Management of Choroidal Neovascularization in
Pathologic Myopia: Combined Therapy
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Kombinasyon Tedavisi
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ABSTRACT
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Purpose: To report the outcome of combined verteporfin pho-

todynamic therapy (PDT) and intravitreal bevacizumab
(IVB) for the treatment of choroidal neovascularization
(CNV) due to pathologic myopia.

Materials and Methods: The reports of the patients with CNV

secondary to pathologic myopia who received PDT and 2.5
mg of IVB were reviewed. All of the eyes were examined
with optic coherence tomography and fluorescein anjiog-
raphy in addition to Snellen visual acuity (VA) assessment
and total ophthalmologic examination both before and
after treatment. An activity score (AS) was given to each
lesion during all visits. Retreatments were done if the AS is
at least 7 during the control visits.

Results: Six patients were included. The mean logMAR VA

was 1.30 before treatment, 0.86 at the last visit (p<0.05).
Mean improvement in VA was 2 (range, -2 to 4) Snellen
lines. The mean AS was significantly lower than the baseli-
ne at each visit (p<0.05). Initial foveal thickness improved
from 394.4+222.7 umto 175.4+25.4 um after the last
follow-up (p<0.05). The mean number of PDT/patient was
1.7 and that of IVB was 2.5 during the 28 months of a
mean follow-up.

Conclusion: The results of this study suggest that PDT combi-

ned with IVB seems to be effective in treating myopic CNV
by reducing retreatment needs and improving visual acuity.

Key Words: Pathologic myopia, photodynamic therapy, beva-
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Amag: Patolojik myopiye bagli koroidal neovaskularizasyonda

(KNV) verteporfinli fotodinamik tedavi (FDT) ve intravitreal
bevacizumab (IVB) kombinasyon tedavisinin sonuglarinin
bildirilmesi.

Gere¢ ve Yontem: Patolojik myopiye bagli KNV nedeniyle

FDT ve 2.5 mg IVB tedavisi alan hastalarin kayitlar ret-
rospektif olarak incelendi. Gézlerin timi tedaviden &nce
ve sonra Snellen gérme keskinligi degerlendirmesi (GK)
ve tam oftalmolojik muayeneye ek olarak optik koherens
tomografi ve floresein anjiografi ile degerlendirildi. Bitin
kontrol vizitlerinde her lezyona bir aktivite skoru (AS) ver-
ildi. Kontrol vizitlerinde AS'nin en az 7 olmasi durumunda
tekrar tedavi uygulandi.

Bulgular: Calismaya toplam 6 hasta dahil edildi. LogMAR GK

tedaviden énce 1.30 iken, son kontrolde 0.86 idi (p<0.05).
CK'de ortalama 2 (-2-4) Snellen sirasi artig izlendi. AS her
kontrolde baslangictaki degere gore anlamli olarak digik
bulundu (p<0.05). Baslangig fovea kalinhgi 394.4+222.7
um iken son takipteki fovea kalinligi 175.4+25.4 um idi
(p<0.05). Ortalama 28 aylik takip siresi sonunda ortala-
ma FDT/hasta sayisi 1.7 iken IVB sayisi 2.5 idi. Tarhsma: Bu
calismanin sonuglarina gore myopik KNV tedavisinde FDT
ve IVB kombinasyon tedavisi hem tekrar tedavi ihtiyacini
azaltarak hem de gérme keskinliginde artis saglayarak,
etkili bir tedavi secenegi gibi gérilmektedir.

Anahtar Kelimeler: Patolojik myopi, fotodinamik tedavi, bev-

acizumab, kombinasyon tedavisi.
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INTRODUCTION

Pathologic myopia accounts for nearly 60% of cho-
roidal neovascularization (CNV) cases in patients young-
er than 50 years of age. CNV is prevalently subfoveal
and often leads to rapid vision loss in the forties. CNV
is usually associated with lacquer cracks and is located
between the neurosensory retina and retinal pigment
epithelium.'® Although the natural course of myopic
CNV is highly variable, the long-term prognosis is poor
with frequent recurrences.* Photodynamic therapy (PDT)
with verteporfin is currently the main proven treatment
method for CNV associated with pathologic myopia.>?
However, the benefits of treatment were limited for long-
term follow-up.®?

Recently, an anti-VEGF drug, Bevacizumab has
been suggested to be effective in treating CNV second-
ary to age-related macular degeneration (AMD).'0-12
Following the first encouraging results, several studies
have demonstrated intravitreal bevacizumab (IVB) to be
a promising treatment method also for CNV associated
with pathologic myopia.'"?

