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RANIBIZUMAB IN MACULAR 
EDEMA SECONDARY TO 
BRANCH RETINAL VEIN 
OCCLUSION – 24 MONTHS OF 
TREATMENT
SUMMARY

Purpose: To retrospectively evaluate the efficacy and safety of ranibizumab 
treatment for macular edema (ME) secondary to branch retina vein occlusion 
(BRVO) after 24 months. 

Materials and Methods: This study included 39 eyes of 39 patients with 
ME associated with BRVO treated at the Ophthalmology Department 
of Faculty Hospital in Hradec Kralove. The average age of included 
patiens was 69,3 years, the mean duration of symptoms before 
treament was 5,4 months, the mean baseline visual acuity (VA) was 
54,6 ETDRS (Early Treatment Diabetic Retinopathy Study) letters, 
the mean baseline central retinal thickness (CRT) was 544,9 µm. At 
64,1% patients a retinal laserphotocoagulation was performed before 
intravitreal ranibizumab. After one year, the study was discontinued by 
17 patiens, the remaining 22 patients were observed for 24 months. 
Initially, there were 3 doses of intravitreal ranibizumab administered 
in monthly intervals, further injections were applied according to PRN 
(pro re nata) regiment. Patients were examined at baseline and then at 
3, 6, 9, 12 and 24 months from initiation of the treatment. In this 
study, the effect of ranibizumab on functional and morphological 
parameters of the affected eye was monitored, the safety of this 
treatment was also evaluated. 

During the follow-up, a statistically significant improvement in VA was 
achieved in every visit in comparison to baseline parameters, the mean 
VA gain at the 3 month visit was 12,1 ETDRS letters (p < 0,001), at 
6 months 12,5 letters (p < 0,001), at 9 months 10,5 letters (p < 0,001), 
at 12 months 12,5 (p < 0,001), at 24 months 8,6 letters (p < 0,05). 
There was a statistically significant decrease in CRT as well in the 3, 
6, 9, 12 and 24 months visits, namely 249,0 µm (p < 0,001), 185,2 µm (p 
< 0,001), 187,0 µm (p < 0,001), 214,8 µm (p < 0,001) and 205,2 µm (p 
< 0,001). The average number of doses administered to a patient was 
4,9 within 12 months and 7,1 within 24 months. The treatment had 
greater effect in younger patients with shorter duration of 
symptoms and baseline VA of less than 55 ETDRS letters (6/24 or 
worse. Nor serious, neighter long-term adverse events occured, only 
occasional intraocular pressure elevation after intravitreal application 
was found. 

Conclusion: Our results from common clinical practice are consistent with 
the results of large clinial trials, we confirmed particularly good treatment 
efficacy in younger patients with shorter duration of macular edema and 
poorer baseline visual acuity. The safety of ranibizumab treatment was 
confirmed. 

Key words: branch retinal vein occlusion, BRVO, ranibizumab, anti-VEGF

Čes. a slov. Oftal., 75, 2019, No.4, p. 190–198

proLékaře.cz | 18.12.2025



CZECH AND SLOVAK OPHTHALMOLOGY 4/2019 191

INTRODUCTION

Retinal vein occlusions (RVO) are vascular pathologies 
of the retina, causing severe loss of visual acuity (VA) 
due to macular edema (ME) (9, 10, 36). The incidence 
of RVO is stated at 180 000 per year in the United States 
of America (7). According to the size of the zone of ca-
pillary non-perfusion, RVO is divided into ischemic and 
non-ischemic forms, and according to the localisation of 
obstruction into central retinal vein occlusion (CRVO), 
branch (BRVO) and hemiretinal (7, 36).

