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Abstract
Objectives: The present study is comparison of efficacy of ranibizumab and aflibercept in the treatment of macular
edema (ME) secondary to retinal vein occlusion (RVO) in real life.
Methods: Design was retrospective, case-control study. Treatment naïve RVO patients with ME who were treated with
ranibizumab or aflibercept and had minimum follow-up time of 6 months were included. Primary outcome measures were
changes in best corrected visual acuity (BCVA) and central retinal thickness (CRT). Secondary outcome measure was
number of injections administered.
Results: Mean baseline, month 3, and month 6 BCVA in ranibizumab group was 0.95±0.61-, 0.50±0.30-, and 0.66±0.58
logarithm of the minimum angle of resolution (LogMAR), respectively. Mean baseline, month 3, and month 6 BCVA in
aflibercept group was 0.85±0.65-, 0.61±0.58-, and 0.65±0.55 LogMAR, respectively. Mean baseline, month 3, and month 6
CRT in ranibizumab group was 598±189-, 473±162-, and 359±134 μm, respectively. Mean baseline, month 3, and month 6
CRT in aflibercept group was 512±141-, 345±154-, and 374±172 μm, respectively. Mean number of injections was 2.7±0.8
for ranibizumab group, and 2.2±1.0 for aflibercept group (p=0.08).
Conclusion: Ranibizumab and aflibercept are both effective agents in the treatment of ME secondary to RVO. Visit and
injection figures were lower than those reported in prospective, multicenter studies, as expected, but functional and
anatomical outcomes were comparable.
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Introduction
Retinal vein occlusion (RVO) is the second most common
type of retinal vascular disorder after diabetic retinopathy
(1–3). Macular edema (ME) and vitreous hemorrhage are
frequent causes of visual loss in cases of RVO (1–5). Both
inflammation and increased vascular endothelial growth factor (VEGF) level play important role in pathogenesis of ME
secondary to RVO (4–7). Laser photocoagulation, vitreoretinal surgery, intravitreal anti-VEGF and steroid injections, and
various surgical techniques have been reported to be effec-

tive in treatment of ME secondary to RVO (1–8).Currently,
intravitreal injections are particularly preferred as first-line
treatment option for ME (8). Bevacizumab, ranibizumab, and
aflibercept are the 3 anti-VEGF agents used in treatment.
The first drug is used off-label; the others are approved for
this purpose (2, 8, 9–12). In pivotal multicenter studies in
which strict follow-up and treatment criteria were observed,
successful treatment outcomes have been reported (9–13).
However, it is usually not possible to replicate these strict
criteria in real-life practice (14–16). Number of injections,
especially, has been found to be very low in real-life studies in
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comparison with multicenter research (14–16). In this study,
efficacy of ranibizumab and aflibercept in real-life practice
were compared.