Combination therapies for CNV originated from
the idea that no single therapy addressed the multifac-
torial pathogenesis of the disease. The goal of therapy
for CNV would be to inhibit continued neovascularization
and also destroy existing CNV. Combination PDT with
intravitreal triamcinolone has been suggested to improve

treatment outcomes, however combined therapy did not
seem to result in better visual outcome compared with
PDT monotherapy and it is associated with a high risk of
causing glaucoma and cataract.?’ Since PDT has been
shown to contribute to additional VEGF expression while
destroying the existing membrane, combination of PDT
with IVB may be useful in treating CNV by improving vi-
sual acuity and reducing retreatment needs.?!

In the present study it was aimed to evaluate the ef-
ficacy and safety of PDT combined with intravitreal beva-
cizumab in CNV associated with pathologic myopia.

MATERIALS AND METHODS

Reports of the patients with CNV secondary to patho-
logic myopia who were treated with combined PDT with
verteporfin and 2.5 mg of IVB were reviewed retrospec-
tively after obtaining a local ethic board approval.

Pathologic myopia was defined as an eye with
a minimum refractive error of -6 D or retinal signs of
pathologic myopia. Eyes with idiopathic CNV, AMD or
angioid streaks were excluded. All patients treated with
combined PDT and IVB, regardless of previous treatment,
were involved in the study.

A detailed informed consent was obtained from all
patients concerning the off-label use and the potential
side effects of bevacizumab. Each patient underwent best

Table 1: Activity Scoring System (Score: 0-14); A score of 7 or more is supposed to indicate an active lesion and deserve treatment.

PARAMETER GRADING SCORE
No hemorrhage 0
CLINICAL ASSESSMENT . . Decrease 1
(Amount of hemorrhage associated with S baseli 2
the lesion) ame amount/baseline
Increase 3
None 0
OCT* Decrease 1
Subretinal fluid / retinal thickening / PED  Any amount at beginning/Stable 2
Increase 3
No staining/ window defect 0
g::ining pattern Staining of scar tissue/ serous PED 1
Late leakage/ fibrovascular PED 2
SIZE OF THE LESION* (SOL in FA: Decrease 0
mm?) Beginning size / Stable 1
Any increase in size 2
OBJECTIVE
Increase 0
Baseline/ No change 1
o Decrease 2
VISUAL ASSESSMENT SUBJECTIVE
Increase 0
Baseline/ No change 1
Decrease 2

FA: Fluorescein Angiography; SOL: Size Of the Lesion; OCT: Optical Coherence Tomography; PED: Pigment Epithelial

Detachment.
* 10% difference is accepted as a change.

** gain or loss of one or more lines in Snellen chart is accepted as a change.
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corrected visual acuity (VA) measurement with a Snellen
chart, slit-lamp biomicroscopic examination of the ante-
rior segment, and dilated funduscopic examination of the
posterior pole. Additionally, color fundus photography,
fluorescein angiography (FA) and OCT were carried out
at the baseline visit and at the monthly follow-up visits.

PDT with verteporfin was performed according to
the recommended standard procedure.?? Within one
week after PDT, 2.5 mg bevacizumab was administered
intravitreally through the pars plana according to the
standard procedures.'® All patients were evaluated within
1 week of the injection and asked to call promptly in case
of any pain, redness or significant decrease in vision.

A new activity scoring (AS) scheme that consists of
assessment of the following parameters was developed
and used for assessing the lesions (Table 1).2% 24 This ac-
tivity scoring primarily depends on the assessment of be-
low mentioned findings:

1) The amount of hemorrhage associated with the
lesion (score between 0-3),

2) Central foveal thickness, as determined by the
amount of intra/subretinal fluid in OCT (score between

0-3),
3) FA staining characteristics (score between 0-2),

4) Size of the lesion in FA (size of the lesion; SOL)
(score between 0-2),

5) Objective and subjective visual assessments
(score between 0-2 for each).

All of these parameters were evaluated to determine
the general activity score of each CNV lesion at baseline
and at each visit. The main outcome measures were AS,
VA and number of treatments. LogMAR equivalent was
used for all visual acuity calculations. Re-treatments were
given in case of an AS of 7 or more. PDT was repeated
with 3 months intervals when needed and IVB alone was
applied if there is need for retreatment within 3 months
of the initial combined treatment.