There are various therapeutic modalities in the treatment 
of RVO focused on the individual pathogenic mechanisms of 
origin of thrombosis, on accelerating the resolution of the 
thrombus, on reducing the degree of ME or on the preventi-
on of neovascularisation. Of the individual modalities we can 
list the following: sheathotomy with vitrectomy in the area 
of arteriovenous crossing, anti-aggregation therapy with fi-
brinolysis, isovolemic hemodilution, application of steroids 
intravitreally or periocularly, and laser treatment – GRID ma-
cular laser photocoagulation (LPC), LPC of the peripheral regi-
ons of the retina or arteriolar constriction (14, 26, 27). Since 
the publication of the results of the BVOSG (Branch Vein Oc-
clusion Study Group), GRID LPC has become the standard in 
the treatment of BRVO. After laser treatment, improvement 
of visual functions takes place very slowly (7). The pharma-
ceutical of choice in the solution of ME secondary to BRVO 
is now VEGF (vascular endothelial growth factor) inhibitors, 
which target the molecular basis of its origin (8, 26, 27). The 
higher effectiveness of anti-VEGF treatment in comparison 
with laser treatment of the retina has been demonstrated in 
numerous clinical trials (24). This data is confirmed also by the 
recently published randomised trial BRIGHTER, focusing on 
the long-term effectiveness of treatment and the safety pro-
file of ranibizumab within a broad population of patients with 
BRVO, including patients with retinal ischemia (32, 35). The 
influence of occlusion leads to an overproduction of VEGF (1, 
5, 21) and interleukin 6 (IL6) (22), which support a leakage 
of fluid from the capillaries into the tissue by breaching the 
blood-retinal barrier, and due to higher vascular permeability 
upon damage to the intercellular junctions of the endothelial 
cells (31). ME is closely linked with retinal hypoxia, and abo-
ve all with various degrees of hypoxia in the macula (27). If 
pronounced hypoxia persists in the macular region, this leads 
to irreversible structural changes and permanent worsening 
of VA (27). The anti-VEGF preparations currently used in the 
treatment of ME secondary to RVO include ranibizumab (Lu-
centis) and aflibercept (Eylea). Ranibizumab, which we shall 
focus on in this study, is a Fab (antigen-binding fragment) of 
a humanised antibody acting against VEGF, with the capaci-
ty to neutralise all isoforms of VEGF-A and their biologically 
active degradation products (4, 28). Its application is contra-
indicated in patients with suspected or active periocular or 
intraocular inflammation, and in the case of hypersensitivi-
ty to the pharmaceutical substance (38). The effectiveness, 
safety and long-term results of application of ranibizumab 
have been confirmed by randomised trials, of which I prima-
rily name the consecutively linked trials BRAVO (33), HORI-

ZON (13) and RETAIN (8). The BRAVO (33) trial demonstra-
ted that intraocular injections of ranibizumab every month 
for a period of 6 months lead to a marked reduction of ME 
and an improvement of VA. These benefits were sustained 
throughout the period of the following 6 months, in which 
patients were observed on a monthly basis and injections 
were applied only in the case of recurrence or persistence of 
ME (2, 3, 6, 7). The HORIZON trial demonstrated that many 
patients continued to require injections of ranibizumab 2 
years after the commencement of treatment, and that less 
frequent observation during the course of the second year 
led to a worsening of edema and a reduction of VA (13). In 
the RETAIN trial a further, subsequent observation of the pa-
tients who had completed the HORIZON trial was conducted. 
With an average observation period of 50.2 months, 50% of 
patients with BRVO recorded regression of edema, defined 
as the absence of intraretinal fluid without the need for an 
injection of ranibizumab over a period of at least 6 months. 
These patients had an excellent visual result, with final VA of 
6/12 or better in approximately 80% of cases. The other 50% 
of patients required an average of 3 injections of ranibizumab 
over the course of the last year of observation, but 80% of 
them had a resulting VA of 6/12 or better. In one half of the 
patients with BRVO, good resulting VA was achieved without 
the necessity of reapplication, but in the other half of the pa-
tients the final result remains uncertain, the majority of pati-
ents retains good visual potential, requiring only infrequent 
reapplications for the solution of recurrent ME (8).  

It is generally known that the prognosis of BRVO is 
relatively good even without any therapeutic interventi-
on, in which 50-60% of eyes spontaneously attain VA of 
6/12 or better (11, 12, 19, 20). The prognostically unfa-
vourable factors of BRVO include: baseline VA of 6/24 
or worse and advanced age (age over 60-70 years accor-
ding to individual authors (16, 25, 27).

