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Purpose: To compare the efficacy of intravitreal ziv-aflibercept (IVZ) and bevacizumab (IVB) injections for the treatment of macular
edema secondary to central retinal vein occlusion.

Methods: Participants were randomly assigned 1:1 to receive 3 monthly IVZ (1.25 mg/0.05 mL) or IVB (1.25 mg/0.05 mL) followed
by the pro-re-nata protocol for persistent or recurrent macular edema. The primary outcomes were best-corrected visual acuity and
central subfield thickness. An interim analysis was planned when half of the participants completed the follow-up.

Results: Twenty-four participants were recruited. At 6 months, mean best-corrected visual acuity in the IVB and IVZ groups
improved from 1.23 + 0.64 to 0.76 + 0.56 logMAR (p = 0.003) and from 1.13 + 0.59 to 0.53 + 0.26 logMAR (p = 0.003), respectively.
The percentage of visual improvement and reduction in central subfield thickness in the IVZ group were insignificantly better than
those in the IVB group (44.41 + 26.72 vs 39.64 + 24.22%; p = 0.65) and (51.94 + 20.35 vs 45.78 + 24.71%; p = 0.51), respectively.
Although the mean number of injections was lower in the IVZ group (4.55 + 1.29 vs 4.82 £1.33), the difference was not statistically
significant (p = 0.68). No ocular or systemic adverse events were observed.

Conclusion: The interim analysis demonstrated that the visual and anatomical results of IVZ were insignificantly better than those of
IVB at 6 months of follow-up. The results also showed that IVZ was non-inferior to IVB for anatomical improvement but inconclusive
for visual improvement.

Clinical Trial Registration: (identifier: TCTR20191205008).
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Introduction

Macular edema (ME) is the most common complication of central retinal vein occlusion (CRVO), which can lead to
visual deterioration.' Vascular endothelial growth factor (VEGF) plays a key role in the pathogenesis of ME secondary to
CRVO.>? Off-label anti-VEGF drug, bevacizumab, and approved anti-VEGF agents from the Food and Drug
Administration, including ranibizumab and aflibercept, are used worldwide. Among anti-VEGF agents, aflibercept is
considered the first choice of treatment in terms of visual improvement, which could be explained by targeting a wider
range of cytokines and a stronger binding affinity.* While previous randomized clinical trials (RCT) suggested that
aflibercept and bevacizumab were comparable in their effectiveness for the treatment of ME secondary to CRVO,” an
exploratory post hoc analysis of a recent RCT demonstrated that bevacizumab was not inferior to aflibercept in visual
improvement, but needed significantly more injections.” Despite its effectiveness, aflibercept has a much higher cost that
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makes it unaffordable and unavailable to the public service.® Therefore, bevacizumab has become the first-line treatment
in real-world clinical practice owing to its acceptable efficacy and cost-effectiveness.

Ziv-aflibercept is approved for the treatment of metastatic colorectal cancer via the intravenous route.” Ziv-aflibercept has
an identical molecular structure and mechanism of action as aflibercept, which makes it potentially available for ophthalmic
use at a much lower cost. Although previous studies have demonstrated that both ziv-aflibercept and bevacizumab appear safe
and effective for the treatment of ME secondary to CRVO,” "'%!* a prospective comparison between these drugs has never
been reported. Therefore, this study aimed to compare the efficacy of intravitreal ziv-aflibercept (IVZ) and intravitreal
bevacizumab (IVB) treatment in patients with ME secondary to CRVO over a 6-month period.

Patients and Methods

This prospective, double-blind, randomized controlled, non-inferiority trial was conducted in accordance with the
principles of the Declaration of Helsinki and was approved by the Khon Kaen University Ethics Committee for
Human Research (HE621079). The study was registered in the Thai Clinical Trials Registry (identifier:
TCTR20191205008) and was released on December 5, 2019. As the drug was off-label for intraocular use and may
cause possible ocular and systemic complications, an interim analysis was planned to be performed when half of the
participants had completed the follow-up.

