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Abstract: Wet age-related macular degeneration is associated with chronic ischemia and inflammation that upregulate 
several inflammatory cytokines and growth factors, particularly vascular endothelial growth factor and fibroblast growth 
factor which promote the growth of choroidal neovascularization. Only with the introduction of drugs that directly inhibit 

the actions of vascular endothelial growth factor have ophthalmologists been able to offer patients with wet age-related 
macular degeneration reasonable hope for improvement of vision. However, intravitreal administration of anti-vascular 
endothelial growth factor drugs could be associated with unexpected ocular and systemic side effects. We present 

consecutive case series of 64 eyes of 64 patients with wet age-related macular degeneration treated with a single 
intravitreal injection of Dobesilate, a synthetic fibroblast growth factor inhibitor. The end points were the improvement 
from baseline visual acuity and normalization of retinal histology at 1 month. Intravitreal Dobesilate injection results in a 

significant improvement in functional and anatomic outcomes from the first month after injection. There were no cases of 
treatment-associated complications. 
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INTRODUCTION 

Among the age-related diseases that affect vision, 

age-related macular degeneration (AMD) is the most 

frequent cause of blindness in patients older than 60 

years [1]. AMD presents two distinct forms: a) a slow 

progression non-neovascular (dry or avascular) 

atrophic form, which is characterized by drusen and 

retinal pigment epithelium (RPE) degeneration followed 

by photoreceptor degeneration, and eventually neural 

retinal ganglion cell degradation, and b) a rapidly 

progressive blinding vascular form. Vascular, wet or 

exudative AMD is characterized by the growth of new 

choroid blood vessels (CNV) [2]. Wet AMD results from 

repeated cycles of shedding, degradation and 

resynthesis of photoreceptor outer segment, which 

induce metabolic stress within the outer retina and 

RPE. The resultant chronic ischemia and inflammation 

upregulate several inflammatory cytokines and growth 

factors, particularly vascular endothelial growth factor 

(VEGF) and fibroblast growth factor (FGF), which 

promote the growth of new permeable capillaries from 

the choriocapillaries into the sub-RPE space (occult, 

Type I CNV), the subretinal space (classic, Type 

2CNV), or the inner retina as a retinal angiomatous 

proliferation (Type 3CNV). FGF has been implicated as 

contributing factor in CNV associated to AMD [3, 4]. 
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Intravitreal injection of VEGF inhibitors is the 

standard of care for patients with exudative AMD. 

However, VEGF is essential for normal homeostasis of 

endothelial cells, RPE and photoreceptors [5-7]. 

Because intravitreal administration of anti-VEGF drugs 

could be associated with unexpected ocular and 

systemic side effects [8], safe and effective therapy for 

wet AMD is needed. Recently we have reported the 

beneficial effects of intravitreal Dobesilate, a synthetic 

inhibitor of FGF and its receptors (FGF/FGFR) in 

patients with several retinopathies [9-13]. The aim of 

this study is to evaluate the effectiveness of intravitreal 

Dobesilate in a larger number of patients with wet 

AMD. 

METHODS 

Study Population 

In this consecutive study, more than 200 patients 

with AMD who visited the Clínica Oftalmológica 

Hospital Pío XII of Madrid (Spain) between January 

and October 2012, were screened, and 64 eyes from 

64 patients with wet age-related macular degeneration 

were selected for the study. The study was approved 

by the local institutional review board and informed 

consent was obtained from every patient for the 

intravitreal injection. The subjects received information 

about the off-label use of the drug (Dobesilate) for the 

study. Baseline data for all patients enrolled in the 

study are included in Table 1. 
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Table 1: Baseline Data for all Patients who Participated 
in this Consecutive Observational Study 

Sex  

Male 25  

Female 39 

Age  

Mean 75±7 

VA (Snellen chart)  

Mean 0.33±0.02 

CNV  

Classic 51 

Occult 13 

Serous PED 12 

Macular SD-OCT thickness (microns)  

 Mean 342,97±4.02 

CNV: choroidal neovascularization; PED: pigment epithelial detachment; SD-
OCT: spectral domain optical coherence tomography. VA: visual acuity. The 
determination of whether the neovascularization was predominantly classic or 
occult was made using previously reported criteria [14].  

 

Inclusion criteria in the study included any 

neovascular lesion type of AMD with evidence of 

persistent exudation on OCT and total area of 

subretinal haemorrhage and fibrosis comprising less 

than 50% of the total lesion. Persistent leakage in OCT 

was defined as any of the following: intraretinal cysts, 

subretinal fluid, or serous RPE detachment [15]. 

