
CZECH AND SLOVAK OPHTHALMOLOGY 5-6/2017 183

nected, one factor mostly does not suffice, a combination 
thereof is necessary. Upon CRVO the risk location is the 
crossing of the artery and the central retinal vein in the sha-
red casing of the adventitia across the lamina cribrosa scle-
rae (LCS) (24). In the case of BRVO the anatomical specifics 
of arteriovenous crossing and secondary sclerotic changes 
of the arterial wall clarify why precisely this localisation is 
critical for the through passage of the venous lumen (25). 
Primarily inflammatory process in the wall of the vein and 
hypercoagulable state is etiologically less common. Despite 
this, the pathogenesis of origin of macula edema secondary 
to retinal vein occlusion is unclear. The majority of authors 
accentuate high intracapillary pressure (12) in the genesis, 
which acts as an obstacle to capillary perfusion, leading to 
the onset of ischaemia. Ischaemia causes increased produ-
ction of vascular endothelial growth factor (VEGF) (16, 32), 
new formation of blood vessels and transudation of fluid 
from the abnormally permeable paramacular network. 
Ischaemia induces the formation and secretion of several 
inflammatory and angiogenic factors, interleukins (IL-1B, IL-
6), tumour of necrotising factor and prostaglandins (17, 28, 
30, 32). Experimental studies have demonstrated that the 

INTRODUCTION

After diabetic retinopathy, retinal vein occlusion is the se-
cond most common vascular disorder of the retina (27).

The prevalence of retinal vein occlusion (RVO) is stated in 
population studies within a range from 0.7% to 1.6% (2, 13), 
and increases with age (15). Worldwide 16.4 million adults 
suffer from this disorder, of whom 2.5 million with central 
retinal vein occlusion (CRVO) and 13.9 million with branch 
retinal vein occlusion (BRVO) (10, 23).

The main general risk factors for branch, central and he-
miretinal vein occlusion (HRVO) were identified in the study 
The Eye Disease Case – Control Study Group (21, 22). Among 
the most common are systemic hypertension, cardiovascu-
lar disease and diabetes mellitus (21, 22). The ocular risk 
factors for RVO include glaucoma, ocular hypertension and 
sclerotic changes in the blood vessels of the retina in the 
place of crossing of the artery and vein (7, 8, 33).

The majority of the theories of the pathophysiology of 
retinal vein occlusion are based on Virchow's triad (1856): 
venous stasis, dysfunction of the endothelium and throm-
bophilic state. The mechanisms of occlusion are intercon-
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by the insurance company, the patients were treated accor-
ding to the algorithm of dexamethasone – bevacizumab 1 
to 3 injections – dexamethasone. The second application of 
dexamethasone was at the earliest 6 months after applica-
tion of the first injection of dexamethasone.

Characteristics of cohort
The cohort included 50 patients, consisting of 35 women 

and 15 men aged from 54 to 81 years, in whom the average 
age was 72 years. There were 29 patients with BRVO (58%) 
and 21 with CRVO (42%). The duration of the pathology was 
within a range from 1 month to 12 months. Initial BCVA was 
within the range of 20/200 to 20/32 and macular edema lar-
ger than 250 µm. Fluorescence angiography was conducted 
on all patients with BRVO, none of the patients had ischae-
mic zones larger than 5 papillary diameters. Fluorescence 
angiography on patients with CRVO was more difficult to 
evaluate due to intraretinal haemorrhages, which covered 
the potential non-perfusion zones.

RESULTS

One month after the 1st application of dexamethasone 
we recorded a gain of an average of 8 letters. For the BRVO 
group this was 9 letters and for the CRVO group 7 letters 
on average. CRT was reduced from an average thickness 
of 512 µm to 318 µm, for the BRVO group from 376 µm 
to 288 µm, for the CRVO group from 648 µm to 550 µm. 
We subsequently applied 1 to 3 injections of bevacizumab 
on the basis of the ophthalmoscopic finding and the sco-
pe of non-perfusion zones on FA. Thirty patients received 
1 injection, 3 patients 2 injections and 14 patients 3 injec-
tions of bevacizumab in the 4th to 6th month at monthly 
intervals. During the second application of dexamethasone, 
on average in the 7th month, CRT reached an average of 
465 µm, in the group with BRVO 380 µm and in the group 
with CRVO 550 µm. One month after the 2nd application of 
dexamethasone we had an average gain of 10 letters, speci-
fically 11 letters in the BRVO group and 9 letters in the CRVO 
group. CRT was reduced to an average of 380 µm, for the 
BRVO group to 344 µm and for the CRVO group to 416 µm 
(Graphs 1, 2, 3, 4, 5, 6). At the beginning of treatment all pa-
tients were phakic, during the course of treatment 18 (36%) 
patients underwent cataract surgery. A temporary increase 
in intraocular pressure with local treatment was recorded in 
15 (30%) patients.

