Evaluation of Antiangiogenic Treatment Results
iIn Choroidal Neovascularization Related to
Pathological Myopia
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Avaliacdo dos Resultados do Tratamento Antiangiogénico na
Neovascularizacdo Coroideia Associada a Miopia Patologica
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ABSTRACT
Introduction: Choroidal neovascularization secondary to pathological myopia is one of the leading causes of irreversible central vision
loss in younger patients. The purposes of our study is to evaluate the long-term results of antiangiogenic treatment, with ranibizumab
and/or bevacizumab, in myopic choroidal neovascularization and define the predictive factors for visual and anatomic outcomes.
Material and Methods: In this study were included 84 eyes from 81 patients with myopic choroidal neovascularization. Eighty-four
(100%) eyes accomplish 12 months of follow-up, 67 (79.8%) 24 months, 54 (64.3%) 36 months, 29 (34.5%) 48 months, and 15 (16.7%)
60 months. We retrieved data related to best corrected visual acuity measured with ETDRS chart, foveal center thickness on optical
coherence tomography and fluorescein angiographic findings, before and after treatment.
Results: The best corrected visual acuity and foveal center thickness improvements were statistically significant for all follow-up times
(p < 0.05). Mean baseline best corrected visual acuity was 43.7 + 20.1 letters and mean baseline foveal center thickness was 304.8 +
127.9um. Mean best corrected visual acuity was 55.6 + 18.5, 52.1 + 22.3, 52.1 + 22.6, 50.3 + 23.8 and 47.8 + 24.5 for 12, 24, 36, 48
and 60 months of treatment, respectively. Mean foveal center thickness was 209.7 + 86.2, 190.6 + 76.1, 174.7 + 60.6, 189.8 + 96.7 and
159.4 + 73.3 for the same follow-up times. Baseline best corrected visual acuity was the only predictive factor for better visual outcome
(p <0.001).
Discussion/Conclusion: Intravitreal anti-VEGF injections in patients with myopic choroidal neovascularization yielded a significant
and sustained functional and anatomic improvement. Randomized long-term clinical trials are needed to determine the sustained ef-
ficacy of these drugs.
Keywords: Antibodies, Monoclonal, Humanized; Choroidal Neovascularization; Intravitreal Injections; Myopia, Degenerative; Bevaci-
zumab; Ranibizumab; Visual Acuity.

RESUMO
Introducao: A neovascularizagdo coroideia associada a miopia patolégica € uma das principais causas de perda de visdo central e
irreversivel em individuos jovens. Os objetivos deste estudo sdo avaliar os resultados a longo prazo do tratamento antiangiogénico,
com ranibizumab e/ou bevacizumab, na neovascularizagéo coroideia associada a miopia patologica e caraterizar os fatores preditivos
dos resultados funcionais e anatémicos obtidos.
Material e Métodos: Avalidmos os resultados de 84 olhos de 81 doentes com neovascularizagdo coroideia midpica, dos quais 84
(100%) completaram 12 meses de seguimento, 67 (79,8%) 24 meses de seguimento, 54 (64,3%) 36 meses de seguimento, 29 (34,5%)
48 meses de seguimento e 15 (16,7%) 60 meses de seguimento. Procedemos a recolha de dados relativos a melhor acuidade visual
corrigida em escala ETDRS, espessura foveal na tomografia de coeréncia Optica e carateristicas da angiografia fluoresceinica, inicial
€ apos tratamento.
Resultados: As melhorias na melhor acuidade visual corrigida e na espessura foveal foram significativas para todos os tempos de
seguimento (p < 0,05). A média da melhor acuidade visual corrigida inicial era de 43,7 + 20,1 letras e da espessura foveal inicial de
304,8 £ 127,9um. As médias da melhor acuidade visual corrigida foram de 55,6 + 18,5, 52,1 + 22,3, 52,1 + 22,6, 50,3 + 23,8 € 47,8 £
24,5 para os 12, 24, 36, 48 e 60 meses de tratamento, respetivamente. As médias das espessuras foveais foram de 209,7 + 86,2, 190,6
+76,1,174,7 £ 60,6, 189,8 + 96,7 e 159,4 + 73,3 para os mesmos tempos de seguimento. Apenas a melhor acuidade visual corrigida
inicial foi preditiva de melhores resultados na melhor acuidade visual corrigida final (p < 0,001).
Discussédo/Concluséo: As injecgdes intravitreas de anti-VEGF em doentes com neovascularizagéo coroideia midpica cursam com
uma melhoria funcional e anatdmica significativa e sustentada no tempo. Ensaios clinicos randomizados com follow-up mais extenso
sao necessarios para comprovar a eficacia sustentada destes agentes.
Palavras-chave: Acuidade Visual; Anticorpos Monoclonais Humanizados; Injecgdes Intravitreas; Miopia Degenerativa; Neovascula-
rizagdo Coroideia; Bevacizumab; Ranibizumab.

