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ABSTRACT

OBJECTIVES: To compare the effect of intravitreal-bevacizumab (IVB) and
intravitreal-triamcinolone (IVT) with IVB alone on visual acuity (VA) and central
foveal thickness (CFT) in patients with macular edema (ME) secondary to
central retinal vein occlusion (CRVO).

METHODS: This quasi-experimental study was conducted from June 2018 to
December 2018 on patients with ME secondary to CRVO, admitted at
Hayatabad Medical Complex, Peshawar, Pakistan. Out of thirty patients
included in this study, fifteen were included in Group-A (received combination
therapy IVT and IVB) and 15 in Group-B (received IVB alone). The subjects
were followed up at 3™ and 6" month post-treatment and changes in VA
(logMAR) and CFT were recorded at each visit. The comparative analyses of
variables were carried out with-in the groups and between the groups.

RESULTS: Mean age of patients was 60.93+4.38 years (group-A) and
60.73+3.67 years (group-B). Mean VA at baseline & 6" month was 0.87+0.09 &
0.32+0.06 in group-A as compared to 0.88+0.10 to 0.44+0.06 LogMAR units
in group-B respectively (p<0.001). Mean CFT at baseline & 6th month was
673.67+38.33 & 264.4+16.73 in group-A as compared to 674.07+36.32 &
271.01+20.14 im in group-B respectively (p<0.001). There was no significant
difference in CFT between the two groups at 3™ month (p=0.84) and 6" month
(p<0.33) post-treatment, although it was statistically significant when
compared within the groups.

CONCLUSION: Combined treatment is more effective than VB alone in
improving VA in CRVO related ME. However, the effect of combined treatment
on CVT is not superior to IVB alone.

KEY WORDS: Central Retinal Vein Occlusion (MeSH); Bevacizumab (MeSH);
Triamcinolone (MeSH); Intravitreal Injections (MeSH); Macular Edema (MeSH);
Visual Acuity (MeSH).
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INTRODUCTION

R:inal Vein Occlusion (RVO) affects
ore than |6 million adults world-
wide.' Vein occlusions are the second
leading cause of decreased vision from
retinal vascular disease, after diabetic
retinopathy. The Central Retinal Vein
Occlusion (CRVO) results from the
obstruction to venous flow leading to
congestion, hemorrhages, capillary non-
perfusion, ischemia, and edema.' The

identified risk factors are hypertension,
diabetes mellitus, glaucoma, shorter
axial length, age, and smoking.” CRVO
often presents with a sudden decrease
in vision or with distortion, warped, or
wavy vision, floaters, tiny dark spot in
the field of vision the symptoms become
worse over matters of hours and days.’
Clinically the CRVO is divided into
impending CRVO, non-ischemic CRVO,
and ischemic CRVO.** Vascular endo-
thelial growth factor (VEGF) produced
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due to retinal ischemia leads to loss of
blood-retinal barrier resulting in macular
edema (ME) and retinal neovasculariza-
tion.*” Triamcinolone acetonide has
shown efficacy in stabilizing the blood-
retinal barrier by decreasing cell
membrane permeability, inhibiting
polymorphonuclear infiltration to
injured tissues, blocking macrophage
recruitment and phagocytosis, and down-
regulating inflammatory cytokines such
as interleukin-5, 6, 8, tumor necrosis
factor, and prostaglandins’’ Studies have
also suggested the efficacy of corticos-
teroids in downregulating the receptors
of vascular endothelial growth factor
(VEGF).? Bevacizumab acts by binding
and inhibiting the receptors of VEGF on
the surface of endothelial cells. This
leads to a decrease in the action of VEGF
which results in a decrease in angiogenesis
and vascular permeability.”'® The
diagnosis of CRVO is clinical and
monitoring of disease is by visual acuity
(VA) and central foveal thickness (CFT)
by Optical Coherence Tomography
(OCT).” The treatment of non-ischemic
CRVO with ME is intravitreal Anti-VEGF
therapy or Ozurdex implant."
Commonly used Anti-VEGF to treat ME
due to CRVO are Bevacizumab,
Ranibizumab, and Aflibercept."
Bevacizumab is most commonly used in
developing countries due to its low cost.
The CRVO patient has been classified
into a treatment responder and a low-
responder group based on VA and
central retinal thickness (CRT) change.”

Itis well known that intravitreal steroids
and intravitreal Anti-VEGF can improve
VA and CFT in ME due to CRVO.”"
However, there is limited knowledge on
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whether a combination of these two has
better effects than intravitreal anti-
VEGF alone." This study was designed
to know the effects of combined therapy
of intravitreal bevacizumab (1.25mg/
0.05ml) and triamcinolone acetonide
(2mg/0.05ml) injections in comparison
to intravitreal bevacizumab (IVB) alone
in the treatment of ME due to CRVO.
This study will give us evidence of added
beneficial effects (if any) of combination

Analysed (n= 15)

Figure |: Methodology flow chart

therapy in the management of ME
secondary to CRVO and if found more
effective then it will be used as treatment
guidelines for treating such patients.