DISCUSSION

Ozurdex® (Allergan, Irvine, CA, USA) was approved by the 
FDA (Food and Drug Administration) in 2009. It is a corticos-
teroid, dexamethasone, with 3x higher effectiveness than 
triamcinolone acetate. Its disadvantage is the extremely ra-
pid half-life of decay – 5.5 hours in the vitreous body, and 
for this reason it is manufactured in the form of an intra-
vitreal implant, a biodegradable rod containing 0.7 mg of 
active substance, which has an extended time of effective-

increase of VEGF after the onset of occlusion is very rapid 
and transitional, with a return of VEGF concentration to the 
original values within the course of a few days, but that the 
growth of other of the above-stated inflammatory factors is 
extended to several weeks (20).

The prognosis depends on the length of duration of the 
pathology, on the form and extent of the circulatory disor-
der and reperfusion. The more significant the extent of the 
circulatory disorder, the more pronounced the macular ede-
ma and ischaemia, which corresponds to the decrease in 
central visual acuity. With regard to the form of the patho-
logy it is important to assess the extent of ischaemia on the 
basis of FA. The non-ischaemic form of retinal vein occlusion 
is a benign pathology with a medium-severe impairment of 
visual functions as a consequence of macular edema and a 
low risk of the occurrence of neovascularisation. The ischae-
mic form of retinal vein occlusion is a serious, sight-threa-
tening pathology, with a high probability of the formation 
of neovascularisations. A transition of the non-ischaemic to 
ischaemic form is stated in 5% to 33% of cases (4, 9, 19, 31). 
Extensive haemorrhages on the retina frequently render im-
possible a decision on the degree of capillary non-perfusion, 
some authors indicate this group as “unclassifiable” occlu-
sions. As many as 83% of these occlusions develop into the 
ischaemic form (4, 31).

The current therapeutic possibilities incorporate intravit-
really applied pharmaceuticals (ranibizumab, aflibercept, 
dexamethasone implant, triamcinolone – off label and be-
vacizumab – off label), surgical solution and laser. The effec-
tiveness of laser treatment was demonstrated by the Branch 
Vein Occlusion Study Group (BVOS” (1) by the method of 
reducing the expression of growth and angiogenic factors 
(1, 26). With regard to the possible transition of the non-is-
chaemic to ischaemic form and the risk of appearance of 
ischaemic zones on the periphery of the retina, which are 
not diagnosable using regular FA with a scope of 30 to 50° 
(5-15% of the surface of the retina), preventive laser coagu-
lation of the periphery of the retina is purposeful in the case 
of CRVO (11).

The aim of our retrospective analysis was to evaluate the 
functional and anatomical result in a cohort of patients tre-
ated with a combination of two different intravitreal phar-
maceuticals.

METHOD            

The retrospective analysis included 50 patients treated 
with a combination of a depot corticosteroid with bevacizu-
mab from January 2012 to September 2016. The initial crite-
ria for commencing treatment was diagnosis of RVO, BCVA 
20/200 to 20-32 and macular edema >250 µm.

Procedure
In the majority of patients the ocular and personal anam-

nesis was recorded, a complete ophthalmological exami-
nation was conducted, as well as an internal examination 
including haematological and haemocoagulation test and 
USG of the carotid arteries. After approval of the treatment 
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aim was to determine BCVA in the 12th month. They deter-
mined that upon combined therapy there is a higher gain of 
letters in comparison with monotherapy by Ozurdex® (9.8 
letters compared to 6.6 letters in the case of CRVO, 9.4 let-
ters as against 7.8 letters in the case of BRVO). Recurrent 
edema following the 1st application of Ozurdex® occurred 

ness. Over the course of time, the polymer matrix of the rod 
opens porously until disintegration, which enables the rele-
ase of the active substance for a period of up to 6 months, 
with the highest concentration during the 2nd month (5). 
The safety and effectiveness of dexamethasone was eva-
luated in the GENEVA study – The Global Evaluation of 
Implantable Dexamethasone in Retinal Vein Occlusion With 
Macular Edema (5). Ozurdex® improves visual functions 30 
days after the commencement of treatment, persisting for 
more than 90 days, it is well tolerated and has significantly 
less adverse effects in comparison with triamcinolone ace-
tate (6).

Bevacizumab (Avastin®, Genentech Inc.) is a 149 kDa re-
combinant humanised monoclonal anti-VEGF antibody, 
which binds all isoforms of VEGF-A. It is used off-label for 
the treatment of macular edema secondary to RVO, diabe-
tic macular edema and age-related macular degeneration. 
It prevents the increased release of VEGF-A and PEDF, and 
reduces the release of IL-1B (3). The effect of bevacizumab 
on macular edema secondary to RVO has been evaluated in 
several studies (14, 29).

