Clinical science

Ranibizumab for subfoveal choroidal
neovascularisation associated with Stargardt disease

Maurizio Battaglia Parodi,' Marion R Munk,*> Perluigi lacono,* Francesco Bandello'

'Department of
Ophthalmology, University
Vita-Salute, San Raffaele
Hospital, Milan, Italy
“Department of
Ophthalmology, Medical
University of Vienna, Vienna,
Austria

3Department of
Ophthalmology, Inselspital,
University Hospital Bern, Bern,
Switzerland

“Fondazione G. B. Bietti per
I'Oftalmologia, IRCCS (Istituto
di Ricovero e Cura a Carattere
Scientifico), Rome, Italy

Correspondence to

Dr Marion R Munk,
Department of Ophthalmology;
Inselspital, University Hospital
Bern, Bern, Switzerland,
Freiburgstrasse 4, Bern 3010,
Switzerland;
marion_munk@hotmail.com

Received 5 July 2014
Revised 2 February 2015
Accepted 15 February 2015
Published Online First

4 March 2015

CrossMark

To cite: Battaglia Parodi M,
Munk MR, lacono P, et al.
Br J Ophthalmol
2015;99:1268-1270.

ABSTRACT

Introduction To describe the clinical outcomes of
intravitreal ranibizumab treatment for subfoveal choroidal
neovascularisation (CNV) associated with Stargardt
disease.

Methods Prospective, interventional, case series. All
patients underwent intravitreal ranibizumab injections
following a pro re nata regimen with monthly examination,
over a 24-month follow-up.

Results Three eyes were included in the study. Best
corrected visual acuity changed from 0.47+0.06 (mean
+SD) at baseline to 0.90+0.17 LogMAR at the end of the
24-month follow-up. Overall, a mean number of 11
ranibizumab injections were administered in 24 months.
Significant atrophic growth was detected in all cases, with
the mean atrophy area increasing from 2.34+2.60 mm?
(mean=+SD) at baseline to 4.23+3.31 mm? at the end of
the follow-up.

Conclusions Ranibizumab treatment can stop the CNV
progression, but cannot ensure a significant visual
improvement. Macular atrophy tends to significantly
enlarge under ranibizumab treatment over the follow-up.

INTRODUCTION

Stargardt disease (STGD) is a retinal dystrophy
characterised by progressive lipofuscin accumula-
tion within retinal pigment epithelium (RPE) cells
leading to increased background and yellow fleck.'
Visual acuity impairment is mostly related to the
progressive degeneration of the central RPE and
the photoreceptor cells. Atrophic changes of the
macula are characteristic for late stages of the
disease, leading usually to a deterioration of visual
acuity as severe as 20/200 or worse.” The occur-
rence of choroidal neovascularisation (CNV) asso-
ciated with STGD is rare, but can lead to further
visual acuity loss.”™® Owing to the rarity of the
CNV development complicating a relatively infre-
quent dystrophy, such as STGD, limited informa-
tion is currently available in terms of its therapeutic
management.’ ® The aim of the present study is to
describe the morphological-functional outcomes
after ranibizumab treatment for subfoveal CNV
associated with STGD, over a 24-month follow-up.

METHODS

The study design was approved by the institutional
review board, and all the procedures were con-
ducted in accordance with the Declaration of
Helsinki. All patients referred for clinical evaluation
and management and affected by CNV associated
with STGD, were included in the study. The
patients were carefully informed about the purpose
of the investigation, and signed a written informed
consent.

The patients underwent a baseline ophthalmo-
logical examination consisting of best corrected
visual acuity (BCVA) measurement using standard
Early Treatment Diabetic Retinopathy Study charts,
fluorescein angiography (FA), short-wavelength
fundus autofluorescence (SW-FAF) and optical
coherence tomography (OCT).

FA, 477 nm SW-FAF imaging and OCT were per-
formed using Spectralis HRA instruments
(Heidelberg Engineering, Heidelberg, Germany).
The study protocol included a monthly examin-
ation with BCVA measurement and OCT assess-
ment, whereas FA was repeated every 3 months.
High-resolution volume-scans with 30 automatic
real time averaging frames centred foveolarly were
performed. Using the follow-up function, OCT
scans were generated at the same retinal location at
every visit. Areas of low SW-FAF signal corre-
sponding to atrophic changes in the RPE were
manually measured using the instrument’s image
analysis software.

The patients underwent ranibizumab intravitreal
injection at baseline, and followed a pro re nata
re-treatment regimen based on the detection of
fluid on OCT and/or leakage on FA. All data are
given as mean and SD (mean+SD)

RESULTS

The study included three patients who were
followed up monthly over 24 months. Molecular
analyses confirmed the mutations in ACA4 gene
(A1598D in patient 1, and G1961E in patient 2
and 3). Main clinical data of the three cases are
reported in table 1. Patient 1 was affected by a
bilateral CNV, with the fellow eye showing a disci-
form scar; patient 2 was monocular due to a
corneal leucoma related to a previous trauma in the
fellow eye; patient 3 was unilaterally affected by
CNV (figure 1). All the included eyes were affected
by subfoveal, predominantly classic CNV.

Mean BCVA was 0.47%=0.06 LogMAR (mean
+SD) at baseline and 0.90+0.17 LogMAR at the
end of the follow-up. Mean central retinal thick-
ness reduced from 730+120 microns (mean=SD)
to 314+81 microns at the 2-year examination.