METHOD 

The cohort includes patients who were treated at the 
Department of Ophthalmology at the University Hospital 
in Hradec Králové for ME secondary to BRVO, by means 
of intravitreally applied ranibizumab over the period from 
October 2014 to the beginning of 2017. The total number of 
patients meeting the above-stated parameters was 82, out 
of whom we were unable to include 43 patients in the stu-
dy for the following reasons: 9 patients underwent another 
therapeutic modality before or during treatment with rani-
bizumab, specifically 6 patients received intravitreal applica-
tion of dexamethasone (Ozurdex), 1 intravitreal application 
of aflibercept (Eylea), 1 intravitreal bevacizumab (Avastin) 
and for 1 patient pars plana vitrectomy was indicated due to 
cystoid ME; 26 patients did not complete at least one year of 
the observation period. After the initial three injections the 
patients were observed further by a local ophthalmologist 
(1 patient upon her own wishes, in the case of the remai-
ning 25 patients no further intravitreal anti-VEGF treatment 
was indicated – in 1 patient due to the risks outweighing the 
benefits of treatment, in 3 patients due to no improvement 
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or even worsening of VA after the three initial injections, in 
21 patients we achieved a complete absorption of ME with 
CRT of 250 µm and less after the initial injections), 8 pati-
ents did not report for further treatment without stating the 
reason, and as a result were not observed for a sufficiently 
long period.

Our study thus included 39 eyes of 39 patients, of whom 
women represented 64.1% and men 35.9%. The average 
age of the patients was 69.3 years ± 10.4 (within the range 
of 42 to 88 years). The average length of duration of the 
complaints before the commencement of treatment was 
5.4 months, average baseline VA was 54.6 ± 11.2 letters of 
ETDRS (Early Treatment Diabetic Retinopathy Study) chart, 
average baseline central retinal thickness (CRT) was 544.9 
± 155.8 µm. Before the commencement of treatment with 
ranibizumab, 25 patients (64.1%) had undergone laser tre-
atment of the macula. The demographic data of the pati-
ents is presented in Table 1, the characteristics of the cohort 
according to baseline VA by Graph 1. One-year observation 
was completed by 17 patients, the remaining 22 patients 
were observed over a period of 24 months.

This concerns a retrospective study. The condition for 
inclusion for treatment was the fulfilment of all indication 
limitations for payment of treatment set by the State Insti-
tute for Drug Control, which are as follows: changes in the 
macula are not of an irreversible character, and at the same 
time are refractory to laser treatment or it is not possible 
to perform laser treatment (extensive retinal haemorrhage, 
macrocystic changes in the macula). The period of duration 
of ME must not exceed 12 months, the patients must be 
compensated regarding internal aspects; exclusion criteria 
are myocardial infarction or stroke within an interval of less 
than three months previously. VA of the patient must be 
within the range of 6/12-6/120, CRT 250 µm or more (37).

At each examination, VA was determined with the aid of 
an ETDRS chart, the patients’ intraocular pressure was mea-
sured, the anterior and posterior segment of the eye were 
examined on a slit lamp. CRT was determined with the aid 
of OCT examination (optical coherence tomography, Cirrus 
Zeiss HD-4000). First of all 3 impregnating intravitreal doses 
of ranibizumab were applied to all patients, with a time in-
terval of one month, and further injections were applied ac-
cording to a PRN (pro re nata) treatment regimen, in which 

treatment was continued in the case of change of VA and/or 
signs of ME on OCT. Intravitreal application took place under 
aseptic conditions, following irrigation of the conjunctival 
sac with 5% Betadine solution. The patients were observed 
before the commencement of treatment and subsequently 
at intervals of 3, 6, 9, 12 and 24 months from the commen-
cement of therapy, follow-up examinations were performed 
at regular 3-monthly intervals. 

In the study we evaluated the influence of treatment with 
ranibizumab on the functional and morphological parame-
ters of the afflicted eye. We also observed the safety profile 
of the preparation.

The quantitative data is expressed by average and range. 
Changes of VA and CRT were evaluated with the aid of a 
paired Student t-test. Statistical significance was defined as 
p < 0.05.  

	
RESULTS

Average baseline VA was 54.6 ± 11.2 of ETDRS chart, at a 
follow-up examination 3 months after the commencement of 
treatment we recorded an average gain of 12.1 letters (p < 
0.001) in comparison with the baseline values, after 6 months 
the gain was 12.5 letters (p < 0.001), after 9 months an impro-
vement by 10.5 letters (p < 0.001), after 12 months by 12.5 (p 
< 0.001) and after 24 months by 8.6 letters (p < 0.05).