INTRODUCTION

Pathological myopia (PM) is one the major causes of
blindness in developed countries, with a prevalence in the
general population of approximately 2%.'2It is defined as a
refractive error of at least -6 dioptres, combined with typi-
cal degenerative retinal, scleral and choroidal changes.*®
Approximately 10% of the patients develop choroidal neo-

vascularisation (CNV), the most commonly related compli-
cation, which may be responsible for severe and progres-
sive loss of vision, mainly in young people and middle-age
adults, in the most productive stage of their lives.®® Despite
heterogeneity in its natural history, when not treated, CNV
has an adverse outcome.®1°
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Ocular angiogenesis involves several protein and
biochemical mediators, among which vascular endothelial
growth factor (VEGF) plays a major role and its inhibition
represents an important therapeutic strategy.®>' In fact, some
studies have showed that VEGF levels are increased in
aqueous humour of patients with active neovascularisation,
either in age-related macular degeneration (AMD) or in
PM12

Laser photocoagulation, submacular surgery,
radiotherapy and macular translocation have all been used
as therapeutic options in AMD. Nevertheless, the results
obtained are variable and related to high recurrence rates
and progressive vision loss, not allowing for a global benefit
to be established.’*'® Verteporfin photodynamic therapy,
approved for myopic CNV, has allowed for the achievement
of good results in vision recovery, with no collateral damages
in the remaining neurosensory retina. Nevertheless, the
results lose their significance in the long term, probably
due to the higher risk of chorio-retinal atrophy present in
these patients, as well as due to photoreceptor and retinal
pigment epithelium (RPE) damage.'”?° As a consequence,
new therapies were needed, namely intra-vitreal injection of
anti-VEGF agents, that allowed for improvement.+821-25

Anti-angiogenic therapy, using bevacizumab and
ranibizumab, is approved for treatment of CNV secondary
to AMD, having also shown clear clinical benefits in
neovascularisation associated to other inflammatory or
vascular diseases.®>%% In view of the evidence regarding
efficacy and safety of these agents, it is currently considered
as first-line therapy in CNV-related PM.?+".26 Ranibizumab
and bevacizumab are anti-angiogenic monoclonal
antibodies used in CNV treatment, with short-term

Table 1 - Clinical and Demographic Patients” characteristics

encouraging results.*?” Recent studies showed beneficial
and sustained results with bevacizumab therapy in myopic
CNV?82 and there are currently ongoing randomized and
multicenter clinical trials aimed for ranibizumab long-term
efficacy assessment.

Our study aimed to assess anti-angiogenic treatment
long-term outcome with ranibizumab and/or bevacizumab
in CNV-related PM, as well as to describe the predictive
factors that contribute to the final functional and anatomical
outcome.

MATERIAL AND METHODS

Aretrospective analysis of the clinical records of patients
with myopic CNV treated with intra-vitreal anti-angiogenic
injections at the Ophthalmology Department of the Hospital
de S&o Joao between January 2007 and October 2012 was
carried out.

Inclusion criteria included: myopia with a spherical
equivalent refractive error > -6.0 dioptres, in phakic eyes or
in pseudophakic or aphakic eyes with an axial length = 26.5
mm; subfoveal, juxtafoveal (1 to 199 um from the center of
the central avascular area) or extrafoveal (beyond 200 ym)
CNV; active disease in fluorescein angiography (FA); with
or without previous treatment; and a minimum of 12 months
follow-up. The presence of active CNV was determined
according to FA and OCT (optical coherence tomography)
signs.