Methods
In this retrospective, case-control study, medical records of
patients with ME secondary to RVO and who underwent intravitreal ranibizumab (IVR) or aflibercept (IVAfl) treatment
between January 2014 and January 2016 were reviewed.
Newly diagnosed RVO patients who had ME <3 months at
first admission were treatment-naïve for ME, and had follow-up of at least 6 months were included. Patients who had
co-existing retinal disease (e.g., diabetic retinopathy, epiretinal membrane), or media opacities that could decrease visual
acuity (VA) were not included. Written informed consent
for treatment was obtained from all patients, and the study
adhered to the tenets of the Declaration of Helsinki.
Data collected from patient records included age; gender; type of RVO; ischemic status; best corrected visual acuity (BCVA) and central retinal thickness (CRT) at baseline,
month 3, and month 6; and number of injections.
All patients underwent standardized examination with
measurement of BCVA via Early Treatment Diabetic Retinopathy Study (ETDRS) chart at 4 meters, slit-lamp biomicroscopy and fundus examination, and measurement of
intraocular pressure (IOP) via applanation tonometry. Fundus photography, fluorescein angiography (HRA-2; Heidelberg Engineering, Heidelberg, Germany), and optical coherence tomography (OCT) imaging (Spectralis; Heidelberg
Engineering, Heidelberg, Germany) were performed before
treatment. All examinations were repeated at all of visits,
with exception of fluorescein angiography, which was repeated only when cause of VA deterioration could not be clarified in clinical examination or with other imaging methods.
OCT was used to measure CRT, which was defined as mean
thickness of neurosensory retina in central 1 mm diameter
region, and was computed via OCT mapping software provided with the device. Fluorescein angiography was inspected for capillary drop-out zones at the fovea and peripheral
retina and leaking areas, which were accepted as cause of
ME. Type of disease was defined as ischemic RVO, if there
was ischemic area ≥5 disc areas in branch retinal vein occlusion (BRVO) patients, and ≥10 disc areas in central retinal
vein occlusion (CRVO) patients.
All injections were performed under sterile conditions
after topical anesthesia, 10% povidone-iodine (Betadine;
Purdue Pharma, Stamford, CT, USA) scrub was used on the
eyelids and eyelashes, and 5% povidone-iodine was administered on the conjunctival sac. Intravitreal ranibizumab 0.5
mg/0.5 mL (Lucentis; Novartis, Basel, Switzerland) or aflibercept 2 mg/0.5 mL (Eylea; Bayer, Berlin, Germany) was inject-
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Table 1. General characteristics of the patients
Age (years)
Gender (male/female)

56.6±11.7
18/27

Hypertension (%)

34 (75.5)

Diabetes (%)

11 (24.4)

Hyperlipidemia (%)

5 (11.1)

Fluoroscein angiography (non-ischemic/ischemic)

33/12

Type of RVO (BRVO/CRVO)

38/8

Lens status (phakic/pseudophakic)

37/8

Baseline BCVA (Snellen)

0.27±0.27

Baseline CRT ( μm)

581±188

BCVA: best corrected visual acuity; BRVO: branch retinal vein occlusion; CRT:
central retinal thickness; CRVO: central retinal vein occlusion; RVO: retinal
vein occlusion.

ed through the pars plana at 3.5 mm posterior to the limbus
with 30-gauge needle. Patients were instructed to return to
the hospital if they experienced decreased vision, eye pain,
or any new symptoms.
Initially, some patients received loading dose of 3 consecutive monthly injections. There were no strict criteria
for administering loading dose. Then, patients were followed
monthly, and single IVA or IVAfl injection was repeated when
VA decreased by one or more ETDRS lines from previous
visit, or any increase in CRT in OCT images was observed.
Primary outcome measures of this study were change in
BCVA and CRT. Secondary outcome measure was number
of injections administered.
Statistical Analysis
VA was converted to the logarithm of the minimum angle
of resolution (LogMAR) for statistical analysis. Categorical
variables were presented as numbers and percentages, while
numerical variables were expressed as mean and SD. First,
data were analyzed in terms of normality using Shapiro-Wilk
test. As the distribution of the data was found to be normal,
independent sample t-test was used to compare numerical
variables between the 2 groups. Change in VA within the 2
treatment groups was assessed with paired samples t-test.
Categorical variables were compared using chi-square test. P
value <0.05 was considered statistically significant.

Results
Total of 49 eyes of 49 patients were included. Twenty-seven
patients were treated with IVR and 22 patients were treated
with IVAfl. Baseline general characteristics were similar between the 2 groups (Table 1).
Mean BCVA at baseline, month 3, and month 6 in IVR
group was 0.95±0.61 LogMAR (range: 2.0–0.1 LogMAR),
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Figure 1. The changes in mean visual acuity (VA) in ranibizumab and aflibercept groups. The graph shows
the mean logarithm of the minimum angle of resolution VA levels from baseline to month 6. The mean VA
levels were not statistically different between the 2 groups at different time points.