Improvement of VA to a resulting value of 6/12 or better 
within a period of 1 year was achieved in 46.2% of eyes (n = 
39), and within a period of 2 years in 45.5% (n = 22). VA of 
6/60 or worse did not occur in any patient within a period 
of one year, and in one patient within a period of two years.

Average baseline CRT on OCT was 544.9 ± 155.8 µm, in 
comparison with the baseline data we recorded an average 
reduction by 249.0 µm (p < 0.001) after 3 months, after 6 
months the reduction was by 185.2 µm (p < 0.001), after 9 
months 187.0 µm (p < 0.001), after 12 months 214.8 µm (p 
< 0.001) and after 24 months 205.2 µm (p < 0.001).

Values of CRT of < 250 µm were attained within a period 
of 1 year by 20.5% of patients (n = 39) and in a period of 2 
years by 18.2% (n = 22).

During the observation we achieved a statistically signi-
ficant improvement of VA and CRT in comparison with the 
baseline data at all follow-up examinations, in comparison 

Table 1. Demographic data of patients

Demographic data of patients All patients (n = 39)

Sex, women, n (%) 25 (64.1%)

Average age (years) ± SD (range min-max) 69.3 ± 10 (42-88)

Average baseline visual acuity, number of letters of ETDRS chart ± SD 54.6 ± 11.2

Average baseline central retinal thickness, µm ± SD 544.9 ± 155.8

Average length of duration of macular edema ± SD 5.4 months ± 6.5

Patients with previous laser treatment of macula (n, %) 24, 64.1%
SD (standard deviation), ETDRS (Early Treatment Diabetic Retinopathy Study)
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with previous examinations a statistically significant impro-
vement of VA was recorded only at the examination after 3 
months (p < 0.001), other changes of VA in comparison with 
the previous follow-ups were not statistically significant. A 
statistically significant reduction of CRT in comparison with 
the previous examination was achieved at the visit after 3 
months (p < 0.001) and 6 months (p < 0.05). The develop-
ment of average VA is illustrated in Graph 2, the develop-
ment of average CRT in Graph 3.

In 28% of patients there was a stabilisation of the finding 
(complete absorption of ME without the necessity of rea-
pplication of anti-VEGF) after the 3 initial doses of ranibizu-
mab, in which we have data available about these patients 
also from the second year in 36% of cases. All of these pa-
tients were cured (i.e. no reapplication was necessary du-
ring the following year of observation), in 64% of patients 
we have no data from the second year and it is not possible 
to state whether this concerned temporary or permanent 
absorption of ME.

The average number of doses of ranibizumab was 4.9 
over the course of 12 months, over the full two-year obser-
vation period 7.1.

The median age of the patients included in our study 
was 69 years. In patients aged 69 years and younger we re-
corded an average gain of 14.7 letters of ETDRS chart (p < 
0.001) 12 months after the commencement of treatment, 
and an average reduction of CRT by 235 µm (p < 0.001), af-
ter 24 months the total average gain of letters was 10.1 (p 
< 0.05) and the average reduction of CRT by 188 µm (p < 
0.05). VA of 6/12 or better was attained by 70% of patients 
within a period of 1 year, and by 50% of patients within a 
period of 2 years. 

In the group of patients aged 70 years and over, the aver-
age gain 12 months after the commencement of treatment 
was 9.93 letters of ETDRS chart (p < 0.001), and the average 
reduction of CRT was by 194 µm (p < 0.001), after 24 months 
the total average gain of letters was 7.08 (p = 0.08) and the 
average reduction of CRT by 218 µm (p < 0.001). VA of 6/12 
or better was achieved in 21% of patients within a period 

of 1 year, and in 42% of patients within a period of 2 years.
The group of patients was divided into two halves accor-