Exclusion criteria included: CNV secondary to other
causes such as AMD, angioid streaks, choroiditis or
traumatic; vitreo-retinal surgery during the study period;
retinal vasculopathy such as diabetic retinopathy or retinal
venous occlusion; loss of patient follow-up; and allergy to

Age (years)

Gender (M/F)

Initial BCVA (letters)

Initial FT (um)

Previous PDT (Y/N)

Lesion Type
Predominantly classic
Minimally classic
Occult lesion

Lesion Location
Subfoveal
Juxtafoveal

Extrafoveal

57.1+16.2
21/60*

43.7 £ 20.1
304.8 (+ 127.9)

16/68

68

11

69

13

FT. Foveal thickness (um); BCVA. Best corrected visual acuity (ETDRS chart); PDT. Photodynamic therapy

* 81 patients
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fluorescein.

We assessed the results regarding 84 eyes in 81
patients, from which 22 were treated with bevacizumab, 29
with ranibizumab and 33 with both drugs. Data regarding
stereoscopic fundus evaluation, best corrected visual acuity
(BCVA) assessed using a ETDRS chart, foveal thickness
(FT) in OCT and fluorescein angiographic signs were
collected, initially and upon 3, 6, 12, 24, 36, 48 and 60
months of therapy.

BCVA was measured using the ETDRS chart, according
with the refraction protocol used at the Ophthalmology
Department of the Hospital de S&do Jodo from Porto. FT
was measured using OCT Stratus (Zeiss), version 4.0.2
and/or HRA-OCT (Heidelberg Engineering). Through FA,
we assessed contrast diffusion and lesion growth and
defined an early lesion as a non-fibrotic CNV occupying an
area below half of the size of the optic disc. CNV lesions
were classified according to angiography as predominantly
classic, minimally classic or occult with no classic
component (Type 1). All subtypes of angiographic lesions
were considered in the study, including those with areas of
fibrosis, atrophy or haemorrhage, above half the size of the
lesion. Lesions with a fibrotic scar but no active NCV were
not included in our study.

Intra-vitreal 1.25 mg bevacizumab (IVB) and/or 0.5 mg
ranibizumab (IVR) injections were applied to patients with
active CNV in fluorescein angiography or with the presence
of intra or sub-retinal fluid in OCT. The patients did not
receive any combined therapy with photodynamic therapy
(PDT), triamcinolone or any other anti-angiogenic drug.
Nevertheless, patients submitted to therapy previous to anti-
VEGEF injections were not excluded. All patients included in
the study were treated following a 1+PRN (pro re nata — as
the circumstance arises) regimen, with IVB and/or IVR, as
required after the first injection.

SPSS 20.0 software was used for statistical analysis.
t-Student test was used for paired or independent samples
analysis of continuous variables. Levene test was used to
assess for homogeneity of variance. Multivariable linear
regression analysis was used for assessing predictive
pre-therapy factors for final BCVA; p-values < 0.05 were
considered as statistically significant.

Our study was approved by the Ethics Committee of
Porto University, according to the Declaration of Helsinki.

RESULTS

From all studied eyes, 84 (100%) completed 12 months
of follow-up, 67 (79.8%) 24 months, 54 (64.3%) 36 months,
29 (34.5%) 48 months and 15 (16.7%) completed 60
months. Twenty-nine (34.5%) were treated with IVR alone,
22 (26.2%) with IVB in isolation and 33 (39.3%) were
treated with both drugs (IVR/IVB). The patients” clinical and
demographic characteristics are presented in Table 1.

Overall, initial BCVA was on average 43.7 + 20.1 letters
and initial FT was on average 304.8 + 127.9 um. Differences
on initial BCVA, as well as on initial FT, between the groups
with different follow-up times were statistically not significant
(p =0.8).

Mean initial BCVA and mean initial FT were assessed
and compared between previously treated or non-treated
patients. We found that previously treated-patients
presented a lower initial FT (230.4 + 95.9 pm) when
compared with non-treated patients (308.3 + 1,259 ym) and
this was a statistically significant difference (p = 0.04). We
did not find any significant differences regarding initial BCVA
(45.9 + 19.8 and 43.8 + 20.2, respectively), p = 0.8. We also
evaluated whether lesion location would have any impact
on initial BCVA and FT; however, no statistically significant
differences were found (p = 0.2 and p = 0.8, respectively).