Patient Eligibility

Patients with ME secondary to CRVO were recruited between December 2019 and August 2020 at KKU Eye Center,
Khon Kaen University, Thailand. Written informed consent was obtained from all participants before enrollment and
after an explanation of the study protocol and possible consequences. Inclusion criteria were age >45 years, diagnosis of
CRVO with center-involved ME, and central subfield thickness (CST) >300 um confirmed by spectral-domain optical
coherence tomography (SD-OCT) (Spectralis, Heidelberg Engineering, Heidelberg, Germany).

The exclusion criteria were one-eyed patients, bilateral CRVO, autoimmune disorders or connective tissue diseases,
ocular infections such as blepharitis and endophthalmitis, vitreoretinal diseases such as diabetic retinopathy, age-related
macular degeneration, uveitis, intraocular pressure (IOP) >21 mmHg, iris neovascularization (NV), previous intravitreal
corticosteroid injection, previous laser photocoagulation, previous intraocular surgery within 6 months, previous intravi-
treal anti-VEGF within 3 months, vitreomacular traction (VMT), or epimacular membrane (EMM) with traction on SD-
OCT; media opacities that cause poor image quality; patients who could not be investigated using SD-OCT, such as
nystagmus, dense posterior subcapsular cataract, and patients who could not be followed for 6 months.

Withdrawal criteria included a decrease in visual acuity >0.2 logMAR after intravitreal injections and a decrease in CST <
10% from baseline after receiving 3 monthly loading doses, defined as non-responder, severe adverse events such as
endophthalmitis, retinal detachment, stroke and myocardial infarction, and patients decided to withdraw from the study.

Randomization and Masking Procedures

Participants received the intravitreal injection of either ziv-aflibercept (Zaltrap; Sanofi-Aventis, Bridgewater, NJ, USA/
Regeneron, Tarrytown, NY, USA) or bevacizumab (Avastin; Genentech, South San Francisco, CA, USA). Randomization
was assigned to the IVZ and IVB groups in a 1:1 ratio using a variable block randomization generator. The allocation
sequence was generated using computer-generated random numbers with randomly varying block sizes. The random
allocation sequence was concealed in a sealed opaque envelope, numbered sequentially, and kept by the research
assistant, who was the only one who knew which code was used for the IVB or IVZ. The researchers, patients,
technicians, and evaluators did not know the codes, and unblinding was performed at the end of the study.

Surgical Procedures

All patients underwent standard intravitreal injections performed by a single surgeon (SH) using a sterile technique.
Three monthly intravitreal loading injections were administered and followed by the pro-re-nata (PRN) protocol. The
reinjection criteria included recurrence or persistent center-involved ME and a CST >300 um. The research assistant
prepared the same volume of medication; 0.05 mL of medication, in a 1 mL syringe. The patients were disinfected with
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10% povidone-iodine on the periocular skin and the eyelids. After topical anesthesia, 5% povidone-iodine was instilled
and left for at least 3 min. Ziv-aflibercept 1.25 mg/0.05 mL or bevacizumab 1.25 mg/0.05 mL was injected 3—4 mm
posterior to the superotemporal limbus using a 30-gauge needle. Mild pressure was applied using a cotton tip at the
injection site, and a drop of antibiotics was instilled at the end.

Patient Evaluation and Outcome Measures

Demographic data, including sex, age, underlying systemic diseases, previous ocular surgeries, duration of symptoms
(from the onset of symptoms reported by the patients to the date of intravitreal injection), and lens status were recorded.
Complete ophthalmic examinations were performed at baseline and monthly follow-up visits, including slit-lamp
biomicroscopy and best-corrected visual acuity (BCVA). IOP measurement using Goldmann applanation tonometry,
indirect ophthalmoscopy, and fundus photography. The CST, intraretinal fluid (IRF), subretinal fluid (SRF), and
vitreomacular interface were evaluated using SD-OCT. Systemic and ocular adverse events were also recorded.