ding to the length of duration of ME, in the first half the 
duration of complaints was 4 months or less, in the second 
half longer than 4 months. In both groups we achieved iden-
tical average changes of CRT after 12 months of therapy – a 
reduction of 216 µm, and after 24 months the average re-
duction in the group with the shorter duration of complaints 
was 205 µm, in the group with complaints persisting longer 
than 4 months 194 µm. Patients with the shorter durati-
on attained CRT of 250 µm or less in 24% of cases (n = 21) 
within a period of 1 year, and within a period of 2 years in 
14% (n = 14). Patients with a duration of complaints of more 
than 4 months before the commencement of treatment had 
CRT of 250 µm or less in 11% of cases (n = 18) within a pe-
riod of 1 year, and within a period of 2 years in 25% (n = 8). 
The resulting average gain of VA in patients from the first 
group was 17.1 letters of ETDRS chart after 12 months and 
15.6 letters after 24 months. In the group with the longer 
duration of ME, the average gain after 12 months was 6.77 
letters of ETDRS chart, after 24 months there was an aver-
age loss of 5.4 letters in comparison with the baseline data. 
Upon a mutual comparison of data within a period of one 
year this concerns a statistically significant difference in the 
case of both VA and CRT (p = 0.01); within a period of 2 years 
this was not statistically significant in either case.

Patients with baseline VA of 55 letters of ETDRS chart 
(6/24) or better attained an average gain of 7.42 letters (p 
< 0.05) after one year of treatment with ranibizumab, after 
2 years the average gain was by 1.33 letters (p = 0.39) in 
comparison with baseline VA. Patients in whom baseline VA 
was 54 letters of ETDRS chart or worse attained an average 
gain of 17 letters of ETDRS chart (p < 0.001) after one year of 
treatment, after 2 years the average gain of VA was by 13.6 
letters (p < 0.05).

Patients who had not undergone LPC of the centre of 
the retina before the commencement of anti-VEGF the-
rapy had an average baseline VA of 47.4 ± 10.0 letters of 
ETDRS chart, at the follow-up examination 3 months after 

Graph 1. Characteristics of cohort according to baseline visual acuity (number of patients)
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the commencement of treatment we recorded an average 
gain of 16.6 letters in comparison with the baseline values, 
after 6 months the gain was 17.3 letters, after 9 months the 
improvement was by 15.2 letters, after 12 months 18.1 and 
after 24 months 14.1 letters (p = 0.004). VA of 6/12 or better 
was achieved in 36% of patients within a period of 1 year, 
and within a period of 2 years in 40% of patients. Average 
baseline CRT on OCT was 612.6 ± 167.5 µm, at the follow-up 
examination after 3 months we recorded an average redu-
ction by 321.1 µm in comparison with the baseline data, af-
ter 6 months the reduction was by 294.7 µm, after 9 months 
287.1 µm, after 12 months 294.7 µm and after 24 months 
296.6 µm (p < 0.001). CRT of 250 µm or less was achieved 
within a period of 1 year in 29% of patients, within a period 
of 2 years in 20% of patients. The average number of do-

ses of ranibizumab was 5.2 within 12 months, 7.5 within 24 
months.

Patients who had undergone LPC of the retina before in-
travitreal application of ranibizumab had an average baseli-
ne VA of 57.9 ± 10.1 letters of ETDRS chart, at the follow-up 
examination 3 months after the commencement of tre-
atment we recorded an average gain of 9.6 letters in compa-
rison with the baseline values, after 6 months 10.0 letters, 
after 9 months 8.0 letters, after 12 months 9.4 and after 24 
months 4.0 letters (p = 0.18). VA of 6/12 or better was achie-
ved within a period of 1 year in 52% of patients, within a 
period of 2 years in 50% of patients. Average baseline CRT 
on OCT was 507.0 ± 134.8 µm, at the follow-up examination 
after 3 months we recorded an average reduction by 208.8 
µm in comparison with the baseline values, after 6 months 

Graph 3. Development of average central retinal thickness in comparison with average 
baseline value

Graph 2. Development of best corrected visual acuity over observation period
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the reduction was 120.8 µm, after 9 months 128.2 µm, after 
12 months 168.7 µm and after 24 months 130.6 µm (p < 
0.05). CRT of 250 µm or less was achieved within a period of 
1 year in 16% of patients, within a period of 2 years in 17% 
of patients. The average number of doses of ranibizumab 
was 4.8 within 12 months, 7.25 within 24 months.

