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ABSTRACT

Myopia is one of the most common refractive errors whose prevalence has been reported to be increasing worldwide. Myopic choroidal
neovascular membrane occurs in 5%—11% of pathological myopia cases. The aim of this study was to evaluate the response of myopic
choroidal neovascular membrane (CNVM) treated with either bevacizumab or ranibizumab and to analyze the results. This study was
a retrospective analysis of 28 eyes of 28 patients with myopic CNVM treated with anti-VEGF therapy (bevacizumab or ranibizumab. No
correlation was observed between age and degree of myopia. Ranibizumab and bevacizumab demonstrated similar therapeutic effects in
the treatment of myopic membranes with fewer injections unlike age-related macular degeneration. There could be a relationship between
the onset of symptoms, treatment, and VA improvement. Efforts are needed to start anti-VEGF therapy as earlier as possible.
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RESUMO

A miopia € uma das ametropias mais comuns e sua prevaléncia esta aumentando em todo o mundo, segundo publicacdes recentes. A
membrana neovascular coroidal (MNVC) midpica ocorre em 5%—11% dos casos patolégicos de miopia. O objetivo deste estudo foi avaliar
a resposta da MNVC midpica ao tratamento com bevacizumabe ou ranibizumabe e analisar os resultados. O estudo consistiu em uma
analise retrospectiva de 28 olhos de 28 pacientes com MNVC midpica tratados com um antagonista do fator de crescimento endotelial
vascular, bevacizumabe ou ranibizumabe. Nao houve recidiva apds o tratamento e em 22 olhos, houve ganho de quatro ou mais linhas
de visdo. Nao observamos correlagao entre o surgimento da MNVC miépica, a idade e o grau de miopia. Tanto o ranibizumabe quanto o
bevacizumabe demonstraram efeitos terapéuticos semelhantes no tratamento da MNVC midpica, sendo necessarios um menor nimero
de injegdes em relagdo a degeneragdo macular relacionada a idade. E possivel que haja uma relagéo entre o aparecimento dos sintomas,
o tempo decorrido até o inicio do tratamento e a melhora da acuidade visual e sugerimos que se deva iniciar a terapia anti-VEGF o mais
precocemente possivel.
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RESUMEN

La miopia es una de las ametropias mas comunes y su prevalencia se esta incrementando en todo el mundo, segun publicaciones
recientes. La membrana neovascular coroidea (MNVC) midpica ocurre en un 5%-11% de los casos patologicos de miopia. El objetivo
de este estudio fue evaluar la respuesta de la MNVC midpica al tratamiento con bevacizumab o ranibizumab y analizar los resultados.
El estudio consistié en un analisis retrospectivo de 28 ojos de 28 pacientes con MNVC midpica tratados con un antagonista del factor
de crecimiento endotelial vascular, bevacizumab o ranibizumab. No hubo recidiva después del tratamiento y en 22 ojos hubo aumento
de cuatro o mas lineas de vision. No observamos correlacion entre el surgimiento de la MNVC midpica, la edad y el grado de miopia.
Tanto el ranibizumab como el bevacizumab demostraron efectos terapéuticos semejantes en el tratamiento de la MNVC miépica, siendo
necesarios un menor numero de inyecciones con relacion a la degeneracion macular relacionada a la edad. Es posible que haya una
relacion entre el aparecimiento de los sintomas, el tiempo transcurrido hasta el inicio del tratamiento y la mejora de la acuidad visual, y
sugerimos que se deba iniciar la terapia anti-VEGF lo antes posible.
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INTRODUCTION

Myopia is one of the most common refractive errors affecting approximately 24% of adults aged >40 years.
Recent studies have reported a global increase in the prevalence of myopia, especially in Europe and East Asia™®,
where 90% of the teenagers are affected, probably due to indoor activities and the use of electronic devices such
as cell phones and computers®.

Choroidal neovascular membrane (CNVM) is a serious complication that occurs in approximately 5%—11%
of pathological myopia (PM) cases’, although it can occur in any degree of myopia with or without degenerative
fundus changes®. After age-related macular degeneration (AMD), PM is the second most common cause of cho-
roidal neovascularization and affects approximately 62% of myopic patients aged <50 years®. It generally occurs
in the subfoveal space, leading to metamorphopsia, significant visual loss, and legal blindness if left untreated®.

Recently, anti-vascular endothelial growth factor has been confirmed to be the first-line therapy for choroidal
neovascularization secondary to AMD, and numerous studies evaluating CNVMs caused due to PM have also
reported its benefits. This study was conducted to evaluate the response of myopic CNVM to treatment with either
bevacizumab or ranibizumab and to analyze the results.

METHODS

This study was a retrospective analysis of 28 eyes of 28 patients diagnosed with myopic CNVM and treated
with anti-VEGF therapy (bevacizumab and ranibizumab) between February 2014 and July 2017, with at least 6
months of follow-up. Patients with diabetes, AMD, inflammatory CNVM, or idiopathic CNVM were excluded from
this study.