Specific exclusion criteria in the study included: a) 

visual acuity less than 0.20; b) history of vitrectomy 

surgery, submacular surgery or other surgical 

intervention for AMD in the studied eye; c) previous 

subfoveal focal laser photocoagulation in the studied 

eye; d) diabetic retinopathy in either eyes; e) history of 

other disease, metabolic dysfunction, physical 

examination finding, or clinical laboratory finding giving 

reasonable suspicion of a disease or condition that 

might affect interpretation of the results, and f) previous 

treatment with intravitreal anti-VEGF compounds within 

3 months preceding Dobesilate intravitreal injection. 

Study Medication and Treatment 

The pharmacologic activity of the study drug 

(Dobesilate) is based in its inhibitory activity of FGF, a 

protein implicated in the pathogenesis of AMD. Patients 

received an intravitreal solution of Dobesilate (150μl) in 

the eye object of the study, under sterile conditions 

following the International Guidelines for intravitreal 

injections [16]. Dobesilate was administered as a 

12.5% solution of diethylammonium 2.5-

dihydroxybenzenesulfonate (etamsylate; Dicynone® 

Sanofi-Aventis. Paris. France). Antibiotic eye drops 

were then applied. Thereafter, the ocular fundus was 

examined to rule out any complications and to check 

the perfusion of the central artery at the optic disc. 

Patients returned to the outpatient clinic for routine 

postinjection follow-up. At day one and day three after 

injection, an ophthalmic examination, including slit lamp 

biomicroscopy and pressure measurement, was 

performed to rule out intraocular inflammation or 

elevated intraocular pressure (IOP). 

Study Assessments 

Clinical evaluation included a brief physical 

examination, an ophthalmic history assessment, 

measurement of best corrected visual acuity (BCVA) 

and intraocular pressure, dilated fundus examination 

and fundus photography. Spectral domain optical 

coherence tomography (SD-OCT) was used for retinal 

structural study. OCT based in low-coherence 

interferometry of light is the critical method for 

monitoring patients with AMD.  

Study Objectives 

The overall study objective was to evaluate the 

safety and effects of Dobesilate in improving function 

and anatomy of the retina. The primary outcome 

measure of the study was the change in BCVA. Other 

secondary outcome measures included the change in 

mean macular thickness and improvement of outer 

retinal layers as determined using SD-OCT.  

Statistic Analysis 

Visual acuity and SD-OCT data at baseline and 

after one month of treatment were compared by paired 

t’-test. Graphical representations of data are expressed 

as mean ± standard error of the mean (SEM). 

RESULTS 

Ocular and Systemic Safety of Study Drug 

No ocular or systemic effects related to treatment 

have been observed in any patient. 

Effect of Dobesilate on Visual Acuity 

BCVA at baseline was evaluated and compared to 

BCVA after one month of Dobesilate injection. Figure 

1A shows the mean increase in visual acuity from 

baseline to one month after treatment. These data 

demonstrate that Dobesilate significantly improved 

visual acuity (baseline 0.33±0.02 vs postreatment 

0.57±0.03; p< 0.0001, paired t’test).  
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Effect of Dobesilate on Macular Thickness and 
Outer Retinal Layers 

Macular structural retinal disturbances were 

evaluated using SD-OCT. At baseline SD-OCT outer 

retinal structural findings showed in all patients 

irregular foveal loss with disturbance and focal loss of 

retinal layers. Mean retinal thickness in the central 

subfield of the fovea and structural findings of the 

macula were evaluated using SD-OCT scans at 

baseline and 1 month thereafter. Mean central subfield 

retinal thickness decreased after treatment (baseline 

342.97±4.02μm vs postreatment 224.81±2.77μm; 

paired t-test, p<0.001), (Figure 1B). The presumed 

external limiting membrane, the presumed 

photoreceptor inner segment-outer segment junction 

and the presumed interdigitation between 

photoreceptor outer segments and RPE appeared 

normalized along the horizontal meridian in SD-OCT 

scans. Inflammatory microenvironment is responsible 

for tissue disturbances in wet AMD, mainly due to 

retinal edema and neovascularization. These 

disturbances led to increase macular thickness. 

