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Abstract
Background: Central retinal vein occlusion (CRVO), is the second-most common disorder after diabetic
retinopathy that threatens the vision related to retinal vessels. One of the main reasons of vision loss is CRVO in
acute and chronic forms.
Objective: The aim of this study was to investigate the response to intravitreal injection of triamcinolone,
bevacizumab, and a combined form in patients with CRVO.
Methods: This study was a double-blinded randomized clinical trial conducted on patients with CRVO who were
referred to the ophthalmology clinic of Urmia Imam Khomeini Hospital from May 2015 to May 2016. In total,
ninety patients were divided into three groups using random numbers table. The first group received intravitreal
triamcinolone acetonide (IVT) for treatment of macular edema due to CRVO, the second group received
intravitreal bevacizumab (IVB) and the third group received a combination of IVT and IVB. The best corrected
visual acuity (BCVA) and central macular thickness (CMT) were recorded and analyzed using optical coherence
tomography system.
Results: In this study a total of 90 eyes were studied, 41 case (45.55%) were male and 49 cases (54.44%) were
female. The mean age of patients was 68.41±8.32 years. The mean score of final visual acuity was 0.293±0.11 in
the IVT group, 0.25±0.10 in the IVB group and 0.48±0.15 in the IVB+IVT group. The differences between
groups considering final visual acuity was significant (p<0.001). The mean thickness of final macular was
383.33±97.70 micrometer in IVT group, 386.33±136.79 micrometers in IVB group and 307.33±110.79
micrometers in IVT+IVB group which were significant (p=0.014).
Conclusion: Using a combination of bevacizumab and triamcinolone in the treatment of central retinal vein
occlusion compared with using each of them separately, had a better result and can be used as a solution in this
disease.
Trial registration: The trial was registered at the Thai Registry of Clinical Trials (http://www.clinicaltrials.in.th)
with the TCTR ID: TCTR20170612005.
Funding: The authors received no financial support for the research, authorship, and/or publication of this article.
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1. Introduction
Central retinal vein occlusion (CRVO), is the second-most common disorder after diabetic retinopathy (1). One of
the main reasons of vision loss is CRVO in acute and chronic forms. There are many risk factors associated with
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CRVO including age, hypertension, diabetes mellitus, retinal artery atherosclerotic changes, open-angle glaucoma
and hyperopia (2). Its prevalence increases with age and varies from 0.1% to 5%. Visual acuity is a reflection of the
severity of the disease, retinal macular hemorrhage, cystoid macular edema and ischemia (3). Macular edema is one
of the fundamental causes of vision loss in chronic and acute CRVO as well as ischemic and non-ischemic forms
(4). CRVO study showed that although the macular network photocoagulation decreased angiographic edema, the
vision did not improve (3). Recently, the standard treatment for central retinal vein occlusion was limited to
photocoagulation for neovascular adverse effects and there was no solution to macular edema (3). The main trigger
for the formation of edema and macular neovascularization in patients with CRVO is the production of vascular
endothelial growth factor (VEGF (caused by hypoxia, which is an angiogenic factor, causing angiogenesis and
increase of vascular permeability (5). It has been shown that vascular endothelial growth factor increases in eyes
with CRVO (6). Some studies, as noted, have shown that the injection IVB and injection of IVT have beneficial
effects for these cases. However, due to their half-life, repeated injections are required (22). Studies did not have the
same results on the effectiveness and safety of these therapies in CRVO, and so, this shows the importance of this
study in the world. Thus, the aim of the study was to compare the effectiveness of IVT and IVB separately and
combined, for the treatment of patients with CRVO, to obtain the best choice.

