinal pigment epithelium abnormalities),
and neovascular disorder (choroidal neovascular membrane
formation).The abnormal growth of abnormal vessels indu-
ced by vascular endothelial growth factor (VEGF) causes
an accumulation of subretinal fluid (SRF), macular ede-
ma, intraretinal cysts, and pigment epithelium detachment
(PED). There are three available agents that block VEGF:
bevacizumab (Avastin; Genentech, Inc., South San Francis-
co, CA) ranibizumab (Lucentis; Genentech, Inc., South San
Francisco, CA), and recently approved aflibercept (Eylea;
Regeneron, Inc., Tarrytown, N.Y.). The application of the-
se anti-vascular endothelial growth factor-A (anti-VEGF)
pharmaceuticals has radically improved the treatment of ne-
ovascular age-related macular degeneration (n-AMD) since
the 2000s ' and so the incidence of severe vision loss and
blindness has been substantially reduced by 46%-51% in
many countries.>3

Because Aflibercept (AFL)binds to VEGF-B and placen-
tal growth factor beside VEGF-A in addition to having a
stronger binding affinity for VEGF compared with the other
agents®’, it may be more effective in PEDs and persistent
fluid when tachyphylaxis or tolerance occurs due to long-
term treatment. The aim of this study was to evaluate a
difficult subgroup of n-AMD patients with PED who were
treated with pro re nata (PRN) regimen of AFL without a
loading phase.

MATERIAL AND METHODS

This retrospective study included 20 eyes of 19 patients with
n-AMD treated with AFL injectionsfrom one tertiary vitre-
oretinal care center between January 2015 and March 2017.
Inclusion criteria were age over 50 years, the presence of
typical wet AMD with PED, refractoriness to ranibizumab
treatment defined as the presence of intraretinal and/or sub-
retinal fluid despite last three regular ranibizumab injecti-
ons. The retreatment criterion was fluid on optical coherence
tomography (OCT). Exclusion criteria were other subtypes
of wet AMD, maximal PED height <100 um measured using
OCT at baseline, history or presence of other maculopathies

or retinopathies (e.g. retinal vein occlusion, diabetic macular
edema, uveitis), patients undergoing any combination the-

rapy.

All patients included in the study underwent a complete op-
htalmic examination: BCVA was assessed using the Early
Treatment Diabetic Retinopathy Study (ETDRS) chart at
a distance of 4 m but converted to logMAR visual acuity
for statistical analysis. Macular OCT scan was performed
by Topcon 3D OCT-2000 System and maximal PED height
was measured from the hyperreflective line of Bruch memb-
rane to the inner magrin of the hyperreflective line of retina
pigment epithelium layer. All PEDs were classified as fibro-
vascular (hyperreflective) and serous (hyporeflective)evi-
denced by internal reflectivity on OCT. Demographic data,
the treatments administered before AFL injections, central
macular thickness (CMT), the presence of SRF and/or IRF
and the height and presence of PED from baseline to last in-
jection after AFL injections were noted. The main outcomes
were the mean changes in BCVA (logMAR), the proportion
of eyes with at least 2 lines of BCVA improvement, and the
proportion of eyes exhibiting >2 lines of BCVA worsening.
The correlation between reduction in PED height and visual
acuity improvements were also evaluated. The fluid levels
and PED were classified: improved (partial or complete),
stable or worse. Serious adverse events such as endophthal-
mitis, retinal detachment or thromboembolic events were
investigated.

This study was approved by the local ethics committee
and was conducted in accordance with the Declaration of
Helsinki. Informed consent was obtained from all patients
before injection. Statistical analysis was performed using
SPSS 20. The Shapiro-Wilk test was performed to test the
normality for a continuous variable. The paired t-test and
Wilcoxon were performed to compare mean differences
between pre- and post-injection values of all the parameters
evaluated (BCVA, CMT, maximal PED height). Frequencies
were compared by using chi-squared or Fisher’s exact tests.
Linear regression analyses were used to evaluate the relation
between PED height reduction and visual acuity. A P<0.05
was considered as a significant clinical result.