Blood pressure measurements were routinely done
at all visits; any systemic adverse events including new or
exacerbated hypertension, stroke or myocardial infarc-
tion were recorded, as well as ocular adverse effects in-
cluding uveitis, endophthalmitis or vitreous hemorrhage.

Statistical analysis of data was carried out using the
Wilcoxon test. A probability less than 5% (p<0.05) was
considered statistically significant.

RESULTS

Six eyes of 6 patients were treated (Table 2). The
mean age was 57.8+21.5 years (33-85 years). Mean
spherical equivalent was -13.3+0.57D (-13.0 to -14.0
D). The CNV was totally classic in three eyes and pre-
dominantly classic in three eyes; 5 were subfoveal, 1 was
juxtafoveal. Two eyes had undergone PDT previously. All
patients were followed up for at least 15 months, with a
mean follow-up time of 28+9.6 months (15-36 months).

All of the eyes received an initial combined PDT with
2.5 mg IVB. Two eyes received additional combination

Figure 1: Top row Color (left) and fluorescein angiographic (right) images showing a predominantly classical subfoveal membrane,
with intraretinal fluid in the optical coherence tomography (OCT) image (right). Bottom row Color, fluorescein, and OCT images
(left to right) after treatment at 27 months, with decrease in the membrane activity. The patient’s initial vision improved from 1.0
logMAR to 0.5 logMAR after treatment (case 2).
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Table 2: Patient characteristics.

Demographics CNV Pretreatment status Last follow-up status

Patient Age E Lesi Localizati Previous VA RE CFT Months  Retreat ' VA CFT
ID (Years) ve esion type ocalization 4 eatment (logMAR)  (diopter)  (um) onihs  Relreaimen (logMAR)  (um)
1 60 R dossical subfoveal PDTx2 1.2 -13 NA 36 - 04 NA
2 33 R E’I’uej?c"u‘:"“""y subfoveal None 10 13 w v PDT-+1VB 05 197

3 4 R f;;i?:;;"“"”y subfoveal None 16 14 0o 18 : 08 180

4 81 L dassical juxtafoveal None 0.5 0L (8) 313 36 51vB 1.0 200

5 40 L dassical subfoveal PDIx1 1.9 0L (NA) 230 15 - 1.3 160

6 8 R predominantly el none 16 1oL (5) % % (PDT+IVB)s3 i 140

dossical

CFT: Central Eoveal Thickness; CNV: Choroidal Neovascular Membrane; ID: identification Number; IOL: intraocular Lens; IVB: intravitreal
Bevacizumab Injection; L: Left; NA: Not Avaible; PDT: Photodynamic Therapy; R: Right; RE: Refractive Error; VA:Visual Acuity.

therapy and 1 eye received five additional IVB treat-
ments alone. The mean number of PDT/patient was 1.7
and that of IVB was 2.5 during a mean follow-up of 28
months.

At baseline, the mean logMAR VA was 1.30+0.50
(0.50-1.90). After treatment the mean logMAR VA im-
proved to 1.06+0.48 (0.50-1.90), 1.0=0.34 (0.50-
1.40), 0.93+0.34 (0.50-1.30), at the 1-, 6- and 12-
month follow-up, respectively. At the final follow-up the
mean logMAR VA 0.86+0.36 was (0.40-1.30). The in-
crease in VA was statistically significant for the 6™ and
12" month and for the final follow-up compared to the
baseline (p<0.05, Wilcoxon). The mean VA improve-
ment at the final follow-up was 2 lines. 5 eyes had visual
improvement of at least 2 line after IVB, and 2 eyes had

improvement of 4 lines. 1 eye had 2 lines decrease in
visual acuity due to macular scarring.

At baseline, mean AS was 9+1.4 (11-7). At 1¢
month follow-up, the score decreased to 3.5+0.8 (3-5)
significantly (p=0.026, Wilcoxon). Although the mean
AS fluctuated at the the 6" and 12" months, the values
were significantly lower than the baseline (p<0.05, Wil-
coxon). At the last visit, the mean AS was 3.3+0.5 (3-4)
(p<0.05, Wilcoxon).