2. Material and Methods
This study was a double-blinded randomized clinical trial conducted on patients with CRVO who were referred to
the ophthalmology clinic of Urmia Imam Khomeini Hospital from May 2015 through May 2016. In total, ninety
patients were divided into three groups using a random numbers table. The first group received IVT 2 mg for
treatment of macular edema due to CRVO, the second group received IVB 1.25 mg and the third group received a
combination of IVB 1mg and IVT 1.5 mg. All injections were carried out by one ophthalmologist after prep and
drape of eye if interest in the special room of eye ward. Inclusion criteria were patients with CRVO and satisfaction
to participate in the study. Exclusion criteria were the need to use macular photocoagulation in the treatment
process, and intravitreal injection of any drug affecting IVB and IVT. This study had some confounding factors
including systemic inflammatory disorders such as autoimmune disease, systemic risk factors, such as hypertension,
diabetes, systemic vascular disease, glaucoma, hypercoagulable states, dyslipidemia, and elevated plasma levels of
homocysteine, concomitant ocular pathology, e.g., diabetic retinopathy or glaucoma, vitrectomy, history of cataract
surgery, contraindications for bevacizumab or triamcinolone and pregnancy.

This study was approved by the Ethics Committee of Urmia University of Medical Science (ID code:
IR.UMSU.REC.73950114), and the objectives of the study were explained to all participants, and all of them agreed
to participate and were assured of the confidentiality of their individual information as well as the voluntary nature
of participating in the study. All patients were informed about the protocol of our study and written informed
consent was taken. The goals of the study were explained to all participants and all of them agreed to participate and
were assured considering the confidentiality of their individual information as well as the voluntary nature of
participating. The best corrected visual acuity (BCVA) and central macular thickness (CMT) were recorded and
analyzed using optical coherence tomography (OCT). The outcomes were checked at 10 a.m., and considering the
blinded nature of this study, neither participants nor analyzer, had any information about the group assigned to the
patients. Of a total of 90 patients, 41 patients (45.55%) were male and 49 patients (54.44%) were female. The mean
age of the patients was 68.41±8.32 years. The Kolmogorov Smirov was done indicating the normal distribution of
the data. The data were analyzed using software SPSS version 21. All data entered into SPSS version 21 software
and data as frequency (percentage) and mean ± SD were reported. ANCOVA (Analysis of Covariance) test was used
to compare three groups. Less than 0.05 was considered as the level of significance (p<0.05).

3. Results
In this study, a total of 90 eyes were studied including 30 patients in an IVT injection group, 30 patients in an IVB
injection group and 30 patients in a combination of IVT and IVB injection group, 41 cases (45.55%) were male and
49 cases (54.44%) were female. The mean age of the patients was 68.41±8.32 years. The mean score of final visual
acuity was 0.293±0.11 in the IVT group, 0.25±0.10 in the IVB group and 0.48±0.15 in the IVB+IVT group. The
differences between groups, considering final visual acuity, was significant (p<0.001). The patients were followed
up two times and the mean of BVA was 0.1±0.05 micrometer in the IVT group, 482.11±120.08 micrometers in the
IVB group and 0.34±0.16 micrometers in the IVT+IVB group (Table 1). The average of baseline visual acuity was
obtained as following, in the IVT group, 301±0.04, in the IVB group, 101±0.04 and in the IVT + IVB group,
501±0.05. The difference between the groups was not statistically significant in terms of baseline visual acuity
(p=0.968) (Table 2). The mean thickness of baseline macular was 480±107.99 micrometer in the IVT group,
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476±133.17 micrometers in the IVB group and 490.33±121.44 micrometers in the IVT+IVB group which were not
significant (p=0.895) (Table 2). The average of final visual acuity was obtained as following, in the IVT group,
0.293±0.11, in the IVB group, 0.25±0.1 and in the IVT + IVB group, 0.48±0.15. The difference between the groups
was statistically significant in terms of final visual acuity (p<0.001) (Table 2). The average of final macular
thickness was 383.33±97.70 micrometers in the IVT group, 386.33±136.79 micrometers in the IVB group and
307.33±110.79 micrometers in the IVT+IVB group, which were significant (p<0.014) (Table 2). The improvement
of final visual acuity and macular thickness compared to baseline in all three groups were shown in Figures 1 and 2.

Table 1. Average of baseline and final of visual acuity and macular thickness in the three groups.
Variable Mean SD
Baseline visual acuity 0.1 0.05
Baseline macular thickness 482.11 120.08
Final visual acuity 0.34 0.16
Final macular thickness 359 120.66

Table 2. Average of baseline visual acuity, baseline macular thickness, final visual acuity and final macular
thickness in the three groups.