Upon intra-vitreal therapy, mean BCVA was 55.1 + 17.9

15

) /\/\

Mean BCVA variation (ETDRS chart)

Time of follow-up (months)

Figura 1 — Mean BCVA variation vs. initial. n = 84 at 3, 6 and 12 months; n = 67 at 24 months; n = 54 at 36 months; n = 29 at 48 months;

n = 15 at 60 months.
* p value < 0.05
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letters for 3 months of treatment, 54.5 + 18.9 for 6 months,
55.6 + 18.5 for 12 months, 52.1 + 22.3 for 24 months, 52.1
+ 22.6 for 36 months, 50.3 + 23.8 for 48 months and 47.8
+ 24.5 for 60 months. Final BCVA improvement regarding
initial BCVA was statistically significant for all follow-up
groups (p < 0.05). BCVA variation from initial values is
shown in Fig. 1.

BCVA results were adjusted to pre-treatment variables
and we found that the initial BCVA is independently
correlated with better results on final BCVA (p < 0.001)
(Table 2).

Mean FT was 227.9 + 98.9 for 3 months, 224.8 + 84.9
for 6 months, 209.7 + 86.2 for 12 months, 190.6 + 76.1 for
24 months, 174.7 + 60.6 for 36 months, 189.8 + 96.7 for 48
months and 159.4 + 73.3 for 60 months. FT variation from
the initial values was statistically significant for all follow-up
times (Fig. 2).

Mean number of injections was 5.1 + 2.6 at 12 months,
2.1 £ 2.6 between 12 and 24 months, 1.9 + 2.5 between 24
and 36 months, 1.8 £ 2.5 between 36 and 48 months and
1.2 £ 2.2 between 48 and 60 months. The gradual reduction
of the number of injections was statistically significant (p <
0.001).

The relationship between the presence of an early
lesion and the number of injections was assessed in 81
of the 84 studied eyes. The mean number of injections in
the group of patients with an early lesion was lower than
in the group of patients with a late lesion (8.1 £ 8.9 and 9.9
+ 10.4, respectively). However, these differences were not
statistically significant (p = 0.2). We also assessed whether
the presence of an early lesion was related to a long-term
lesion lower growth, defined by a thickness increase in the
OCT. From the 28 (34.6%) patients with an early lesion, 19
(67.9%) did not present a lesion growth over the follow-up
time and in nine (32.1%) patients the lesion grew. Similarly,
from the 33 (40.7%) patients in whom the lesion grew,
nine (27.3%) presented an early lesion and 24 (72.7%)
presented a late lesion. However, none of these results was
statistically significant (p = 0.3).

Overall, BCVA and FT results were also separately
assessed for the 29 (34.5%) patients aged 50 or below
and for the 55 (65.5%) patients aged above 50 (Table 3).
Initial BCVA and FT differences between both groups were
statistically not significant (p = 0.3 and p = 0.4, respectively).
BCVA differences for the various follow-up times were
statistically not significant between both groups (p = 0.9 at 3
and 6 months; p = 0.7 at 12 months; p = 0.4 at 24 months;
p = 0.2 at 36 months; p = 0.3 at 48 months and p = 0.5 at
60 months). As regards FT, we found statistically significant
differences at 12, 24 and 60 months, with a lower FT in the
over-50 patient’'s group (p = 0.03, p = 0.03 and p = 0.01
respectively). Differences were not significant at 3, 6, 36
and 48 months (p = 0.3 at 3 months; p = 0.6 at 6 months;
p = 0.1 at 36 months and p = 0.2 at 48 months).

As regards treatment complications, one patient
developed an inflammatory reaction (vitritis) with
bevacizumab. No serious systemic complications or other
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Figura 2 — FT variation vs. initial. n = 84 at 3, 6 and 12 months; n = 67 at 24 months; n = 54 at 36 months; n = 29 at 48 months; n = 15 at

60 months.
* p value < 0.05

ocular complications occurred during follow-up, namely
endophthalmitis, vitreous haemorrhage, retinal detachment,
cataracts or glaucoma.

Bevacizumab and/or
subgroup analysis

Mean BCVA and TF within the different groups, for the
various follow-up times are presented in Table 4. BCVA
differences found in the ranibizumab group regarding initial
values were statistically significant at 3, 6 and 12 months
(p < 0.05). From 24 months of follow-up, differences were
statistically not significant (p = 0.3 at 24 months; p = 0.1 at
36 months; p = 0.1 at 48 months and p = 0.2 at 60 months).
As regards FT, the differences with the initial values were
statistically significant at 3, 6, 12, 24 and 36 months (p <
0.05) and were not significant for longer follow-up times (p
= 0.1 at 48 months and p = 1 at 60 months).