Overall, a mean number of 7+1 (mean=SD)
ranibizumab  injections were administered at
12 months, which increased to 11+2.5 (mean=SD)
at the end of the follow-up. At the 24-month exam-
ination, CNV showed no activity in two cases,
whereas the third case, disclosing intraretinal fluid
and leakage, was advised to undergo further treat-
ment. OCT examination revealed the presence of
subretinal hyper-reflective material above the CNV
along with hyper-reflective dots in all the cases at
baseline, which progressively resolved. Moreover,
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Table 1
over a 24-month follow-up

Clinical data of three cases of choroidal neovascularization associated with Stargardt disease treated with intravitreal ranibizumab

Baseline BCVA Final BCVA Baseline  Final Baseline atrophy  Final atrophy Number of injections at  Number of injections
(LogMAR) (LogMAR) CRT (n) CRT(p) (mm?) (mm?) 12 months at 24 months

Case1 05 1 591 407 5.2 7.61 7 9

Case2 0.5 0.7 805 254 0.10 1 6 "

Case3 04 1 795 283 1.73 4.09 8 14

BCVA, best corrected visual acuity; CRT, central retinal thickness.

outer retinal tubulations (ORTs) developed in all cases over
time. The measurement of subfoveal choroidal thickness
revealed a reduction from a baseline value of 156 microns, to a
final value of 134 microns.

During the course of the follow-up all the eyes disclosed an
overall enlargement of RPE atrophy. In detail, mean RPE
atrophy was 2.34+2.60 mm? at baseline and 4.23+3.31 mm? at
24 months (figures 1 and 2).

DISCUSSION

The aim of the present study was to evaluate the effects and effi-
cacy of intravitreal ranibizumab for the management of CNV
associated with STGD. All the patients included in our study
revealed a final visual acuity deterioration, associated with
enlargement of the atrophic areas and significant choroidal
thickness decrease.

The natural evolution of CNV complicating STGD can lead to a
disciform scar, which further reduces the visual function.' >
According to the time period and the availability of specific treat-
ments, variable therapeutic options including observation, laser
photocoagulation and photodynamic therapy have been tried,
unfortunately achieving overall unsatisfactory outcomes.”™* The
recent advent of anti-vascular endothelial growth factor (VEGF)
treatments has also been extended to CNV complicating dystro-
phies with encouraging results.”” However, our prospective case

Figure 1 Top: Short-wavelength
fundus autofluorescence of Patient 3 at
baseline. The white arrow in the right
eye indicates the location of the
subfoveal choroidal neovascularisation
which appears hyper-autofluorescent.
Both eyes show atrophic areas.
Bottom: SD-optical coherence
tomography (OCT) of the right eye
revealing the choroidal
neovascularisation with fluid and
several hyper-reflective dots.

series of CNV associated with STGD shows that visual function
does not benefit from ranibizumab treatment over a 24-month
follow-up. In addition, the number of injections required over 12
months and 24 months exceeded that normally required for the
management of dystrophy-related CNV "~ resulting more similarly
to that normally required for the management of CNV secondary
to age-related macular degeneration (AMD).® It is also noteworthy
that the enlargement of atrophic changes at the posterior pole
which was identified in all the three eyes, seems to go beyond that
normally detectable in AMD.” '° Further evidence of the enlarge-
ment of the atrophic changes may be represented by the develop-
ment of ORT in all of the three eyes which also indicate that
anti-VEGF treatment may aggravate the growth of atrophy in
STGD. The incidence of ORTs in retinal dystrophies is less than
109%,'" and increases as the zones of atrophy enlarge.'" Their inci-
dence also increases after anti-VEGF treatment.'

RPE cells engulfed with lipofuscin may be more prone to
further degenerative processes related to the effects of

anti-VEGF molecules. In particular, some evidence exists that
anti-VEGF molecules may exert a harmful effect on RPE and
choriocapillaris. Mice lacking the soluble forms of VEGF devel-
oped choroidal and RPE loss, ie, changes that resemble atrophic
AMD. " Moreover, the neutralisation of VEGF in cultured RPE
led to increased cell death, and VEGF neutralisation in vivo
resulted in damage to the RPE-choroid complex, including
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Figure 2 Top: Short-wavelength
fundus autofluorescence of the same
patient at the 24-month examination.
The atrophy in the right eye has
remarkably enlarged, a limited growth
is detectable in the left eye. Bottom:
SD- optical coherence tomography
(OCT) of the right eye at 24 month
visit disclosing persistent presence of
fluid, together with outer retinal
tubulations and hyper-reflective dots.

vacuolisation, loss of association with photoreceptor outer seg-
ments, and decreased choriocapillaris fenestrations.'* The pres-
ence of ORT in our patients at baseline, may imply an ongoing
degenerative process related to the disease itself, which could be
further worsened by the VEGF inhibition, with accelerated atro-
phic changes as final evolution.

The high re-treatment rate may suggest that VEGF blockage
with ranibizumab is rather insufficient to control the CNV activ-
ity. This implies that other pathogenic mechanisms and factors
beyond VEGF may be involved. In particular, as shown in an in
vitro model, A2E can stimulate the RPE production and release
many inflammatory chemokines, which are directly involved in
angiogenesis and vasopermeability.> The OCT detection of sub-
retinal hyper-reflective material associated with hyper-reflective
dots may be interpreted as the indirect manifestation of an
inflammatory reaction related to these biochemical alterations.
A more comprehensive approach for CNV associated with
STGD might be required, combining anti-VEGF therapy with
other therapeutic approaches, in order to achieve a neuroprotec-
tive effect, and the control of the inflammatory response.
Further studies are warranted to define the best treatment for
STGD-related CNV.
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