The mean central foveal thickness (CFT) at base-
line was 394.4+222.7 um (range; 769-230 um). At
1 month after treatment, the mean CFT reduced to
165.2+15.5 um (range; 180-140 um) (p<0.05, Wil-
coxon). At 6" and 12" month follow-up, the mean CFT
values were lower than baseline and at the final visit the

Figure 2: Top row Color (left) and fluorescein angiographic (right) images showing a predominantly classical subfoveal membrane
with subretinal hemorrhage and with subretinal fluid in the optical coherence tomography (OCT) image (right). Bottom row Co-
lor, fluorescein, and OCT images (left to right) after treatment at 18 months, with the resolution of hemorrhage and a decrease
in membrane activity. The patient’s initial vision improved from 1.6 logMAR to 0.8 logMAR after treatment (case 3).
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mean CFT was 175.4+25.4 um (range, 200-140 um)
(p<0.05, Wilcoxon). All of the lesions were inactive with-
out any leakage in FA at the last control visits (Figures
1, 2).

DISCUSSION

Several studies have shown that the use of IVB for
CNYV secondary to pathologic myopia, led to visual im-
provement in addition to anatomic improvement.'3:1?
However, the dosage and the frequency of IVB treatment
for CNV secondary to pathologic myopia still remain un-
certain because of the lack of sufficient prospective stud-
ies. Briefly, anti-VEGF treatment regimens are divided
into two groups: injections performed as needed starting
from the beginning or loading dose of monthly injections
(3x) followed by additional treatments when necessary.
Visual acuity and OCT findings were the main outcomes
which determined further treatment need. lkuno et al.
performed Tmg IVB in 63 eyes with myopic CNV as one
injection and pro re nata (PRN) and the mean number
of injection/eye was 2.4 during 12 months follow up.'®
Chan et al. reported 6-month results of a prospective
study of 3 monthly 1.25 mg IVB injections for the treat-
ment of myopic CNV.' This study demonstrated 90.9%
of eyes had angiographic closure after 3 monthly injec-
tions of IVB and required no further treatment. However,
in a similar study, Gharbiya et al. reported 40% of eyes
required more than three injections during 12 months
follow up.'”

Combination treatment with PDT and IVB may have
a beneficial synergistic effect that could reduce the need
for retreatment and cyclic injections. PDT alone eradi-
cates existing CNV and eliminates the source of VA de-
terioration, on the other hand, it up-regulates VEGF ex-
pression which may lead to recurrences and may limit
VA benefits. The addition of anti-VEGF therapy blocks
the effect of VEGF that could be over-expressed by the
pathogenesis of CNV and by the effect of PDT. With this
idea, several studies evaluated the efficacy and safety of
PDT combined with IVB in CNV secondary to AMD. In a
study, by Lazic et al., PDT and IVB combination therapy
was compared with IVB monotherapy in neovascular
AMD.?% It was suggested that a single administration of
combination therapy led to significant improvement and
maintenance in visual acuity over a 3-month period than
IVB monotherapy alone. In another study with CNV sec-
ondary to AMD, a single combined therapy with PDT and
IVB was suggested to be sufficient for 63% of eyes within
7-month follow-up.? Recently , Han et al. reported the
results of PDT and IVB combination therapy in myopic
eyes with non-subfoveal lesions.?’

In the present study, 3 eyes (50%) required only one
single combined treatment for CNV resolution within
a mean follow-up time of 28 months. Also, at the last
follow-up, all lesions were angiographically inactive with

anatomical improvement without any intra/subretinal
fluid in OCT.

In this study, a dose of 2.5 mg bevacizumab in 0.1cc
was used. In pathologic myopia, because of the axial
elongation, the vitreous volume may be much more than
that of the normal eyes, and therefore a higher dose of
IVB may be required to achieve similar treatment effects.
Recently, in a prospective study with 2.5 mg IVB injection
for myopic CNV, the authors reported that only 28.6% of
eyes required retreatment, within a follow-up period of 3
months.'” Additionally, recurrent injections may increase
complications such as retinal break or retinal detach-
ment in these highly myopic eyes with long eyeballs, it is
more important for these eyes to reduce the number of
injections.

In the present study, an activity scoring scheme
was used for evaluating the need for retreatment. This
scheme has been applied in our practice to determine re-
currence or reactivation of the lesion and so the need for
retreatment.?® Based on this scoring system, combination
therapy with PDT and IVB seems to decrease the activity
of myopic CNV.

This is the first paper on the results of the combina-
tion therapy (PDT and IVB) for myopic CNV with long
term results. However, the retrospective nature, the small
number of cases and the lack of control group for com-
parison are the main limitations of the study. Neverthe-
less, PDT combined with IVB seems to be effective in
treating myopic CNV improving visual acuity with low
retfreatment rates.
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