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Abstract
Objectives: This study aims to compare the efficacy of intravitreal injection of aflibercept (IVA), ranibizumab (IVR) and dexamethasone implant (DEX IMP) for the treatment of macular edema (ME) secondary to branch retinal vein occlusion (BRVO).
Methods: In this retrospective and comparative study, 57 eyes of 57 patients with ME after BRVO were studied. Patients
were diveded into three groups according to treatment regimen as follows: 2 mg IVA (group 1, n=18), 0,5 mg IVR (group
2, n=20) and 0,7 mg Dex imp (group 3, n=19). Group 1 and group 2 were treated with three monthly anti-VEGF treatment
followed by pro re nata (PRN) regimen, and group 3 was treated with 0,7 mg dexamethasone dose followed by another
injection based on patients' data. Best-corrected visual acuity (BCVA), central macular thickness (CMT), intraocular pressure (IOP) measurements were noted at baseline, 1, 2, 3 and 6 months.
Results: All groups were similar concerning age, gender, duration of symptoms, initial CMT and BCVA (p>0.05). Mean
number of injections were 3,85±0.74 in group 1, 3,85±0,87 in group 2 and 1,75±0,44 in group 3. All the groups decreased
CMT and increased BCVA for six months. There was not a statistically significant difference between groups. Concerning
side effects, one person in group 1 and 2, four people in group 3 increased IOP, but all of them controlled IOP with antiglaucomatous drugs. One patient in group 1, two in group 2, four in group three patients had cataract progression.
Conclusion: All three drugs have similar results in patients with ME secondary to BRVO at a six-month follow-up. Compared to anti-VEGF drugs, dex imp has side effects as increased IOP and cataract progression, but it has higher BCVA at
all months in the treatment of ME after BRVO.
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Introduction
Retinal vein occlusion (RVO) is the second most frequent
retinal vascular disorder after diabetic retinopathy. RVO
is divided into central retinal vein occlusion (CRVO) and
branch retinal vein occlusion (BRVO). Vascular compression
during arteriovenous passages, degenerative changes in venous walls and hypercoagulability are the underlying patho-

physiology of BRVO. These factors increase the amount of
vascular endothelial growth factor, which may increase vascular permeability and cause macular edema (1, 2). Macular
edema is the main cause of vision loss (3–8). There are some
treatment modalities for macular edema, such as intravitreal
dexamethasone implants, laser treatment, and intravitreal
injections of anti-vascular endothelial growth factor (antiVEGF) agents (9–11).
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Corticosteroids are being used as a treatment option for
ME. In recent years, intravitreal dexamethasone implantation
(dex imp) was approved in patients with ME secondary to
BRVO (12). Other treatment options are anti-VEGF drugs:
ranibizumab and aflibercept. Ranibizumab, which is an antiVEGF agent, was approved for the treatment of ME due to
BRVO and CRVO in the United States, based on the BRAVO
study (13, 14). After ranibizumab, another anti-VEGF aflibercept was approved for the treatment of ME after BRVO
based on the VIBRANT study (15). These treatment options
have therapeutic and side effects. Despite these effects,
there are not many studies about the comparison of these
three drugs. Thus, we aimed to compare the efficacy and
safety of intravitreal injection of aflibercept, ranibizumab and
dexamethasone implant in the treatment of ME secondary
to BRVO in this study.

Methods
In this study, 57 eyes of 57 patients were studied with treatment-naive ME after BRVO. Patients with CMT>300 in OCT
were treated. Patients were divided into three different
groups according to the treatment regimen. Group 1 (n=18)
was treated with 2 mg IVA followed by PRN dosing. Group
2 (n=20) was treated with 0.5 mg IVR treatment followed
by PRN dosing. Group 3 (n=19) was treated with Dex imp,
followed by another implant based on patients’ clinical data.
Patients >18 years old, with ME due to BRVO without ischemia or grid laser were included in this study. Patients
with a history of cerebral infarction, vitrectomy, uveitis, glaucoma, or other vitreoretinal diseases were excluded from
this study. All the patients had six months of followed-up
time. None of the patients had ischemia on angiography or
grid laser photocoagulation.
All intravitreal injections were performed under aseptic
conditions in the operating room. Following the injection, a
topical antibiotic drop was administered. No complication

was seen during the injection.
All the patients had standard ophthalmic examinations at
baseline, third and sixth month. The examinations included
slit-lamp microscopy, BCVA, tonometry, SD-OCT and indirect ophthalmoscopy. The BCVA was measured with a Snellen
chart, and the decimal visual acuity was converted to the logarithm of the minimal angle of resolution (logMAR) units for
the statistical analyses. The OCT acquisition was performed
on the SD-OCT (Cirrus HD-OCT; Carl Zeiss Meditec).
This retrospective study was conducted in accordance
with the Declaration of Helsinki. All necessary authorizations were obtained from the Institutional Review Board of
Okmeydanı Research&Traning Hospital, İstanbul, Turkey, on
24/07/2018 with the number of 948.
Statistical analyses were performed using the SPSS software version 21. Descriptive analyses were presented using
means and standard deviations for normally distributed variables. When investigating the changes in BCVA and CMT
by time, repeated measures of analysis of variance test
(ANOVA) were used. A p<0.05 value was accepted statistically significant.