RESULTS

A total of 19 patients (13 women) diagnosed with wet AMD
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and PED at our retina clinic were analysed and treated with
PRN regimen of AFL. The mean age was 76.4+6.1 years
(65-87). The mean duration after switching was 7.2 +1.7
months (5-11) with an average of 2.5+0.8 (2-5) injections for
the entire group. The mean number of prior injections was
13.3£5.1 during a mean of 44 months of follow-up (15-76).
No significant difference in initial visual acuity (0.56+0.31)
was observed in comparison with the recent preinjection va-
lues [0.514£0.31 logMAR (p=0.23)]. After AFL treatment,
the mean maximal PED height decreased from 264+187um
to 105100 pm (p<0.001); 80% of eyes showed an impro-
ved decrease of PED heights from baseline, 15% of the eyes
showed a stable values. There was an increase in PED height
greater than baseline (worse) in 5% of eyes. The proportion
of complete resolution was 35% (7 eyes). The decreases in
PED heights at the initial visits were more variable but then
reached a plateau following repeated AFL injections (Figure
1). There was no difference in treatment response to AFL

Figure 1. The variability in mean pigment epithelial detach-
ment heights at the initial visits reached plateau after repea-
ted aflibercept injections.
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between fibrovascular and serous PEDs (p=0.09). The mean
BCVA improved from 0.51+0.31 logMAR to 0.47+0.30
logMAR (p=0.23) but not significantly. Eighty percent of
patients remained visually stable, 10% gained two or more
lines, and 10% lost two or more lines of visual acuity after
switching. Improved visual acuity was not associated with
reduction in PED height (R?>= 0.07, p=0.73). There were no
retina pigment epithelium (RPE) tears on OCT. The mean
CMT values before and after AFL injection were 244+103
um and 155+52 respectively and improved significantly
(p<0.001). Table 1 demonstrated the changes and compari-
son ofpre and pos-injection values.

Before switching, 7 eyes had both persistent intra- and sub-
retinal fluid, 13 eyes had either intra or subretinal fluid in our
cohort. Following AFL injections with a PRN regimen,75%
of eyes had complete resolution, the remaining eyes had par-
tial resolution in both groups (p=0.40) (Figure 2). There was
no deterioration in fluid levels. None of the patients expe-
rienced any significant ocular or systemic safety events.
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Figure 2. Good anatomic and visual response to AFL injections in a switch case previous treated with 13
ranibizumab injections A) One month after the last ranibizumab injection, persistent subretinal, intrare-
tinal fluid and subfoveal PED are present on OCT (VA: 0.24 logMAR) B) OCT shows a decrease in PED
height and fluid levels after the 1st AFL injection (VA: 0.30 logMAR) C) There is stil minimal intraretinal
fluid but no PED on OCT after the 2nd AFL injection (VA: 0.22 logMAR) D) No fluid or PED are seen on
OCT at completion of 6 months of treatment with 3rd AFL injection (VA:0.20 logMAR)

DISCUSSION

There is a high rate of patients between 53 to 71% who
continue to have persistent fluid on OCT despite receiving
monthly injections of ranibizumab or bevacizumab.’’ We
evaluated the visual and anatomic response of patients with
refractory neovascular AMD after switching to AFL injecti-
on. In the comparison of AMD Treatments Trials (CATT),
sustained vision loss of > 15 letters (3 lines) was observed
in 6.9% of patients, and they had a large visual decline with
a mean loss of33 letters by 2 years.'” The subgroup analysis
of them showed that not only retinal thinning and more ge-
ographic atrophy but also more intraretinal fluid and retinal
thickening may have been associated with visual decline.
Thus,we may regain the efficacy following switching that
results in clearing of retinal fluid and reduction in retinal
thickness.

A great deal of studies showed better anatomic'"'*and so-

metimes functional outcomes when switching to AFL in
eyes previously treated with the other anti-VEGF agents.!>!¢
In the current study, we found a significant change of the
maximal PED height and central retinal thickness, where-
as visual acuity preserved with a mean duration of 7.2+1.7
months.>!! Indeed, the lack of a concomitant gain in visual
function may be relevant to an accumulating effect of long
term neovascularization, such as development of retinal gli-
osis, and progression of retinal atrophic changes that have
been documented to occur in neovascular AMD eyes trea-
ted with anti-VEGF injections.'”"” Yonekawa and colleagu-
es revealed the outcomes of 102 eyes with chronic n-AMD
where they found stabilized vision and improved anatomic
outcomes with a lenghtened injection interval of 1-2 weeks,
on average, after switching from ranibizumab to AFL. They
found that 91% of eyes with refractory AMD showed im-
provement on OCT, while %9 were stable and no eyes wor-
sened.” Similarly, we demonstrated anatomic improvement-
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sapproximately in all eyes following AFL injections. There
was no deterioration in fluid levels. Ho and et al. analyzed
96 eyes treated with 3 monthly injections of AFL followed
by a fourth injection within 2 months."? Eighty-five percent
of patients remained stable in visual acuity, 7% gained two
or more lines, and 7% lost two or more lines with a close
rate of our results.