0.50±0.30 LogMAR (range: 1.0–0.0 LogMAR), and 0.66±0.58,
respectively. Mean baseline, month 3, and month 6 BCVA
in IVAfl group was 0.85±0.65 LogMAR (range: 2.0–0.1 LogMAR), 0.61±0.58 LogMAR (range: 2.0–0.0 LogMAR), and
0.65±0.55 LogMAR (range: 2.0–0.0 LogMAR), respectively
(Figure 1). Mean BCVA from baseline to months 3 and 6
was statistically better in IVR group (p=0.01 for month 3;
p=0.003 for month 6); however, there was not a significant
difference in IVAfl group (p=0.2 for month 3; and p=0.1 for
month 6). Change in BCVA from baseline to month 3 and
month 6 was not statistically different between the 2 groups
(p=0.8 for month 3; p=0.4 for month 6). At month 6, 11 of
the 27 patients (40.7%) in IVR group and 5 of the 22 patients
(22.7%) in IVAfl group gained VA ≥3 lines (p=0.3). Rate of patients who had stable VA (lost <3 lines, stable, or gained <3
lines) at month 6 was 51.9% (14/27) in IVR group, and 72.7%
(16/22) in IVAfl group, respectively (p=0.3). Only 2 patients
(7.4%) in IVR group and 1 patient (4.5%) in the IVAfl group
lost ≥3 lines of VA at month 6 (p=0.3).
Mean baseline, month 3, and month 6 CRT in IVR group
was 598±189 μm (range: 300–886 μm), 473±162 μm (range:
279–874 μm), and 359±134 μm (range: 221–755 μm), respectively. Mean baseline, month 3, and month 6 CRT in IVAfl group was 512±141 μm (range: 301–739 μm), 345±154
μm (range: 200–710 μm), and 374±172 μm (range: 204–674
μm), respectively (Figure 2). The change in CRT from baseline to month 3 was not statistically better in IVR group
(p=0.1); however, at month 6 there was a statistically significant reduction from baseline (p<0.0001).
Change in CRT was statistically better in both month 3
(p=0.004) and month 6 (p=0.01) in IVAfl group. Change in

CRT from baseline to month 3 and month 6 was not statistically different between the 2 groups (p=0.3 for month
3; p=0.1 for month 6). At month 6, 11 of the 27 patients
(40.7%) in IVR group and 8 patients (36.4%) in IVAfl group
had CRT<350 μm and did not require re-injection at the
time (p=0.9).
Mean number of planned visits at month 6 was 2.5±0.6
(range: 2–5) for IVR group and 3.4±0.6 (range: 3–5) for IVAfl
group (p<0.0001), and number of completed visits was
2.5±0.6 (range: 2–5) for IVR group (100% completion),
and 3.3±0.7 (range: 2–5) for IVAfl group (97.3% completion)
(p<0.001 for planned visits; p>0.8 for visits completed).
Mean number of planned injections at month 6 was 2.8±0.7
(range: 1–4) in IVR group and 2.4±1.1 (range: 1–6) in IVAfl
group (p=0.001), and number of injections performed was
2.7±0.8 (range: 1–4) for IVR group (96.0% completion), and
2.2±1.0 (range: 1–5) for IVAfl group (92.5% completion)
(p=0.08 for planned injections, p=0.2 for injections completed). Fourteen patients (51.9%) in IVR group, and 10 patients
(45.5%) in IVAfl group received loading dose of 3 consecutive
monthly injections (p=0.7).
No injection related endophthalmitis was noted after total of 122 injections.

Discussion
In this study we evaluated 6 months of real-life outcomes
of IVR and IVAfl treatment of ME secondary to RVO. Baseline VA increased significantly in IVR group at both month
3 and month 6. Increase was 4.5 LogMAR lines at month
3, and 2.9 lines at month 6. Change in VA was not found
to be significant in IVAfl group. Increase was 2.4 lines at

16

Ozkaya et al., Ranibizumab vs aflibercept in RVO

Central Retinal Thickness (microns)

800

Ranibizumab group
Aflibercept group

700
600
500
400
300
200
Ranibizumab group

Baseline
598

Month 3
473

Month 6
359

512

345

374

Aflibercept group

The Mean increase in BCVA
(logMar lines)