Results
In this retrospective cohort study, 57 eyes of patients with
ME secondary to BRVO were examined. All of the patients
have a least six months follow–up time. We divided patients
into three different groups according to their treatment regimen. Group 1; had 18 eyes, which were treated with three
monthly IVA followed by the PRN regimen. Group 2; also
had 20 eyes, which were treated with three monthly IVR
followed by PRN regimen. Group 3; had 19 eyes, which were
treated dex imp and it was followed by another implantation
if needed in six months. All the groups were similar concerning gender, age, duration of symptoms, initial CMT and
BCVA (p>0.05). The baseline characteristics of the patients
were shown in Table 1.

Table 1. The baseline characteristics of the patients
		
		
Age (years)
Gender (female/male)
Duration of the symptoms (days)

Group 1

Group 2

Group 3

(n=18)

(n=20)

(n=19)

p

61.39±9.36

61.25±10.30

56.16±10.26

0.109

7/11

8/12

9/10

0.397

27.2±10.3

25.4±8.1

28.1±7.3

Initial CMT (µm)

476±152

524±162

500±93

0.568

Initial BCVA (logMAR)

1.00±0.58

0.87±0.58

0.91±0.48

0.710

Phakic/Pseudophakic

14/4

17/3

16/3

Mean follow-up time

8.6±1.9

9±2

8.4±1.7

CMT: central macular thickness; BCVA: best-corrected visual acuity.

0.703

Bayat et al., Intravitreal Treatment Options for BRVO

133

Anatomical Results

Functional Results

At baseline, CMT was 476.83±152.38 µm in group-1,
524.60±162.94 µm in group-2.500±93.45 µm in group-3.
After three monthly anti-VEGF injections and one dex imp,
the patients were examined at the 1, 2, 3 and 6 months.
Group-1 has 293±66 µm, 273±47 µm, 281±44 µm, 268±28
µm, group-2 has 377±101µm, 295±56µm, 278±105µm,
276±88µm, and group-3 has 325±33µm, 280±36µm,
266±56µm, 253±45µm at 1, 2, 3 and 6 months respectively. There was not a statistically significant difference between groups (Table 2). The CMT overtime was displayed
in Figure 1.

Initial BCVA were 1.00±.058 logMAR in group-1 0.87±0.58
logMAR in group-2 and 0.91±0.48 logMAR in group-3 and
it improved statistically significant at 1, 2, 3 and 6 month
(p=0.000) (Table 2). That the BCVA changes over time was
depicted in Figure 2.
When we compared the BCVA between groups, there
was not a statistically significant difference, but group-3 has
higher BCVA and has the higher improvement at all time.
Concerning side effects, we discovered with increased
IOP; one person in group-1, one person in group 2 and four
people in group-3. We took IOP under control with oneanti-
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Figure 1. CMT overtime.
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Figure 2. BCVA over time.

Table 2. Changes in CMT, BCVA and side effects of the treatments
		
1st month CMT (µm)
1 month BCVA (logMAR)
st

2 month CMT(µm)
nd

2 month BCVA(logMAR)
nd

3rd month CMT (µm)
3rd month BCVA (logMAR)
6 month CMT(µm)

Group 1

Group 2

Group 3

p

293±66

377±101

325±33

0.001

0.73±0.81

0.67±0.54

0.53±0.30

0.804

273±7

295±56

280±36

0.571

0.60±0.61

0.49±0.53

0.35±0.32

0.573

273±47

278±105

266±56

0.149

0.46±0.43

0.40±0.57

0.31±0.31

0.680

268±28

276±88

253±45

0.258

6th month BCVA (logMAR)

0.39±0.42

0.39±0.54

0.30±0.28

0.991

Number of injections

3.78±0.73

3.85±0.87

1.74±0.45

0.000

Cataract progression, (%)

1/14 (7.14)

2/17 (11.76)

4/16 (25)

Usage of anti-glaucomatous, (%)

1/18 (5.55)

1/20 (5)

4/19 (21.05)

th

CMT; central macular thickness; BCVA; best-corrected visual acuity.