The VEGF Trap-Eye: Investigation of Efficacy and Safety in
Wet AMD (Views 1 and 2) compared monthly and every ot-
her month intravitreal injections (after three montly loading
doses) of various doses of AFL to monthly injections of 0.5
mg of ranibizumab. Monthly and every other month, intra-
vitreal injections of 2 mg AFL were shown to have non-infe-
rior results compared to monthly injections of ranibizumab
in the first year. The number of retreatments in the PRN peri-
od was also lower for the 2 mg dose of AFL - 4.2 for afliber-
cept vs 4.7 for ranibizumab. Administering fewer injections
and reducing the burden is a common issue that causes tr-
ying different regimen of injections, particularly in develo-
ping countries. Approximately one injection performed once
every three months through the lack of loading doses with
PRN regimen and it worked as well as prior reports that had
a loading phase. As a result, if we trust in our optimal treat-
ment with previous anti-VEGF agents, we suppose that an
induction phase is controversial for switching cases.

In our case series, 80% of eyes showed an improved dec-
rease of PED heights from baseline, 15% of eyes showed
a stable values after AFL injections. There was an increase
in PED height greater than baseline (worse) in 5% of eyes.
The decreases in PED heights at the initial visits were more
variable but then reached a plateau following repeated AFL
injections. In this study, improved visual acuity was not as-
sociated with reduction in PED height (p= 0.86) in accor-
dance with the most previous studies that have shown little
to no correlation between them.?'-#?In contrast to mechanical
obstacle theory that complicates PED flattening by growth
of an occult choroidal neovascular membrane in fibrovas-
cular PED,there was no difference in treatment response to
AFL between fibrovascular and serous PEDs.

CONCLUSION

The retrospective design, limited number of cases with a
short-term results are limitations of our study. Even though
the functional importance of PED flattening is unclear, we
know that PEDs are often weakly responsive to anti-VE-
GF therapies and associated vision loss in some cases.”*We
achieved morphological improvements with a stable visual
acuity in the treatment of selected PED cohortof n-AMD pa-
tients resistant to ranibizumab using a PRN regimen of AFL.

REFERENCES/ KAYNAKLAR

1. Brown DM, Kaiser PK, Michels M, et al; ANCHOR Study Group.
Ranibizumab versus verteporfin for neovascular age-related macu-
lar degeneration. N Engl J Med. 2006; 355:1432-44.

2. Gragoudas ES, Adamis AP, Cunningham ET Jr, et al; VEGF Inhi-
bition Study in Ocular Neovascularization Clinical Trial Group.
Pegaptanib for neovascular age-related macular degeneration. N
Engl J Med. 2004;351: 2805-16.

3. Bloch SB, Larsen M, Munch IC. Incidence of legal blindness
from age-related macular degeneration in Denmark: Year 2000 to
2010. Am J Ophthalmol. 2012;153(2):209-13.¢202.

4. Skaat A, Chetrit A, Belkin M, Kinori M, et al. Time trends in
the incidence and causes of blindness in Israel. Am J Ophthal-
mol. 2012;153(2):214-21.e211.

5. Sloan FA, Hanrahan BW. The effects of technological advances on
outcomes for elderly persons with exudative age-related macular
degeneration. JAMA Ophthalmol. 2014;132(4):456-63.

6. Ohr M, Kaiser PK. Intravitreal aflibercept injection for neovascu-
lar (wet) age-related macular degeneration. Expert Opin Pharma-
cothe. 2012; 13: 585-91.

7. Browning DJ, Kaiser PK, Rosenfeld PJ, et al. Aflibercept for
age-related macular degeneration: a game changer or quiet additi-
on? Am J Ophthalmol. 2012; 154: 222-6.