Available data suggest that retinal structure 

improvement by intravitreal Dobesilate in AMD patients 

is related to its anti-inflammatory and anti-angiogenic 

activities. RPE detachment represents a serious 

complication in wet AMD and effective treatment of 

vascularized RPE detachment is still lacking. As an 

example of effectiveness of Dobesilate, we show a SD-

OCT scan of a patient with serous RPE detachment, 

secondary to wet AMD that improved after treatment 

with Dobesilate (Figure 2).  

 

Figure 2: Clinical course and spectral coherence tomography 
images of a patient with neovascular macular degeneration 
with serous retinal pigment epithelial detachment (asterisk) 
(A). At baseline, visual acuity was 0.30. The detachment is 
resolved one month after a single intravitreal injection of 
Dobesilate (B) and visual acuity measures 0.60. 

DISCUSSION 

Previously we have reported the efficacy of 

intravitreal Dobesilate in neovascular AMD patients 

with poor visual acuity (less than 0.20) [12]. In this 

current study, we have enrolled 64 eyes from 64 

patients with neovascular AMD with a visual acuity 

more than 0.20 (mean and SD: 0.33±0.02). This study 

 

Figure 1: Improvement of visual acuity (A) and macular thickening (B) after one month of a single injection of intravitreal 
Dobesilate; n: 64 eyes from 64 patients were enrolled for study treatment. *** p = 0.001, paired t’test. 
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shows that a single administration of intravitreal 

Dobesilate is associated with visual acuity and retinal 

anatomy improvements in patients with wet AMD. 

There were no related ocular and systemic adverse 

events in any patients treated with intravitreal 

Dobesilate. The effectiveness and safety data in the 

current study corroborated those obtained in previous 

studies with this same drug in other retinopathies [9-

13].  

Numerous molecular pathways affect different 

facets of angiogenesis, and may therefore be involved 

in promoting neovascularization in human patients with 

AMD [17]. VEGF-signalling is the best characterized of 

these, and the recent development of anti-VEGF 

therapy to treat patients with advanced AMD has been 

proposed and widely used [18]. Current antibody-based 

therapies target advanced forms of AMD by inhibiting 

the bioactivity of VEGF. However, anti-VEGF therapy 

also suppresses vital physiological functions mediated 

by VEGF like its vasodilatory effect or the stimulated 

expression of plasminogen activators, resulting in 

arterial thromboembolic events [19,20]. Ultrastructural 

analyses showed the reduction of choriocapillaries, 

endothelial cell fenestration and emerging thrombosis 

after anti-VEGF therapy [21-23]. Evidence for 

vasoconstriction of retinal vessels has been also 

reported, altogether raising concerns about retinal 

vascular events [24-26]. In addition, anti-VEGF therapy 

could produce cone photoreceptors destruction [27]. 

Furthermore, VEGF may be a survival factor for RPE 

cells under oxidative stress [28]. Thus, anti-VEGF 

drugs could potentially contribute to the development of 

RPE loss [29]. Although intravitreal anti-VEGF therapy 

target pathologic hyperpermeable vessels, there is a 

latent risk inherent with this therapy for normal 

photoreceptors and choriocapillaries. Furthermore, the 

repetitive injection of anti-VEGF agents carries 

substantial risks for the patient such as retinal 

detachment, endophthalmitis, cataract formation, 

ocular hypertension, submacular haemorrhage [30, 31] 

as well the possibility that intravitreal injected VEGF-

inhibitors may diffuse systemically and cause 

unexpected events [8]. All these findings suggest that 

therapeutic approaches to blocking VEGF signalling in 

retinal diseases might have unexpected side effects 

and that the development of alternative strategies is 

necessary.  

Because it has been reported that other growth 

factors potentially involved in neovascular AMD may 

include both acidic and basic isoforms of FGF (FGF1 

and FGF2 respectively) [32-34], FGF inhibitors seem 

may constitute an alternative approach. 

Chronic local inflammatory components are 

associated with the formation of drusen, the age-

related extracellular deposits that are often linked with 

AMD [35]. Inflammatory related molecules, amyloid-

beta oligomers deposition, complement activation, 

recruitment of macrophages and microglial activation 

are directly or indirectly suggested as key contributors 

to RPE atrophy, drusen biogenesis and the 

pathogenesis of AMD [36-45]. 