The primary outcomes were BCVA and CST. Visual improvement was defined as the mean change in BCVA at six
months compared with baseline, and the percentage of visual improvement was calculated as the visual improvement
multiplied by 100 and divided by the baseline BCVA. CST reduction was defined as the mean change in CST at six
months compared to baseline, and the percentage of CST reduction was calculated in the same manner. The secondary
outcomes were the number of intravitreal injections and related adverse events.

Statistical Analysis

We estimated that both groups would have a final BCVA improvement in six months. At a 95% confidence level and
a power of 80%, mean difference in visual improvement of 0.07 logMAR,° standard deviation of 0.15 logMAR,® and the
acceptable margin of non-inferiority in the final visual improvement of 15% for a one-tailed test, the estimated sample
size required was 17 eyes per group. With an expected 20% protocol non-compliance rate, the final estimate of
enrollment consisted of 21 patients per group. For a one-tailed test, equivalence was declared if the lower one-sided
confidence limit exceeded a defined level. We chose to use a one-sided test in this study to confirm that IVZ is not
inferior to IVB. Equivalence and superiority were considered as positive outcomes. Analyses were performed with both
intention-to-treat and per-protocol principles using Stata version 16.1 (StataCorp LP College Station, Texas, USA).
Fisher’s exact test and chi-square test were used to analyze categorical variables. The Wilcoxon rank-sum test and #-test
were used to analyze continuous variables. A multilevel regression model was used to analyze the variables with repeated
measurements. Statistical significance was set at p <0.05.

Results

Baseline Characteristics and Patient Disposition

A total of 32 consecutive patients with unilateral CRVO and ME were evaluated; however, seven patients did not meet
the inclusion criteria and one declined to participate. The causes of exclusion were recent intravitreal anti-VEGF
injection (four eyes), EMM with traction (two eyes), and high IOP (one eye). Therefore, there were 24 patients enrolled
in this study (Figure 1).

The majority of patients (58.33%) were female. The mean age of the patients was 57.15 + 7.65 years. The mean
duration of the symptoms was 1.86 + 1.77 months. The mean initial BCVA was 1.18 + 0.60 logMAR. Twenty-two out of 24
eyes were phakic, ranging from clear lens to mild nuclear sclerosis. Two pseudophakic eyes were in IVB group. The mean
baseline CST was 746.17 £ 264.95 um. Cystoid macular edema was found in all the studied eyes, while subfoveal serous
macular detachment was present in half of cases. The demographic data and clinical characteristics of the patients are
presented in Table 1. No significant differences were observed between the two groups for any of the baseline variables.

Visual Outcome
At six months, there was a statistically significant visual improvement in both the IVZ and IVB groups. The mean BCVA in
the IVB group improved from 1.23 + 0.64 logMAR at baseline to 0.76 + 0.56 logMAR at 6 months (p = 0.003; Table 2). In
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Figure | Study flow chart.

the same manner, mean BCVA in the IVZ group improved from 1.13 + 0.59 logMAR at baseline to 0.53 = 0.26 logMAR at
6 months (p = 0.003; Table 2). Significant visual improvement in both groups occurred as early as the first month after
injection and was maintained for 6 months. When comparing the groups, visual improvement of both the IVB and IVZ
groups was not significantly different (p = 0.39) by multi-level regression analysis of every month BCVA from baseline to
month 6 (Figure 2).

Although patients in the IVZ group had higher percentage of visual improvement than those in the IVB group (44.41 +
26.72% vs 39.64 £+ 24.22%), it was not statistically significant (mean difference 4.78%, 95% confidence interval (CI) —16.81,
26.37, p = 0.65; Table 3).

