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Summary

The authors present anatomical and functional evidences of dry age-macular degeneration improvement, after intravitreal treatment with
dobesilate. Main outcomes measures were normalisation of retinal structure and function, assessed by optical coherence tomography,
fundus-monitored microperimetry, electrophysiology and visual acuity. The effect might be related to the normalisation of the outer retinal

architecture.

BACKGROUND
This is a very safe and promising efficient treatment for dry
age-related macular degeneration (AMD).

CASE PRESENTATION

This is a representative case from an institutional trial using
dobesilate therapy in early dry AMD. This early stage of
AMD may not be evident by ophthalmoscopic exami-
nation but can be inferred by reduced retinal function.!
Optical coherence tomography (OCT) is unequivocally
the method for accurate early morphological detection,
in vivo, of outer retinal layer changes in dry AMD.? 3

This study was performed with patient’s consent after
the Ethical Committee approval of our Institution. A
54-year-old man presented with methamorphia in his
right eye. A comprehensive ocular examination including
Shellen visual acuity measurements and OCT was per-
formed at baseline and 7 and 14 days after dobesilate injec-
tion. Fundus-monitored microperimetry was performed
at baseline and after 14 days of treatment. The patient
received an intravitreal solution of dobesilate (150 pl) under
sterile conditions, following the International Guidelines
for intravitreal injections* in his right eye. Dobesilate was
administered as a 12.5% solution of diethylammonium
2,5-dihydroxybenzenesulfonate (etamsylate; Dicynone
Sanofi-Aventis). The pH of the solution was 3.2 at the
opening of the phial and 5.2 after a 1:20 dilution in Milli-Q
water, respectively. Mitogenesis experiments carried out as
described by Ferndndez et aPP show that etamsylate inhibits
FGF-driven mitogenesis with the same efficiency than the
potassium dobesilate salt employed in those studies which
first demonstrated this inhibitory activity (not shown).

As depicted in the OCT image before treatment
(figure 1A), the patient had both foveal and temporal
extrafoveal photoreceptor disruption. At baseline, inner
retinal layers were normal, whereas the outer retinal lay-
ers showed structural alterations: 1) the integrity of pho-
toreceptor inner segment and outer segment was not
preserved (layers corresponding to those labelled 1 and 2
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at the inset); 2) retinal pigment epithelium (RPE) showed
rarefactions and thinning (layer labelled 3 at the red framed
inset). In contrast, as figure 1B,C show, normalisation of
outer retinal layers was achieved after dobesilate treat-
ment. In addition, central foveal thickness increased after
dobesilate treatment (138 pm at baseline vs 200 pm after
7 days of treatment ). Retinal sensitivity map assessed by
fundus-monitored microperimetry normalised after 14
days of treatment (figure 2A,B). The normalisation of reti-
nal structure was associated with a gain of visual acuity:
0.4 at baseline versus 0.8 and 0.9 after 7 and 14 days of
treatment, respectively. As an additional functional assess-
ment, a full field electroretinogram (ERG) of the treated
right eye of the patient was performed after 1 month of
treatment, according to standard protocols recommended
by the International Society for Clinical Electrophysiology
of Vision, and compared with the record of the normal
untreated left eye. As figure 3 shows, ERG patterns were
similar in untreated and treated eye, suggesting no pho-
toreceptor toxicity of intravitreal dobesilate.

DISCUSSION

Age-related macular degeneration (AMD) is estimated to
affect between 30 and 50 million people worldwide,® and
is the most common cause of legal blindness in industr-
ialised countries.” It represents a chronic disease with
progressive stages and variable rates of progression over
time. Clinically and histologically, AMD is generally classi-
fied into two major subtypes: dry or non-exudative AMD,
of which geographic atrophy is a severe form, and wet or
exudative AMD. Dry AMD progresses more slowly and
manifests RPE and photoreceptor dysfunction and degen-
eration.? Wet AMD, on the other hand, is more debilitating
and often develops after early dry AMD. The key feature
of wet AMD is choroidal neovascularisation (CNV), the
growth of new blood vessels from the choroids into the
region underlying the RPE or extending into the subretinal
space.” The holy grail of therapy for AMD is to avoid the
development of CNV. Despite a recent breakthrough with
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Figure 1 Optical coherence tomogram before treatment showing interface of the inner and outer segment of the photoreceptor layer.
RPE/Bruch’s membrane complex was disturbed with absence in many sites (A). The eye 7 days after receiving intravitreal injection of
dobesilate, with marked resolution of outer retinal layers (B). Aspect of the eye after 14 days of intravitreal dobesilate treatment (C). Right
panels represent magnification of insets from A, B and C, respectively, each one framed in a different colour. (1) Interface of the inner and
outer segment of the photoreceptor layer. (2) Outer segment-retinal pigment epithelium interdigitation. (3) Retinal pigment epithelium/

Bruch’s membrane complex. (4) Choriocapillaries and choroidea.