Group baseline visual acuity baseline macular
thickness

final visual acuity final macular thickness

Mean (SD) p-
value

Mean (SD) p-
value

Mean (SD) p-
value

Mean (SD) p-
value

IVT 0.103
(0.04)

0.968 480 (107.99) 0.895 0.293
(0.11)

<
0.001

383.33 (97.70) 0.014

IVB 0.101
(0.04)

476 (133.17) 0.25 (0.1) 386.33
(136.79)

IVB+IVT 0.105
(0.05)

490.33
(121.44)

0.48 (0.15) 307.33
(110.79)

Figure 1. Comparison of improvement rate of visual acuity in the three groups
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Figure 2. Comparison of improvement rate of macular thickness in the three groups.

4. Discussion
Results of analysis of data obtained in this study showed that intravitreal administration of a combination of IVT and
IVB drugs, had a greater impact on visual acuity and CMT in the CRVO compared to each of the drugs. During the
last ten years, IVT is widely used for the treatment of proliferative diseases, ocular neovascular edematous and
central retinal vein occlusion (29). A disproportionate distribution of inflammatory cytokines and antigenic-related
retinal vein occlusion has been reported (30) and experimental and clinical studies have showed the temporary
impact of the anti-inflammatory effect of triamcinolone in the CRVO (29). The two main complications of IVT are
the increase of intraocular pressure and cataracts caused by steroid injections (31-34). Instead, studies of
bevacizumab by Rosenfeld et al, and another researcher have showed the improved visual acuity and decrease in
macular thickness, and only minor complications in patients with CRVO have demonstrated (35-38). The rise of
anti-VEGF compounds caused significant progress in the treatment of various diseases of eyes. VEGF-A has various
effects on physiological and pathophysiological processes such as the vascular permeability, chemotaxis,
inflammation and mythogenesis (39). VEGF stimulates neovascularization, and is a crucial factor for the creation of
blood vessels and neuron cells (40). On the one hand, hypoxia and oxygen free radicals are known as agents for the
stimulation of VEGF and on the other hand, there are low levels of the VEGF in the context of epithelium pigment
of the retina (39, 41). All VEGF isoforms are possible using bevacizumab and ranibizumab. There is evidence
supporting the theory that the use of selective inhibitor of VEGF-165 isoforms can be the means for reducing the
pathological effects while maintaining its normal physiological function (42). Thus, according to available evidence,
the use of each of these treatments alone, the more probable the harms and risks can be expected for the patients. So,
in this study, effects of a combination of the drugs were compared with each of these drugs alone. In the study by
Ekdawi et al., the authors reported a CRVO resistant to monotherapy bevacizumab or triamcinolone which the
combination therapy of triamcinolone and bevacizumab resulted in an improvement in visual acuity and central
macular thickness (43), and this study confirmed that the two-drug treatment was better. In another study of Ehrlich
et al, the authors suggested that the combination of bevacizumab and triamcinolone improves the structure outcome
in patients with retinal vein occlusion, but the authors have stated that they have no priority in using a combination
of the two drugs six months after treatment compared with other studies in which either of these drugs alone had
been used to achieve their objective. The last part of this study was not consistent with our study, which can be due
to the longer duration of follow-up, as well as the lack of monotherapy. Also, the structure of studied populations
differed in the two groups that these differences can be effective (44). In the study of Ramazani et al., the results
showed the better response to treatment in the group of IVB, so that our study showed the better response to
treatment in the group of combined IVB and IVT, which was inconsistent with our results (22). But the results of the
study of Jin et al., were consistent with our results and had the better outcome in the group of combined IVT and
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IVB (45). Wang et al., reported that there was no significant difference in terms of CRVO treatment using IVT and
IVB, which was inconsistent with our results (46). There is still need for further studies in order to access additional
information about the choice treatment for CRVO. Other limitations of the current study were the small sample of
participants and performing in the single center.

5. Conclusions
In general it can be concluded that the combination of bevacizumab and triamcinolone had better effect in the
treatment of CRVO compared to the use of them alone, and can be used as a solution in the treatment of this disease.
We suggest that the solution of the bevacizumab and triamcinolone be made by pharmacology factories, but before
that, future studies in a larger sample and in different populations may approve the results of our study.
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