Anatomical Outcome

DME could be resolved during the study in the majority of patients; however, there was one patient with refractory DME
in each group. At 6 months, the mean CST in the IVB group was reduced from 783.7 = 292.3 um at baseline to 381.2 +
184.5 pm (p < 0.001). The mean CST in the IVZ group was also reduced from 708.7 + 241.3 um at baseline to 303.3 +
67.9 um (p < 0.001; Table 4). It is also noted from Table 4 that significant CST reduction in both groups occurred as early
as the first month after injection. Multi-level regression analysis of CST every month until month 6 showed that CST
reduction in both groups was not significantly different (p = 0.79; Figure 3). Although the percentage of CST reduction
was higher in the IVZ group than those in the IVB group (51.94 + 20.35% vs 45.78 + 24.71%), it was not statistically
significant (mean difference 6.16%, 95% CI —13.0, 25.33, p = 0.51; Table 3).

Figure 4 shows that the percentage of visual improvement in the IVZ group was better than IVB group, but the 95%
confidence interval extended to the left of A and included zero line. This indicated that non-inferiority was inconclusive
(upper bar). For CST reduction, the percentage of reduction in the IVZ group was also better than IVB group, but the
95% confidence interval extended to the right of A and included zero line. This indicated that the IVZ was non-inferior to
the IVB (lower bar).'”
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Table | Demographic Data of Patients in the Study

Demographic Data Total IVZ IvVB
n =24 n=12 n=12

Age, mean + SD 57.15 +7.65 59.25 + 6.68 55.35 + 8.21
Gender, n (%)

Female 14 (58.33) 8 (66.67) 6 (50.00)

Male 10 (41.67) 4 (33.33) 6 (50.00)
Smoking, n (%) 2 (8.33) 2 (16.67) 0
Underlying disease, n (%)

Diabetes 11 (45.83) 7 (58.33) 4 (33.33)

Hypertension 11 (45.83) 8 (66.67) 3 (25.00)

Dyslipidemia 6 (25.00) 3 (25.00) 3 (25.00)

Others 2 (8.33) 1 (8.33) | (8.33)
Duration of symptoms, months 1.86 + 1.77 248 + 248 1.32 £ 0.98
Best corrected visual acuity, logMAR 1.18 £ 0.60 I.13 £ 0.59 1.23 + 0.64
Lens status

Phakic 22 10 (83.33) 12 (100.00)

Pseudophakic 2 2 (16.67) 0 (0.00)
Central subfield thickness, pm 746.17 £ 264.95 | 708.67 +241.34 | 783.67 + 292.34
Subretinal fluid 12 (50.00) 6 (50.00) 6 (50.00)
Vitreomacular interface

Faint epimacular membrane 4 (16.67) 2 (16.67) 2 (16.67)

Abbreviations: logMAR, logarithm of the minimum angle of resolution; IVB, intravitreal bevacizumab injection; IVZ,
intravitreal ziv-aflibercept injection.

Table 2 Visual Improvement at Each Visit of the Patients in Both Groups, Presented as Mean * Standard Deviation (95%

Confidence Interval)

Visit IvB IvZ
Mean VA (logMAR) Mean Difference P value | Mean VA (logMAR) Mean Difference P value