All patients underwent a complete ophthalmic evaluation with the best corrected visual acuity (BCVA) at
initial presentation, and at 6 months, the degree of myopia, fluorescein angiography patterns (AF), SD-OCT im-
ages (before and after treatment), and the mean number of anti-VEGF injections required for CNVM scarring
were evaluated. Intravitreal anti-VEGF injections were administered between 5 and 10 days after diagnosis. The
choice of the antiangiogenic drug was based on the patient’s financial commitment or the contractual coverage
of the insurance.

After the initiation of treatment, monthly follow-up was performed in the first 3 months after intravitreal in-
jections and at 6 months. Reinjection was performed pro re nata (PRN) if the patient was symptomatic and/or if
there was a change in the SD-OCT images. BCVA changes by more than two lines or less than two lines on the
Snellen chart were considered respectively as improvement or worsening.

RESULTS

A total of 28 eyes (4 males and 24 females) were included in this study, with the number of females being
predominant (86%). Age varied between 25 and 78 years (mean age 41.4 years), and the degree of myopia
ranged from —3.00 to —16.50 D (mean —7.54D). Three patients displayed a macular scar in the contralateral eye
with history of no previous treatment of CNVM and visual acuity from 20/200 to counting fingers. The duration
of onset of symptoms varied from 7 days to 3 months (mean 3.5 weeks), and the BCVA before the treatment
ranged from 20/40 to 20/200 (mean BCVA 20/100). SD-OCT (Fig. 1) and AF were performed in all patients, and
AF demonstrated classic myopic CNVM in all eyes.

Anti-VEGEF intravitreal injections were administered at the beginning of and after the treatment on a PRN
basis. A total of 16 eyes were treated with intravitreal bevacizumab (1.25 mg in 0.5 ml), and 12 eyes were treated
with ranibizumab (0.5 mg in 0.5 ml). The mean number of injections was 1.24 (range 1-5). Juxtafoveal CNVM
was observed in 17 eyes (60.71%), subfoveal CNVM was observed in 11 eyes (39.28%), and none had extra-
foveal membrane (Fig. 2).

A total of 20 eyes (71.42%) demonstrated CNVM regression with a single injection (either bevacizumab or
ranibizumab), 1 eye required three injections of bevacizumab, and two eyes required three injections of ranibizu-
mab to stabilize. Only one eye required more than three injections of ranibizumab (Fig. 3). After the completion
of the treatment, all myopic CNVMs remained inactive and did not recur during the follow-up period (6 months,
1-3 years) (Fig. 2).
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Figure 1. SD-OCT showing subfoveal hyperreflective material and intraretinal edema in the right eye (myopic choroidal
neovascularization) before treatment.

Figure 2. SD-OCT showing myopic CNVMs before and after treatment in different cases. Images below: pretreatment;
above: posttreatment.

Regarding visual outcome, two eyes remained stable (no vision improvement: 7.14%), 4 eyes have won
three lines of Snellen (14.28%), and 22 eyes had improved vision in four or more lines (78.58%). No difference
was observed between ranibizumab and bevacizumab in terms of visual outcome on the Snellen chart.

DISCUSSION

Myopic choroidal neovascularization is generally of classic type two with small membranes that may show
a small amount of liquid, no drusen, and a small hemorrhage, as observed in this study as well. Contralateral
involvement occurs in one-third of patients within 8 years and has poor prognosis if left untreated". In Japan,
myopic CNVM is the leading cause of unilateral or bilateral blindness, whereas in China, it is the major cause
of blindness among people aged >40 years. There is a lack of studies on the prevalence of myopic membranes
in Brazil; however, in this study, none of the patients developed CNVM in the fellow eye during the 3 years of
follow-up, which is in contrast to the findings of Leveziel et al'2.

We also observed a higher incidence of juxtafoveal CNVM (60.71%), which is consistent to the findings
already described by Yodoi et al. (54.5%). Only one case of CNVM occurred at the extrafoveal region'. No rela-
tionship was observed between age, degree of myopia, number of injections, and visual acuity gain as previously
reported in the literature®82,

However, we did observe instead a correlation between the onset of symptoms, beginning of the treatment,
and visual acuity improvement. Patients who were treated as soon as they noticed the visual loss had better re-
sults than those treated later (>1 month) and required fewer injections. In this study, visual acuity was improved
in 92.86% of treated eyes.
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Figure 3. Number of intravitreal injections performed to treat myopic CNVM.

Treatment of myopic choroidal neovascularization involves photodynamic therapy (PDT) or anti-VEGF
injections. Retrospective studies have demonstrated that PDT may lead to worsening of visual acuity after 3 and
7 years of treatment secondary to pigment epithelium atrophy'#'¢. Results of major randomized clinical trials
indicate that antiangiogenic therapy requires much fewer injections to treat myopic CNVM than AMD, a result
that was similar to ours.

CONCLUSION

Ranibizumab and bevacizumab demonstrated similar therapeutic and safety effects in the treatment of
myopic membranes despite having small variations in their formula. Unlike AMD, the number of injections requi-
red is limited, reducing the incidence of complications along with significant improvement of visual acuity. Efforts
are needed to start anti-VEGF therapy as earlier as possible, because of the relationship between the onset of
symptoms, treatment, and visual acuity.
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