2. Month

3. Month

6. Month
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glaucomatous drop. Also, one person in group-1, two people
in group-2, four people in group-3 had cataract progression.

Discussion
In our study, we aimed to compare three different treatment
options, aflibercept, ranibizumab and dexamethasone in the
treatment of ME after BRVO in real-life data. If we look separately, all drugs were successful in anatomical and visual gain.
Even if it was not statistically significant, dexamethasone implantation had the best visual acuity at all times. However,
after dexamethasone implantation 2% patients (4 eyes) increased IOP, while this percentage was 5% in groups 1 and 2.
For a long time, argon laser photocoagulation has been used
in BRVO and has been recommended as a treatment method
for reducing ME and increasing visual acuity (16, 17). In recent years, several studies showed that vascular endothelial
growth factor and inflammatory mediators like interleukin-6
were increased in ME after BRVO (18, 19). After this discovery, anti-VEGF drugs and corticosteroids were considered as
a treatment option in ME after BRVO.
Dexamethasone implantation (Ozurdex; Allergan, Inc.,
Irvine, CA, USA) was approved in ME due to BRVO after multicenter, randomized, sham-controlled trial of GENEVA.12
Several studies in diabetic macular edema showed that the
effects of dex imp continued three or four months after that
additional implantation is required (20, 21). Bandello et al. suggested that dex imp was successful in ME after BRVO. However,
they said that to maintain this benefit, the interval between
retreatment must be lower than six months (22). With this
thought, we performed additional implantation three or four
months later if needed. In a study, Kaldırım et al. compared
the different treatment options similar to our study. However,
they performed only a single dose dex imp, because of that,
they found dex imp group had higher CMT and lowered BCVA
at month six (23). Unlike them, we found that dex imp group
has lower CMT and higher BCVA at month six. In a recent
study, Sibylle et al. compared dexamethasone and ranibizumab
in BRVO and CRVO patients (24). Similar to our study, they
performed additional dex imp based on clinical data. They
found dex imp was comparable to ranibizumab in 1.13 mean
number of injections in BRVO. Aﬂibercept, which is a recombinant fusion protein consisting of VEGF-binding receptors 1
and 2 fused to the Fc portion of the human immunoglobulin,
was approved after multicenter randomized VIBRANT trial
(15). They compared aflibercept to laser photocoagulation.
Aflibercept was successful in the management of ME with a
mean number of 5.7 injections in VIBRANT study. Similar to
VIBRANT study, we found that aflibercept provided visual and
anatomical gain at month six. The mean number of injections
was fewer than VIBRANT study (3.78±0.73 in our study, 5.7
in the VIBRANT study). No systemic side effects were discov-
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ered in our study. One patient had cataract progression, and
one patient increased IOP with IVA injections. In a real-life
study, Ozkaya et al. (25) studied BRVO and CRVO patients,
which were either naive or persistent ME previously treated
with ranibizumab. In that study, aflibercept was found to be
effective in naive and persistent ME after BRVO.
Ranibizumab is a humanized monoclonal antibody fragment that binds VEGF. It was approved after a multicenter, randomized, sham-controlled BRAVO trial (13). In
the BRAVO study, ranibizumab was compared sham injections and found successful concerning anatomical and visual gain with a mean number of 5.7 injections. We found
that ranibizumab has provided visual and anatomical gain at
month six with mean number of 3.85±0.87 injections.
In our study, aflibercept and ranibizumab had similar results. Both anti-VEGF drugs managed to gain visual recovery and they had similar injections number (3.78±0.73 and
3.85±0.87, respectively). In a “treat and monitor” study, Puchi
et al. (26) demonstrated that aflibercept and ranibizumab
may show similar results at month twelve. They did not perform three monthly injections, and they performed on initial
IVA or IVR injections. After that, patients were subsequently
followed up every four weeks. The decision to retreatment
was taken by the investigator on the basis of the CMT
change, and the report submitted separately by the BCVA
examiner. Despite that, they demonstrated that ranibizumab
and aflibercept may have similar results concerning treat and
monitor regimen.
There are some limitations to our study. First, this is a
retrospective study. Second, we do not have fourth or fifth
months data.
In conclusion, all treatment modalities have shown similar results in our study. Although four eyes had cataract
progression in the dex imp group, BCVA was better than
IVR and IVA groups at all time, and the Dex imp group had
a fewer number of injections. We thought that if all eyes
were pseudophakic, BCVA could be higher and statistically
significant in the dex imp group. In addition, dex imp may be
considered a more useful option if we consider the finances
of the patients because of multiple injections.
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