Baseline | 1.23 + 0.64 (0.82, 1.64) Reference - 1.13 £ 0.59 (0.75, 1.50) Reference -
Month | | 0.82 £ 0.57 (0.45, 1.18) | 0.42 £ 0.51 (0.09, 0.74) 0.017 0.68 £ 0.41 (0.54, 0.95) | 0.45 £ 0.51 (0.13, 0.77) 0.011
Month 2 | 0.86 + 0.58 (0.49, 1.23) | 0.38 + 0.48 (0.07, 0.68) 0.021 0.70 £ 0.37 (0.46, 0.94) | 0.43 + 0.57 (0.06, 0.79) 0.025
Month 3 | 0.81 £ 0.56 (0.45, 1.16) | 0.43 + 0.47 (0.13, 0.73) 0.010 0.55 +0.28 (0.37, 0.73) | 0.58 + 0.52 (0.25, 0.90) 0.003
Month 4 | 0.83 £ 0.54 (0.49, 1.18) | 0.40 = 0.45 (0.11, 0.69) 0.010 0.58 + 0.26 (0.41, 0.74) | 0.55 + 0.50 (0.23, 0.87) 0.003
Month 5 | 0.76 £ 0.54 (0.42, 1.11) | 0.48 + 0.42 (0.21, 0.74) 0.002 0.58 + 0.27 (0.41, 0.74) | 0.55 + 0.47 (0.25, 0.85) 0.002
Month 6 | 0.76 £ 0.56 (0.40, I.11) | 0.48 + 0.42 (0.21, 0.74) 0.003 0.53 £ 0.26 (0.37, 0.70) | 0.59 + 0.53 (0.25, 0.93) 0.003

Abbreviations: logMAR, logarithm of the minimum angle of resolution; IVB, intravitreal bevacizumab injection; IVZ, intravitreal ziv-aflibercept injection.
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Figure 2 Mean visual acuity at each visit of patients in the IVZ and IVB groups. Visual improvement of both groups was not significantly different (p = 0.39) by multi-level
regression analysis.

Number of Injections
The mean number of injections was 4.55 = 1.29 and 4.82 £ 1.33 in the IVZ group and the IVB group, respectively. Although
the mean number of injections was lower in the IVZ group, the difference was not statistically significant (p = 0.68).

Complications

The most common complication was tiny subconjunctival hemorrhage (30.77%) that resolved spontaneously within
a few days. An increase in IOP was observed in one patient (4.17%) after the sixth IVB injection; however, IOP could be
controlled with 0.5% timolol eye drops twice a day and resolved completely after a few days. Although no cataract and
EMM progression were observed, one patient developed an EMM without traction after six IVB injections. No serious
systemic adverse events or ocular complications were noted.

Table 3 The Percentage of Visual Improvement and CST Reduction of Patients in Both Groups, Presented as Mean * Standard
Deviation (95% Confidence Interval)

Baseline Month 6 Improvement % Improvement

BCVA, logMAR

IvZ I.13 + 0.59 (0.75, 1.50) 0.53 £ 0.26 (0.37, 0.70) 0.59 + 0.53 (0.25, 0.93) 4441 £ 26.72 (27.44, 61.39)

IVB 1.23 + 0.64 (0.82, 1.64) 0.76 = 0.56 (0.40, I.11) 0.48 + 0.42 (0.21, 0.74) 39.64 + 24.22 (24.25, 55.02)

IVZ minus IVB 4.78 (-16.81, 26.37)
CST, um

IvZ 708.7 + 241.3 (555.3, 862.0) | 303.3 + 67.9 (260.2, 346.5) | 405.8 + 263.3 (238.0, 522.7) | 51.94 + 20.35 (39.01, 64.87)

IVB 783.7 £292.3 (597.9, 969.4) | 381.2 + 184.5 (263.9, 498.4) | 402.5 + 291.0 (216.3, 588.7) | 45.78 + 24.71 (30.08, 61.48)

IVZ minus IVB 6.16 (—13.0, 25.33)

Abbreviations: BCVA, best-corrected visual acuity; CST, central subfield thickness; logMAR, logarithm of the minimum angle of resolution; VB, intravitreal bevacizumab
injection; IVZ, intravitreal ziv-aflibercept injection.
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Table 4 Central Subfield Thickness of the Patients in Both Groups, Presented as Mean + Standard Deviation
(95% Confidence Interval)

Visit IVB vz
CST (pm) Mean Difference | P value CST (um) Mean Difference P value

Baseline | 783.7 + 2923 Reference - 708.7 = 241.3 Reference -
(597.9, 969.4) (555.3, 862.0)