Figure 2. The changes in mean central retinal thickness (CRT) in ranibizumab and aflibercept groups. The
graph shows the mean CRT levels from baseline to month 6. The mean CRT levels were not statistically
different between the 2 groups at different time points.
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Figure 3. The mean visual acuity levels at month 6 as reported in various studies. Sakanishi et al., reference 16; BRAVO, reference 9; CRUISE,
reference 10; VIBRANT, reference 13; COPERNICUS, reference 12.

month 3, and 2 lines at month 6. Change in VA was not statistically significantly different between groups. In a study
conducted by Wai et al., it was demonstrated that patients
with lower VA (between 20/50 and 20/300) gained more
letters than patients with higher VA (≥20/40) (17). In our
study, baseline VA, although not statistically significant, was
slightly better (1 line) in IVAfl group. This may, in part, explain non-significance in IVAfl group with respect to change
in VA at month 12.
Change in mean CRT was not statistically significant at
month 3 in IVR group; however, there had been dramatic
change at month 6 and change had become significant. CRT
change in IVAfl group showed significant improvement at
month 3 and month 6. Again, there was no significant differ-

ence with regard to CRT change at months 3 and 6 between
the 2 groups. Rate of active ME was similar in both groups:
around 60%. That is, 40% of the patients had inactive ME at
month 6.
Mean number of scheduled injections was similar
in both groups: 2.8 in IVR group, and 2.4 in IVAfl group,
which were both lower than seen in prospective multicenter studies (9–13). In pivotal studies that evaluated
IVR and IVAfl in cases of ME secondary to RVO, 6 initial
monthly injections were performed (9–12). Subsequently,
various treatment regimens were pursued (9–13).Loading
phase of anti-VEGF drugs has been investigated in some
studies, and low-frequency ranibizumab treatment was
found to be effective (15). It is worth recalling here that
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in real-life setting, it is not always possible to conform to
strict follow-up and treatment criteria (14–20). Low visit
and injection frequency observed in real life usually leads
to decrease in visual and anatomical outcomes in the patients with neovascular age-related macular degeneration
(nAMD) or diabetic macular edema (DME) (18, 19). This
is not necessarily the case, however, for ME secondary to
RVO, which is not usually chronic disease like DME and
nAMD (4–6, 21). In a prospective study performed by
Miwa et al., 81 eyes with ME secondary to branch RVO
were evaluated (15). Some of the patients received loading
dose of 3 monthly IVR injections, while some did not and
were treated with pro re nata treatment regimen during
12-month follow-up period. At conclusion of the follow-up
period, the 2 groups had similar results in visual outcomes.
Skanishi et al. evaluated low frequency IVR treatment in
ME secondary to RVO, and after a follow-up of 12 months,
they reported that patients received mean of 3.4 injections in CRVO group, and 2.1 in BRVO group, which was,
again, very low in comparison to multicenter studies (16).
Although number of injections was very low, change in VA
from baseline to month 6 was reported to be 2.8 lines,
and 2.5 lines at month 12 in CRVO group, and 1.8 lines at
month 6, and 2.1 lines at month 12 in BRVO group, which
were comparable outcomes to aforementioned studies
(Figure 3) (9–13, 16). In our study, we evaluated BRVO and
CRVO patients together and obtained similar results at
month 6 in both IVR and IVAfl groups.
The main limitation of this study was retrospective design
and small number of patients. Also, some participants received
initial 3 monthly doses of IVR, whereas others did not. However, study included only treatment-naïve patients, and was
first study (from PubMed search in August 2016) to compare
efficacy of IVR and IVAfl and include real-life practice data.
In conclusion, ranibizumab and aflibercept are both effective agents in treatment of ME secondary to RVO. Ranibizumab
seemed to be more effective with regard to visual outcomes,
and aflibercept seemed to be more effective in terms of anatomical outcomes, though statistically significant difference
was not found. Visit and injection numbers were lower than
reported in prospective multicenter studies, as expected, but
functional and anatomical outcomes were comparable.
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