Attenuation scale (dB): -s 8 10 12-

Figure 2 Fundus-monitored microperimetry map before (A) and after 14 days (B) of intravitreal dobesilate treatment.

antivascular endothelial growth factor therapy for neovas-
cular AMD, so far, there are no treatments available for
patients with dry AMD. To identify potential targets for
intervention, a better understanding of the pathogenesis of
dry AMD appears mandatory. Although the aetiology of
AMD is not completely understood, it is indisputable that
inflammation has a critical role in both dry and wet AMD.®
10-14 Consequently, conventional therapies based on inhib-
iting angiogenesis do not seem an appropriate strategy in
the case of dry AMD. However, the aetiology of the dis-
ease suggests that the treatment of inflammation could be
a suitable alternative to treat dry AMD.

The subretinal space, the interface between the apical
surface of the RPE and the outer segments of photorecep-
tors, is a locus of particular interest in the relationship
between inflammation and AMD. Microglial cell activation
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in the outer retina has been proposed as part of the patho-
genic mechanism in some retinal diseases including AMD
with its implication of photoreceptor and RPE loss.!3 15
16 Microglial cells are the resident macrophages of the
central nervous system that synthesise fibroblast growth
factor (FGF) when they become activated. Since they also
express FGF receptors, these growth factors should auto-
crinely contribute to sustain a chronic inflammation.”-1°
In healthy retina, microglial cells are located in inactivated
conditions mainly in the inner retina. Under normal con-
ditions, the subretinal space is a zone of special immune
privilege?” maintained by the activity of RPE cells which
secrete immunosuppressive factors into this space,*! and
also by the notable absence of retinal microglia in the outer
retina.?> However, under conditions of advanced age and
photoreceptor injury, retinal microglia cells translocate
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Figure 3 ERG traces corresponding to untreated and treated eyes, respectively, 1 month after intravitreal dobesilate injection. Traces
corresponding to two subsequent measurements are superimposed in each case as estimation of its reproducibility.

from the inner retina into the outer retina and accumulate
in the subretinal space, where they acquire the morpho-
logical features of activation.?® 24 Importantly, activated
microglia is found in the subretinal space of patients with
AMD.%»

FGE in spite of being an angiogenesis promoter,? is
involved also in inflammation®’-%° and seems to play key
roles in neurodegenerative diseases such as Alzheimer’s
and Parkinson’s diseases as well as in AMD, through acti-
vation of microglial cells.!” The aim of the present interven-
tional case was to find out whether intravitreal dobesilate,
a FGF inhibitor,? could constitute a therapeutic option in
the treatment of dry AMD. The case here presented sug-
gests that, indeed, dobesilate could be an efficient drug for
early treatment of dry AMD. Although the implication of
FGF in microglial cell migration from the inner retina to
the outer retina, and its activation in this site in AMD has
not been specifically studied, the general antimigratory®
and anti-inflammatory activities® 2% of dobesilate could
explain its efficacy in dry AMD.

Calcium dobesilte is the active principle of Doxium,
a drug used for more than 35 years that has been orally
administered for the treatment of diabetic retinopathy
with a good safety profile.3* Haritoglu et a*® have carried
out a well-statistically performed study to assess the real
clinical benefits of oral calcium dobesilate (Doxium) in the
treatment of diabetic retinopathies. The study concluded
that the oral administration of dobesilate did not show
statistically significant clinical benefits. The discrepancy
between these last results and those reported here may be
explained on the basis of the administration procedures.
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Probably the oral administration is not the best choice
for dobesilate to reach the adequate concentration at the
retina. Dobesilate has a very low product of solubility at
the acidic pH of the stomach, and, further, readily oxidises
at the duodenal pH. Accordingly, a local delivery seems
a better choice in order to reach appropriate therapeutic
concentrations of dobesilate in the case of well-delimited
targets, as is the case reported here. The similarity of the
ERG patterns of the treated and untreated eye (figure 3)
shows that the intravitreal dobesilate administration does
not seem to cause any obvious alterations of the retinal
cells, since any damage of the photoreceptors that destroys
the cells or reduces its responsiveness will lead to decrease
in the ERG response amplitude.

Intravitreal dobesilate treatment led to normalisation
of retinal structure and significant gain in visual acuity
and may improve the future management of dry AMD.
Obviously, the actual clinical value of dobesilate in dry
AMD described here needs to be further investigated in
a prospective randomised clinical trial with a longer fol-
low-up. This study is ongoing.

» Dry age-related macular degeneration is a retinal
inflammatory disease associated with vision loss.

» There are no treatments available for this condition.

» Intravitreal dobesilate normalises retinal structure and
function, paralleled with vision improvement.
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