Month | 360.7 + 96.8 423 + 251.9 <0.001 318.6 £ 50.2 390.1 £ 259.4 <0.001
(299.2, 422.1) (262.9, 583.1) (286.7, 350.5) (225.3, 554.9)

Month 2 | 371.6 + 163.0 412.1 + 266.9 <0.001 309.8 £ 62.9 398.8 £ 263.2 <0.001
(268.1, 475.1) (242.5, 581.7) (269.9, 349.8) (231.6, 566.1)

Month 3 | 3323 % 168.9 451.4 + 276.9 <0.001 306.3 + 80.8 4023 * 266.3 <0.001
(225.0, 439.5) (275.5, 627.4) (255.0, 357.6) (233.2, 571.5)

Month 4 | 3995 * 1894 384.2 + 385.5 0.005 305.5 + 90.1 403.2 + 246.8 <0.001
(279.2, 519.8) (139.2, 629.1) (248.3, 362.7) (246.3, 560.0)

Month 5 | 371.0 £ 98.2 412.7 + 289.0 <0.001 300.2 £ 97.6 4085 * 276.8 <0.001
(308.6, 433.4) (229.0, 596.3) (238.1, 362.2) (232.6, 584.4)

Month 6 | 381.2 £ 1845 402.5 £ 293.6 <0.001 3033 £ 67.9 405.3 * 263.3 <0.001
(263.9, 498.4) (216.3, 588.7) (260.2, 346.5) (238.0, 572.7)

Abbreviations: CST, central subfield thickness; IVB, intravitreal bevacizumab injection; IVZ, intravitreal ziv-aflibercept injection.

Discussion

Bevacizumab is commonly used as an initial anti-VEGF drug for the treatment of ME secondary to CRVO because it

produces the best cost utility among anti-VEGF agents, and the real-world results also indicate good outcomes.

16—-19

However, bevacizumab requires significantly more injections than aflibercept in the treatment.” Multiple visits can also

be an economic and time burden, especially in remote areas. Ziv-aflibercept has the same molecular structure and

mechanism of action as aflibercept; therefore, it is potentially available for ophthalmic use at a much lower cost.
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Figure 3 Mean central subfield thickness at each visit of patients in the IVZ and IVB groups. CST reduction of both groups was not significantly different (p = 0.79) by multi-

level regression analysis.
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Figure 4 Non-inferiority analysis of the treatment difference (IVZ minus VB). The vertical dotted line represents the margin of clinical equivalence; the vertical solid line, the
null effect. The shaded area indicates zone of inferiority. Error bars indicate 2-sided 95% confidence intervals.

Previous small case series of 1.25 mg/0.05 mL IVZ showed significant visual improvement and CST reduction in the
treatment of ME secondary to CRVO."'"'* Eldeeb et al documented 12-month outcomes of IVZ in 6 patients with naive
ME secondary to non-ischemic CRVO and reported that Ziv-aflibercept achieved favorable functional and structural
outcomes in ME due to CRVO.'" Mansour et al evaluated the efficacy of ziv-aflibercept in various macular diseases
including 11 eyes of ME secondary to CRVO and showed that ziv-aflibercept were efficacious in the treatment of
macular diseases.'? Braimah et al investigated retrospectively the efficacy of ziv-aflibercept in patients with ME from
retinal vein occlusion (RVO) and demonstrated a significant improvement in both anatomical and functional outcomes at
12 months of follow-up.'*> However, in a small prospective study of nine eyes with persistent or recurrent ME due to
RVOs (five CRVOs and four BRVOs), Paulose et al reported that IVZ significantly improved the mean central macular
thickness, but the mean BCVA did not improve from baseline.'*