During the observation period, besides complications in 
connection with intravitreal application of ranibizumab we 
recorded only transitory elevation of intraocular pressure, 
which was resolved conservatively by means of application 
of topical anti-glaucomatous agents or peroral acetozala-
mide. Elevation of intraocular pressure above 23 mmHg oc-
curred in 13 patients, of whom 6 patients experienced ele-
vation above 25 mmHg. The maximum measured value of 
intraocular tension after application was 27 mmHg. No sub-

sequent complications were observed in connection with 
intravitreal application of ranibizumab, for example severe 
intraocular inflammation, hemophthalmos or development 
of glaucoma.

In our study we find a high percentage of “uncured pati-
ents”, i.e. those who require further reapplication of anti-
-VEGF preparations – within a period of 1 year 32 (82%) of 
patients (n = 39) and at the follow-up examination after 2 
years 19 (86.4%) (n = 22).    

DISCUSSION

In our retrospective study, the efficacy and safety of tre-
atment with intravitreally applied ranibizumab was evalua-
ted in patients with ME secondary to BRVO. The patients 

Fig. 1. Retina of right eye in patient with occlusion of superior temporal branch of central 
retinal vein – image obtained upon indication of intravitreal treatment with ranibizumab, on 
the retina there is a finding of spattered haemorrhages and cotton wool spots in the central 
region and in the upper temporal quadrant of the retina, best corrected visual acuity in the 
right eye at the time of indication is 6/30

Fig. 2. Image of optical coherence tomography in the 
same patient obtained upon indication for intravitreal 
treatment with ranibizumab, central retinal thickness 759 
µm, macrocystic edema in the region of the upper 2/3 of 
the central landscape

Fig. 3. Image of optical coherence tomography in the 
same patient obtained after 3 intravitreal injections of 
ranibizumab, central retinal thickness 292 µm, residual 
edema in the upper part of the central landscape, best 
corrected visual acuity 6/7.5. Further injections were 
not indicated, the residual edema was spontaneously 
absorbed without the necessity of further reapplication, 
throughout the period of the following year the patient 
maintained visual acuity of 6/6
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were observed over a period of up to 24 months. During 
the observation a statistically significant increase of VA and 
reduction of ME was achieved in the patients in our cohort 
after 1 and 2 years of treatment.

In his study, Suner states that an increase of VA by 15 or 
more letters of ETDRS chart is clinically significant, with re-
gard to the fact that this difference represents a doubling of 
the visual angle, and at the same time this change is conside-
red clinically significant also by the questionnaire compiled 
by the National Eye Institute – Visual Functioning Question-
naire (29). In the BRAVO trial the average gain of letters after 
12 months of anti-VEGF therapy was 18.3 letters. A gain of 
fifteen or more letters of ETDRS chart was obtained after 
12 months of treatment in 56% of patients treated with 0.3 
mg of ranibizumab, and in 60.3% treated with 0.5 mg of ra-
nibizumab (33). A study conducted by Czech authors from 
the Department of Ophthalmology at Královské Vinohrady 
University Hospital on a cohort of 54 patients treated with 
0.5 mg of ranibizumab according to a therapeutic schema 
of 3 initial doses followed by a PRN therapeutic regimen de-
monstrates an average increase of VA by 16.5 letters after 
one year of treatment. A gain of fifteen or more letters of 
ETDRS chart was achieved in 63% of eyes (18). In our study 
we attained an improvement of VA by 12.5 letters of ETDRS 
chart after 12 months, therefore we achieved clinically sig-
nificant improvement of VA, a gain of 15 or more letters of 
ETDRS chart, in 43% of eyes after 1 year of treatment, and in 
23% at the follow-up after two years.

Our results are somewhat worse than in the above-stated 
publications, although the available data with average ba-
seline VA and the length of duration of the complaints are 
comparable. The difference in the number of applied doses 
is substantial in comparison with the BRAVO trial, in which 
an average of 3.8 injections were applied during the course 
of 6 months, while in the case of the team of authors from 
the Královské Vinohrady University Hospital the number of 
applied doses is almost identical as in our study – 4.8 over 
the course of 12 months. The results may be influenced by 
a further range of factors, for example the proportion of 
eyes with relatively good baseline VA, which therefore have 
less room for improvement. Further factors are the average 
age of the patients and the percentage of patients with a 
prognostically unfavourable occlusion, with regard to the 
fact that these factors are significant predictors of the resul-
ts of therapy (16, 25, 26, 27).