8. Brown DM, Chen E, Mariani A, et al; SAVE Study Group. Su-
per-dose anti-VEGF(SAVE) trial: 2.0 mg intravitreal ranibizumab
for recalcitrant neovascular macular degeneration-primary end po-
int. Ophthalmology. 2013; 120: 349-54.

9. Martin DF, Maguire MG, Ying GS, et al; CATT Research Group.
Ranibizumab and bevacizumab for neovascular age-related macu-
lar degeneration. N Engl J Med. 2011; 364: 1897-908.

10. Ying GS, Kim BJ, Maguire MG, Huang J, et al; CATT Research
Group. Sustained visual acuity loss in the comparison of age-re-
lated macular degeneration treatments trials. JAMA Ophthalmol.
2014; 132: 915-921

11. Bakall B, Folk JC, Boldt HC, et al. Aflibercept therapy for exudati-
ve age-related macular degeneration resistant to bevacizumab and
ranibizumab. Am J Ophthalmol, 2013;156: 15-22.

12. Ho VY, Yeh S, Olsen TW, et al. Short term outcomes of aflibercept
for neovascular age-related macular degeneration in eyes previ-
ously treated with other vascular endothelial growth factor inhibi-
tors. Am J Ophthalmol. 2013; 156: 23-8.

13. Heussen FM, Shao Q, Ouyang Y, et al.Clinical outcomes after
switching treatment from intravitreal ranibizumab to aflibercept in
neovascular age-related macular degeneration. Graefes Arch Clin
Exp Ophthalmol. 2014; 252: 909-15.

14. Wykoff CC, Brown DM, Maldonado ME, et al. Aflibercept treat-
ment for patients with exudative age-related macular degeneration
who were incomplete responders to multipl ranibizumab injections
(TUREF trial). Br J Ophthalmol. 2014; 98: 951-55.

15. Chang AA, Li H, Broadhead GK, et al.Intravitreal aflibercept for
treatment-resistant neovascular age-related macular degeneration.
Ophthalmology. 2014; 121: 188-92.

16. Kumar N, Marsiglia M, Mrejen S, et al. Visual and anatomical out-
comes of intravitreal aflibercept in eyes with persistent subfoveal
fluid despite previous treatments with ranibizumab in patients with
neovascular age-related macular degeneration. Retina. 2013; 33:
1605-12.



Short-term Response to Pro Re Nata Regimen of Aflibercept in Refractory Neovascular Age-related Macular Degeneration with

248 Pigment Epithelial Detachment

17. Kumar N, Mrejen S, Fung AT, et al. Retinal pigment epithe- 21. Freeman WR, Kozak I, Yuson RM, et al. Prognostic implications
lial cell loss assessed by fundus autofluorescence imaging in of pigment epithelial detachment in bevacizumab (avastin)-treated
neovascular age-related macular degeneration.Ophthalmo- eyes with age-related macular degeneration and choroidal neovas-
logy. 2013;120(2):334-41. cularization. Retina. 2011; 31: 1812-8

18. Grunwald JE, Daniel E, Huang J, et al; CATT Research Group. Risk 22. Chen E, Kaiser RS, Vander J. Intravitreal bevacizumab for refrac-
of geographic atrophy in the comparison of age-related macular tory pigment epithelial detachment with occult choroidal neovas-
degeneration treatments trials. Ophthalmology. 2014;121(1):150- cularization in age-related macular degeneration. Retina. 2007; 27:
61. 445-50.

19. Grunwald JE, Pistilli M, Ying GS, et al; Comparison of Age-re- 23. Kalouda P, Anastasakis A, Tsika C, et al. The effect of intravitreal

20.

lated Macular Degeneration Treatments Trials Research Group.
Growth of geographic atrophy in the comparison of age-rela-
ted macular degeneration treatments trials. Ophthalmology.
2015;122(4):809-16.

Yonekawa Y, Andreoli C, Miller JB, et al. Conversion to afliber-
cept for chronic refractory or recurrent neovascular age-related
macular degeneration. Am J Ophthalmol. 2013 Jul;156(1):29-35.

anti-VEGF on the pigment epithelial detachment in eyes with the
exudative type of age-related macular degeneration. Semin Opht-
halmol. 2015; 30: 6-10.