In the Geneva study (6), upon observation and treatment 
of patients with Ozurdex® over the course of 12 months, 
there was a loss of 6 letters on average between the 2 appli-
cations of dexamethasone. In our cohort we were able to 
reduce this loss with the aid of anti-VEGF bevacizumab, 
through which we attained a loss of only 2 letters on ave-
rage between the two applications of Ozurdex®, and at the 
same time we attained a higher gain of letters after the 2nd 
application in comparison with the commencement of tre-
atment. A similar effect in combined therapy has also been 
achieved by other authors in their cohorts (14, 29).

Mayer et al. (14) compared a cohort of patients (64 eyes) 
with RVO treated only with Oxurdex® with a cohort of pa-
tients treated with the algorithm: 3 injections of bevacizu-
mab – Ozurdex® – Ozurdex® according to requirement. The 

Graph 1 Gain of letters upon combined treatment for RVO in com-
parison with the Geneva study
Note: Comparison of the Geneva study and combined treatment, 
the blue curve illustrates the Geneva study, the red curve combi-
ned treatment. The 1st application of dexamethasone was on day 
zero, 1 to 3 applications of bevacizumab were administered intra-
vitreally between the 3rd and 6th month from day zero. The se-
cond application of dexamethasone was administered on average 
within the 7th month

Graph 2 Gain of letters upon BRVO during combined treatment

Graph 3 Gain of letters upon CRVO during combined treatment

Graph 4 Change of CRT in combined treatment
Note: changes of retinal thickness during the course of combined 
treatment in our observed cohort. On day 0 CRT was on average 
512 µm, after the first month of intravitreal treatment there was a 
reduction to 318 µm. During the following six months average CRT 
increased to 465 µm. CRT was reduced to 380 µm 1 month after 
the 2nd application of dexamethasone. 
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GENEVA study. During the GENEVA study, the occurrence of 
cataract was recorded in 29.8% after the 2nd application of 
Ozurdex®, in our cohort 36% of patients underwent cata-
ract surgery during the course of treatment, which is con-
nected not only with the application of Ozurdex® but also 
with the average age of the cohort, i.e. 72 years, as well as 
with the presence of opacities of the lens at the beginning 
of treatment. Increased intraocular pressure was recorded 
in 25.5% of patients during the GENEVA study. On our co-
hort we recorded 30% of patients with increased intraocular 
pressure. In the studies published to date, various percen-
tages of increased intraocular pressure requiring treatment 
are recorded. The evaluation of this adverse effect requires 
larger cohorts and long-term observation. 

At present several studies are focusing on the effect of 
repeated applications of Ozurdex®. In the Remido 2 Study, 
with an average of 2.6 applications of Ozurdex® (max. 6 
applications), Pommier recorded a gain of > 15 letters in 
58.6% of patients, while resorption of macular edema was 
achieved in 51.1% of patients (18). The indication restriction 
in the Slovak Republic enables the application of a depot 
corticosteroid – Ozurdex® 2x within a 6 monthly interval.

CONCLUSION

Retinal vein occlusion is a serious, sight-threatening 
pathology. As a consequence of its multifactorial etiology 
and the complex pathogenesis, causal therapy is not know. 
Treatment must take into account not only the local and ge-
neral clinical finding, but also the adverse effects of intra-
vitreal pharmaceuticals and our possibilities from the per-
spective of paying for the medication. Treatment by means 
of intravitreally administered drugs has limits – the clinical 
finding and indication restrictions of individual pharmace-
uticals. In this cohort of patients we demonstrated that a 
group of patients exists for whom combined therapy is sui-
table from an anatomical and functional perspective. At the 
same time, we wish to point to the fact that a relatively lar-
ge section of patients require long-term treatment. Clinical 
practice shows that a 6 monthly interval and 2 applications 
of Ozurdex® (indication restriction and payment in the 
Slovak Republic) are often insufficient, and in the second 
year there remains a significant percentage of eyes with 
chronic macular edema, which would be suitable for conti-
nuation of therapy by corticosteroids.

in the group with monotherapy after 3.2 months, and upon 
combined treatment after 3.7 months. Increased intraocu-
lar pressure was determined in 40%, and progression of ca-
taract requiring surgery in 50% of eyes, which was probably 
connected with the 3 applications of Ozurdex®.

Singer et al. (14) evaluated a cohort of patients (34 eyes) 
with RVO (35% CRVO, 65% BRVO). The patients were treated 
with the algorithm bevacizumab – after 2 weeks Ozurdex® - 
after recurrence of edema Ozurdex®. In 97% of patients the 
maximum gain was 25 letters, in which as many as 64% of 
patients achieved a gain of 15 letters during the course of tre-
atment. The study demonstrated the effectiveness of combi-
ned therapy in comparison with monotherapy by Ozurdex®.

Adverse effects of Ozurdex® were evaluated in the 

Graph 5 Change of CRT in combined treatment for BRVO

Graph 6 Change of CRT in combined treatment for CRVO

Change of CRT in combined treatment for CRVO

Change of CRT in combined treatment for CRVO
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