Regarding the treatment with bevacizumab, we found
that for BCVA differences, comparing final with initial
measurements, were statistically significant up to 36
months of follow-up but not at48 and 60 months (p = 0.1 and
p = 0.4, respectively). Final FT difference compared with
the initial measurements was statistically significant at 3, 6,
12, 36 and 60 months (p < 0.05). At 24 and 48 months, the
differences between the parameters were not statistically
significant (p = 0.2 and p = 0.1, respectively).

In patients treated with both drugs, we found that the
difference between final and initial BCVA was statistically
significant up to 36 months of follow-up but not at 48 and
60 months (p = 0.9 and p = 0.1, respectively). Final FT was
lower than the initial, with statistically significant differences
up to 48 months of follow-up, not significant at 60 months
(p=0.1).

BCVA values were compared between the groups, for

ranibizumab-treated patient

53

the same follow-up times and we did not find statistically
significant differences (p = 0.7; p = 0.9; p = 0.8; p = 0.8;
p=0.8;p=0.8; p=0.7 and p = 0.2 for the initial values,
at 3, 6, 12, 24, 36, 48 and 60 months, respectively). FT at
60 months shows better results in the bevacizumab group
(p =0.02). We did not find statistically significant differences
for the other follow-up times (p = 0.5; p = 0.6; p = 0.7;
p=0.9;p=0.2;,p=0.1at3, 6,12, 24, 36 and 48 months,
respectively).

DISCUSSION

When not treated, PM involves a bad prognosis and
is related with severe and progressive vision loss.%'0:30
Therefore and taking into account the non-sustained
PDT results, the new anti-angiogenic drugs have been
increasingly used in the treatment of pathologies with CNV,
as in PM.

Ranibizumab and bevacizumab are monoclonal anti-
VEGF antibodies used to treat CNV, for their effect reducing
cell proliferation, vascular patency and new blood vessel
formation.®'23! Their efficacy and safety were described
in several retrospective studies and in some prospective
clinical trials. Therefore, we have witnessed a word-
wide use of these agents in treatment of PM and AMD-
related CNV, with significant functional and anatomical
improvements.®2 Ranibizumab stands for a monoclonal
Fab humanized, recombinant fragment, with a molecular
weight of 49 kDa.® Specifically designed for intraocular
use, it presents some theoretical advantages when
compared with bevacizumab, namely a lower molecular
weight, associated with a better and faster penetration
into retinal layers, higher affinity for the VEGF-A receptor
and lower incidence of systemic effects.’? Bevacizumab
is a humanized, recombinant monoclonal antibody,3
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Table 3 - Mean BCVA and FT for various follow-up times according to patient’s age (< 50 and > 50)

Age =50
(n =29)
Initial 3 months 6 months 12 months 24 months 36 months 48 months 60 months
(n=29) (n=29) (n=29) (n=29) (n=21) (n=18) (n=9) (n=6)
BCVA
(Ietters) 46.9 +20.2 554 +17.7 555+18.2 56.9+18.3 56.7+184 581+20.7 58.1+189 546+219
(lll:;‘) 282.8+94.1 23091739 2257723 2251+703 208.2+43.4 190.8+39.9 2346+1304 208.2+49.5

Table 3 - Mean BCVA and FT for various follow-up times according to patient’s age (< 50 and > 50) (continuation)

Age > 50
(n =55)
Initial 3 months 6 months 12 months 24 months 36 months 48 months 60 months
(n =55) (n =55) (n =55) (n =55) (n = 46) (n=36) (n =20) (n=9)
BCVA
(letters) 42 +19.9 54.6 +18.9 536+20.3 546+19.6 495+246 485+243 468254 44 +26.2
(E;) 316.11 +£41.8 2234 +107.9 2224 +91,7 200.7+925 181.3+87.3 168.5+67.4 156.5+61.2 123.4+54.8

FT: Foveal thickness (um); BCVA: Best corrected visual acuity (ETDRS chart).

designed for intravenous chemotherapy adjuvant treatment
of metastatic solid tumours. It is particularly important in
myopic CNV treatment, due to promising results described
in several case reports and some clinical trials,!681.1334-3
coupled with a significantly lower cost when compared with
ranibizumab, allowing for higher accessibility of this therapy
to a greater number of patients.™

We found that the anti-angiogenic agents allowed for
a significant and sustained BCVA and FT improvement
up to 60 months of treatment. Our results are in line with
others described for ranibizumab®-4' and for bevacizumab
in shorter follow-up studies.¢42 BCVA variation vs. the initial
value was progressively lower with the various follow-up
times, although always higher to the initial BCVA (p < 0.05),
what may be explained by older age, with an AMD-related
component and therefore with lower BCVA, as well as by the
progression of myopia-related atrophy and by CNV itself. In
addition, FT variation was progressively higher, what may
be related not only to macular oedema reduction but also to
chorio-retinal atrophy in myopic patients.