In patients with a shorter duration of complaints before 
the commencement of therapy, we attained statistically sig-
nificantly better anatomical and functional results within a 
period of 1 year of observation. The reason for the worse 
resulting parameters in the group with the longer durati-
on of complaints is most probably the onset of irreversible 
changes in the region of the macula due to the influence of 
prolonged hypoxia (8, 25).

An interesting feature mentioned by Puche et al. is that al-
though baseline VA indirectly proportionally correlated with 
baseline CRT, the resulting values of VA and CRT do not co-
rrelate, but a relationship is observed in the attained change 
of these parameters. A correlation is further observed 

between baseline and resulting VA and between baseline 
and resulting CRT (23). The fact that higher baseline CRT 
predicted a greater change of CRT at the end of observation 
is noted also in the study by Kim et al. (17). This trend is also 
confirmed by our study. This phenomenon is not surprising, 
with regard to the fact that a patient with higher baseline 
CRT has greater room for improvement. Kim also points to 
the fact that patients of a younger age have a higher pro-
bability of achieving CRT of less than 250 µm – he does not 
specify an exact age (17). In our cohort, in the younger pati-
ents (aged up to 69 years) there was a larger and statistically 
significant gain of letters and a more pronounced reduction 
of CRT after 12 months of treatment than in the group of 
older patients (70 years and over). This was also demonstra-
ted in the study by the authors Řehák et al. (25).

A publication by Korean authors states that in patients 
with ME secondary to BRVO treated by various modali-
ties – various intravitreally applied anti-VEGF preparations, 
triamcinolone or laser, or a combination thereof, there was 
a more pronounced improvement of VA in patients of a 
younger age, with worse baseline VA and a shorter duration 
of ME (17). This data corresponds with the results of the 
SCORE (Standard Care versus Corticosteroid for Retinal Vein 
Occlusion) study (15), whereas by contrast the BVOSG study 
does not state any correlation of resulting VA with age (30, 
34). Puche mentions that neither the age of patients, nor 
the type of occlusion (ischemic, non-ischemic), nor the len-
gth of duration of symptoms had any influence on changes 
of anatomical relations or visual functions (23). On the ba-
sis of our results, it would be possible to consider a shorter 
duration of complaints, lower age and worse baseline VA to 
be predictive factors of the effectiveness of treatment on 
the resulting functional parameters. This is also confirmed 
by previously published studies (16, 25, 26).

The RETAIN study (8) states that due to recurrent or per-
sistent ME, approximately 50% of patients require repeated 
intravitreal doses of ranimizubab. In our study this percent-
age is up to twice as high, although this may be distorted by 
the fact that “cured patients” (patients who did not require 
a further application of anti-VEGF) were sent for observati-
on to local ophthalmologists, and as a result did not attend 
further follow-ups at our clinic and were therefore not in-
cluded in this study. A role here is also played by the fact 
that, primarily for reasons of capacity, there is generally a 
relatively long period between the worsening of the pati-
ent’s complaints and the further reapplication of the phar-
maceutical.

CONCLUSION

In our retrospective study, we evaluated the efficacy 
and safety of treatment of ME secondary to BRVO by 
means of intravitreal application of ranibizumab up to a 
period of 2 years. Our experience with the treatment co-
rrespond with the results of large clinical trials, although 
we were limited by the smaller scope of the cohort of 
patients. A further factor complicating the data gathe-
ring was the fact that the intervals between the follow-
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-up examinations on patients cannot be ensured entirely 
regularly during normal operation, and frequently the 
interval between applications must be extended for ca-
pacity reasons. On the basis of our results, we confirm 
the findings from previously published studies that the 
effect of treatment of ME secondary to BRVO by anti-

-VEGF preparations is more pronounced in patients aged 
69 and under, with a shorter duration of complaints and 
worse baseline VA. We also demonstrated the safety of 
treatment with ranibizumab. The precise parameters of 
predictive factors of the success of treatment and lon-
g-term effectiveness remain the subject of investigation. 
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