Drusen as the hallmark of AMD has been reported 

to contain nonfibrillar amyloid oligomers [46]. New 

evidence suggests that amyloid oligomers act as a 

potential activator of the complement cascade in the 

context of drusen formation [36]. The inflammatory 

properties of the oligomers, precursors of the formation 

of the amyloid fibrils, are widely accepted as a cause of 

AMD [47]. Today it is widely accepted that amyloid 

tangles are some sort inert waste that, except for some 

mechanical alteration of tissue homeostasis, do not 

show neither toxic nor inflammatory properties [48]. 

Consequently, improvement of wet AMD symptoms 

probably do not require removal of the amyloid plaques 

but merely to counteract the inflammatory features of 

the amyloid-precursor oligomers, by blunting the 

activity of one of the main responsible cytokines of the 

intraocular inflammation. Also, amyloid oligomers in 

drusen enhanced the release of VEGF and pigment 

epithelium-derived factor from RPE cells promoting 

angiogenesis [49], that could lead to accumulation of 

plasma and occasionally blood in the retina of AMD 

patients. Inhibition of microglia-mediated chemotactic 

activity may serve as a strategy to protect retinal cells 

in environment of chronic inflammation. Furthermore, it 

has been reported that retinal inflammation was 

associated with the presence of reactive microglia [50].  

FGF in spite of being an angiogenesis promoter [51] 

is involved also in inflammation [8, 52-57] and seems to 

play key roles in neurodegenerative diseases such as 

Alzheimer’s and Parkinson’s diseases as well in AMD, 

through activation of microglial cells [58]. Microglial 

cells are the resident macrophages of the central 

nervous system that synthesize FGF when they 

become activated. Since they also express FGF 

receptors, these growth factors should autocrinally 

contribute to sustain a chronic neuroinflammation [58-

60]. Although the implication of FGF in microglial cell 

migration from the inner retina to the outer retina, and 

its activation site in AMD has not been specifically 

studied, the general antimigratory [61] and anti-

inflammatory [62] activities of Dobesilate could explain 

its efficacy in wet AMD. 
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FGF as a proinflammatory molecule may participate 

in the retinal inflammatory process by upregulation of 

complement receptors [63, 64]. Furthermore, FGF 

receptor activation promotes macrophage recruitment 

at the site of inflammation via induction of CS3CL1 

chemokine [65], the same molecule that appears to be 

crucial in the drusen microglia and macrophage 

accumulation observed in AMD [66]. 

We have spent important efforts in the development 

of synthetic inhibitors of FGF. These studies led to the 

identification of a family of small-size chemical 

inhibitors. The most active of the group was a 

compound known in pharmacology as Dobesilate, the 

active principle of Doxium, a drug orally administered 

for more than 35 years for the treatment of diabetic 

retinopathy with a good safety profile, but dubious 

outcomes [67, 68]. Our results may seem in 

contradiction with those of Haritoglou et al., [68]. who 

did not find statistically significant clinical benefits for 

treating diabetic retinopathy with Dobesilate. 

Dobesilate is a quite unstable chemical, clearly not too 

appropriate for both oral administration and systemic 

transportation to its biological targets. So, as we 

discussed in detail in previous articles, the different 

administration procedures employed in the Haritoglou 

et al. study and in our treatments, respectively, could 

be the reason of the outcome differences [12]. A 

detailed discussion about the apparent paradox that 

constitutes that the administration of a FGF inhibitor 

does not cause considerable distortion in adult tissues 

of mesodermal and neuroectodermal origin, being FGF 

involved in their homeostasis, was also pointed in 

previous articles [12]. Clear positive results were 

obtained in other retinal inflammatory conditions [9-13] 

when Dobesilate, a compound rediscovered as inhibitor 

of the FGF/FGFR system in our laboratories [61] was 

administered by intraocular injection. The therapeutic 

effects observed in this study are consistent with the 

anti-inflammatory and anti-angiogenic activities of 

Dobesilate, which have been observed in other disease 

conditions. 

As a future perspective, the evaluation of intravitreal 

Dobesilate efficacy after longer observation periods 

should be mandatory. In addition, determination of 

retinal growth factor signalling in wet AMD and the 

influence of Dobesilate represent another important 

issue for future investigational approaches. 

In conclusion, we demonstrated that local inhibition 

of retinal overexpressed FGF with a single intravitreal 

administration of Dobesilate improved retinal function 

and anatomy in wet AMD patients. These results, 

supported by considerable evidence from other studies, 

suggest that intervention/suppressors of 

inflammation/angiogenesis related to FGF 

overexpression should be considered as a potential 

therapy in the treatment of degenerative retinopathies. 
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