Previously treated-patients presented lower initial FT
when compared with non-treated patients, probably due to
macular oedema and CNV reduction (230.4 + 95.9 ym and

54

308.3 + 125.9 um, respectively; p = 0.04).""'® However, in
line with the studies by Calvo-Gonzalez et al.,'> Monés JM
et al.*® and Lalloum F et al.,** we did not find statistically
significant differences in initial visual acuity of previously
treated or non-treated patients (45.9 + 19.8 and 43.8 £ 2.02
letters, respectively; p = 0.7). Lower initial thickness was
not followed by a significantly improved visual acuity, which
may be explained by chorio-retinal atrophy progression
associated to PDT.."” In addition, we are aware that the
results of this therapy are only demonstrated in the short
term, explaining the fact that there are no differences on
visual acuity between the groups when anti-angiogenic
treatment is started.

It has been described that non-subfoveal CNV may
constitute a better outcome predictive factor, as it does not
directly affect the central area.*'**3In our study, 69 of the 84
eyes (81.1%) presented a subfoveal lesion. However, the
location of the lesion did not significantly affect BCVA or FT
(p = 0.2 and p = 0.8, respectively).

Pre-therapy visual acuity had positive effects on long-
term visual acuity (p < 0.001). In fact, a better initial BCVA
is related with less damage to the photoreceptors, what
may explain the better results obtained.'®? However, other



Table 4 - Mean BCVA and FT for the various follow-up times according to ranibizumab and/or bevacizumab treatment

Initial 3 months 6 months 12 months
(n =84) (n=84) (n=84) (n=84)
IVR VB IVRIVB IVR VB IVRIVB  IVR VB IVR/IVB IVR VB IVRIVB
(=29) (=22) (=33) (n=29) (n=22) (1=33) (n=29) (n=22) (n=33) (n=29) (n=22) (n=33)
sova 462 416 429 53.8 559 55 537 556 53.8 527 54.7 58.1
lett + T a3 &3 oz g2 a3 g2 a3 + + a3
letters) 55 4 204 18.2 229 16.5 15.5 218 20.8 26.8 232 17.3 16.1
o 284.9 307.3 321.3 204.7 2584 2251 2056 236.2 2317 2075 2071 2124
+ * + * + T + T + + + *
() 1213 146.1 1245 61.3 130.7 96.8 56.6 101.6 94.1 77.1 99.7 86.4

Tabela 4 - Mean BCVA and FT for the various follow-up times according to ranibizumab and/or bevacizumab treatment (continuation)

24 months 36 months 48 months 60 months
(n=67) (n =54) (n=29) (n=14)
IVR VB IVR/IVB IVR VB IVRIVB  IVR VB IVRIVB VR VB IVRIVB
(=25 (n=12) (=30) (n=18) (n=12) (n=24) (n=4) (1=12) (=13) (=2) (n=10) (n=3)
VA 50 492 543 53.8 49.2 51.3 57.5 49.7 486 45 4.7 68
lett g3 a3 a3 + + a8 g2 g2 a3 g2 a2 g2
letters) 541 255 21.4 24.4 24.9 229 25.6 25.4 23.4 38.2 233 142
o 176.9 160 212 193.2 1398 1799 2183 135.4 210.6 213 1158 2253
T T * + + + + T + + + +
(um) 64 67.1 84.5 54.2 54.9 61.7 50.9 59.5 114 67.9 453 6.1

FT: Foveal thickness (um); BCVA: Best corrected visual acuity (ETDRS chart).

studies show that a lower initial BCVA causes better results
upon treatment,™ in relation to a ceiling or a floor effect.
The authors consider that a better initial BCVA will have less
chance of improvement (ceiling effect), while patients with a
worse initial BCVA will have better chance of improvement
(floor effect).