Although previous studies have demonstrated the efficacy of both IVZ and IVB in the treatment of ME secondary to
CRVO,> !9 3 prospective comparative study of IVZ and IVB has not been reported. In a retrospective study, Braimah
et al compared the effectiveness of IVZ and IVB in patients with ME post-BRVO and showed that both drugs had similar
visual improvement and central macular thickness reduction; however, IVZ had a smaller number of injections and visits
than IVB. In our prospective RCT specifically studied in naive CRVO, both IVZ and IVB showed significant visual
improvement and CST reduction as early as in the first month and were maintained until month 6, when compared to the
baseline. These results are in good agreement with those of previous studies.>”*'*"'* However, when comparing between
groups, the IVZ appeared to have a better mean percentage of visual improvement and CST reduction than the IVB, but
the difference was not statistically significant.

Regarding safety, the disinclination toward IVZ injection has been due to concerns about its highly concentrated
buffered solution. The high osmolarity of ziv-aflibercept could lead to cellular toxicity.'® However, large and long-term
studies of intravitreal 1.25 mg/0.5 mL ziv-aflibercept injections showed an acceptable safety profile.'”*° Moreover, the
safety of IVZ (1.25, 2 and 2.5 mg) has been established through electroretinography studies, and no retinal toxicity was
observed up to 52 weeks.? > In our study, off-label ziv-aflibercept requires compounding, raising concerns about
sterility, shelf-life stability, and variability of drug concentration. Therefore, an interim analysis was planned for the early
termination of the study if unacceptable adverse effects were apparent. The interim results demonstrated that ziv-
aflibercept and bevacizumab were both effective and safe in the treatment of ME due to CRVO. The IVZ seemed to
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have a better mean percentage of visual improvement than bevacizumab. However, the wide confidence interval extends
to the left of the non-inferiority zone and includes zero values. The result indicates that the difference is not significant,
and the result regarding non-inferiority is inconclusive.'> This may be due to the small sample size or high variability of
the data. However, the confidence interval of mean percentage of CST reduction stayed in the zone of non-inferiority.'
The results demonstrated that ziv-aflibercept was not inferior to bevacizumab in terms of anatomical outcomes, but the
analysis of visual outcome was inconclusive.

Ocular and systemic side effects associated with IVZ injections are rare. Ocular adverse events previously reported
included conjunctival thinning, scleral nodule, iridocyclitis, transient increase in IOP, cataract progression, epimacular
membrane, retinal pigment epithelium tear, and endophthalmitis.'® Systemic adverse events included myocardial infarc-
tion and stroke.'” In our study, increased IOP was observed in one eye after the sixth intravitreal injection of
bevacizumab. This condition was completely resolved with topical anti-glaucomatous medication for a few days.

To the best of our knowledge, this study is the first comparative RCT to evaluate the efficacy and safety of
bevacizumab and ziv-aflibercept in naive CRVO with ME. The main strength of this study was the design with double-
masked RCT. The surgeon, patients, technicians, and assessors remained blinded until code breaking for the interim
analysis. Furthermore, no patient was lost to follow-up or withdrawn during the 6-month follow-up period. However, this
study had some limitations. The short follow-up time might not indicate a difference in the number of injections between
the two drugs, especially when these drugs are used monthly in the first 3-month of loading injection. The small sample
size might be another limitation to statistical insignificance. An increased sample size might result in small variability,
and the confidence interval might move to the inferiority or even superiority zone. This finding indicates that an
additional study should be conducted.

Conclusions

In this study, both IVZ and IVB showed significant visual improvement and CST reduction as early as the first month,
and were maintained until month 6. When comparing the groups, ziv-aflibercept had insignificantly better visual and
anatomical outcomes than bevacizumab in the treatment of ME secondary to CRVO. The mean number of injections was
lower in the ziv-aflibercept group; however, the difference was not statistically significant. These results demonstrate the
potential of ziv-aflibercept for the treatment of ME due to CRVO.

Data Sharing Statement
The study protocol and the clinical data collected during the trial, after deidentification, could be shared on personal
request.
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