Previous therapy did not significantly affect final BCVA
results (p > 0.05). Some studies show that previously
non-treated patients present best results with anti-VEGF
therapy.'®?* Previously treated-patients, presumably with
longer evolution and with CNV recurrence, may show
higher resistance to anti-angiogenic therapy, explaining
worse results.®'s In addition, PDT predisposes to choroidal
vessel thrombosis and chorio-retinal atrophy.' Better
results were also described in previously-treated patients,
possibly due to an early perception of symptoms which
may have induced recurrent treatments.® However, in the
present study, the reduced size of the sample (n = 21) was
not enough to allow for an extrapolation of these results.

As it would be expected, taking into account a lower
severity of an early lesion, we found that in most of these
patients lesions did not grow (67.9%). However, the results
were statistically not significant, again probably due to the
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reduced size of the sample (p = 0.3).

Although patient's age is a major prognostic factor,
affecting natural history of the disease upon anti-VEGF
treatment,'® % it was not significantly related with the results
on visual acuity in our study(p > 0.05). Our results may
be due to the fact that most patients are aged above 50
(65.5%), with a mean age of 57.2 (+-16.1). In fact, these
results have been confirmed by another study in which the
visual outcome in patients aged 50 or below was similar
to those aged above 50. The patients aged above 50
presented a lower final FT for the various follow-up times,
tending to be significant at 12, 24 and 60 months of follow-up
(p =0.03, p=0.03 and p = 0.001, respectively). This fact is
probably related to oedema reduction upon anti-angiogenic
treatment. However, we should also consider the hypothesis
of a lower final FT due to progressive chorio-retinal atrophy
in myopic patients, mainly in older ages. The presence of a
possible mixed PM and AMD component increasing atrophy
may eventually explain a lower FT in these patients. We are
aware that the increase of chorio-retinal atrophy over the
years is related to a worse prognosis in patients with myopic
CNV and may be due to the natural progression of the
disease, a negative impact of anti-angiogenic treatment* or
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due to previous treatment."®

Taking into account molecular differences between
ranibizumab and bevacizumab, a different clinical efficacy
of these two drugs on PM has been suggested.*® However,
we found similar improvements in visual acuity between
treatment groups. Our results were in line with those of a
prospective, randomized and controlled study by Gharbiya
et al.,® witha maximum six-month follow-up, that also did not
find any significant BCVA differences between bevacizumab
and/or ranibizumab-treated groups. In this study, BCVA at
six months was 43.8 + 9.9 letters for ranibizumab group (n
= 16) and 45.4 + 9.9 letters for bevacizumab group (n =
16). In our study and for the same follow-up, BCVA was
53.7 + 21.8 and 55.6 + 20.8 in ranibizumab (n = 29) and
bevacizumab (n = 22) groups, respectively. However, the
best results in our study are probably related with the best
initial BCVA (46.2 £+ 22.1 in the ranibizumab group and 41.6
+ 20.4 in the bevacizumab group), when compared to the
study by Gharbiya et al. (26.44 + 12.58 in the ranibizumab
group and 29.50 + 12.98 in the bevacizumab group).
Beyond this, other studies confirmed our results.447:4
However, contrary to these studies that did not find any FT
differences between the groups, we found that the final FT
in the IVB group was better at 60 months of follow-up (115.8
+45.3 ym in the IVB group, 213 + 67.9 um in the IVR group
and 225.3 £ 6.1 in the IVB/IVR group), which may be due
to the drug higher molecular weight, consequently affecting
the duration of intra-vitreal action. However, from the 15
patients with 60 months of follow-up, 10 were treated only
with bevacizumab, which may explain better results in this
group. BCVA and FT improvements in the IVR group were
significant with shorter follow-up times, a likely consequence
of its underlying shorter duration of action when compared
with bevacizumab.

In our study, treatment followed a 1+PRN regimen,
comprising a bevacizumab and/or ranibizumab injection, as
needed, upon the first injection. We found that functional
and anatomical benefits were met, alongside with a
significant reduction in the yearly number of injections,
probably underlying an improvement from the beginning of
the treatment. We did not find ocular or systemic serious
complications, except in one female patient who developed
an inflammatory reaction (vitritis) with bevacizumab. This
patient kept a similar visual acuity and was changed to
ranibizumab. There are several case reports described
in literature regarding inflammatory reactions related with
intra-vitreal injections of anti-VEGF agents.®5" Although
not yet completely clarified, the underlying mechanism is
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