METHODS

The study was approved by the ethical
review committee of Hayatabad Medical
Complex, Peshawar, Pakistan and
adhered to the tenets of the declaration

TABLE I: BASELINE DEMOGRAPHICS OF THE STUDY POPULATION (N = 30)

Parameters Group A Group B
(IVT +1VB) (IVB Alone)

Gender Male (n=17) 10 (33.33%) 7 (23.33%) P lue ¥
distribution | Female (n=13) | 5 (16.67%) 8 (26.67%) - value
Treated Right (n=17) 9 8
eye Left (n=13) 6 7
Age in years (SD) 60.93+4.38 60.73+3.67 0.89
VA in LogMAR at Baseline
(Mean=5D) 0.87+0.09 0.88+0.10 0.86
CFT in microns at Baseline
(Mean=SD) (um) 673.67+38.33 | 674.07+36.32 0.98

n = Total number of participants, IVT = Intravitreal triamcinolone, IVB = Intravitreal bevacizumab, SD = Standard deviation, VA = Visual Acuity, LogMAR = logarithm of
minimum angle of resolution, CFT = Central foveal thickness, ¥ = Independent sample t-test was applied

of Helsinki (Ref. no. 094/HEC/PICO/18).
It was a quasi-experimental study
conducted at the Department of
Ophthalmology, Hayatabad Medical
Complex (HMC), Peshawar from June
2018 to December 2018. This trial was
registered with https://clinicaltrials.gov
(ClinicalTrials.gov Identifier: NCT04812
977). The sample size for this study was
calculated by a two-sample comparison
of percentages calculator in which post-
injection percentages were used. The
SCORE study had shown that 3-line
visual acuity gain was 30 percent from
the baseline while another study
conducted in India had shown that 3-line
gain of visual acuity in 85 percent of
patient'. For a 2-sided confidence level
of 95% and power of 80%, the total
sample size of 30 subjects with 15 in
each group was calculated by using an
online calculator. The subjects were
recruited from the out-patient depart-
ment (OPD). The written informed
consent was taken from all subjects.
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TABLE 1I: CHANGES IN VISUAL ACUITY & CENTRAL FOVEAL
THICKNESS FROM BASELINE TO 6™ MONTH POST TREATMENT
(WITHIN THE GROUPS COMPARISON) (N = 30)

. At 6™ month
At baseline
Parameters (Mean+5D) post-treatment | P value
B (Mean=+SD)

Visual Acuity | Group A 0.87+0.09 0.32+0.06 < 0.001

(LogMAR units) | Group B 0.88+0.10 0.44+0.06 < 0.001
Central Foveal | Group A | 673.67+38.33 264.4+16.73 < 0.001
Thickness (um) | Group B | 674.07+36.32 271.01+20.14 < 0.001

n = Total number of participants, SD = Standard deviation, ¢ = Paired sample t-test was applied

Non-random sampling technique was
used. Subjects were assigned to the
treatment groups based on their
presentation sequence; odd numbers
were sent to Group A and even
numbers to Group B. The CONSORT
2010 flow diagram is shown in figure 1.
Subjects of either gender, age greater
than or equal to 40 years, having ME
secondary to CRVO, best-corrected
visual acuity (BCVA) of less than or equal
to 0.3 on Log MAR chart (Snellen
equivalent of 6/12), CFT greater than or
equal to 250 microns on Heidelberg
Spectralis Spectral Domain Optical
coherence tomography (SD-OCT) and
clinical diagnosis of CRVO by consultant
vitreo-retina were included in this study.
Subjects excluded from the study were
those who previously recei-ved laser
treatment and/or intravitreal injection
of any Anti-VEGF agent, having one eye,
diagnosed case of glaucoma, family
history of glaucoma, young patient, and
anyone who has received any treatment
for CRVO before presen-ting to us. The
slit lamp biomicroscopic examination
was performed and clinically diagnosis of
the presence of ME due to CRVO were
documented. For each subject baseline
(BCVA) was recorded on the Log MAR
visual acuity chart. Base-line SD-OCT
was done to record CFT.

A single injection of triamcinolone
acetonide (Kenacort-A®) [2mg/0.05ml]
and intravitreal bevacizumab (Avastin®)

[1.25mg/0.05ml] was given at the start
of the treatment whereas intravitreal
bevacizumab (1.25mg/0.05ml) was
repeated monthly for 3 months. Group
A received combination therapy of VB
(1.25mg/0.05ml) and IVT (2mg/0.05ml)
injection while Group B received IVB
(1.25mg/0.05ml) alone. All subjects were
observed by a vitreo-retina consultant.
The main outcome of the study was an
improvement in visual acuity and CFT
on SD-OCT from baseline to the sixth
month. At each subsequent visit at 3, 6
months post-injection, patient visual
acuity (VA in Log-MAR), and central
foveal thickness (on SD-OCT) were
measured.

The data were analyzed by using SPSS
version 24. The post-injection visual
acuity and central foveal thickness were
used to calculate results and student t-
test were applied on these two variables
of Group A and Group B. The with-in
the groups and between the groups'
comparisons were done to check for
any statistical difference between the
outcome at baseline and follow-up. A p-
value of = 0.05 was taken as significant.

RESULTS

Out of 30 patients, 17 (56.7%) were
males and |3 (43.3%) were females. A
total of 30 eyes were in included in this
study, 15 in either group. Right eye was
involved in 17 (56.7%) cases and left eye

in 13 (43.3%) cases. Mean age of patients
was 60.93+4.38 years and 60.73+3.67
yearsin group Aand group B respectively.
Table | shows the baseline demographics
of our study population. At baseline, there
was no significant difference in age, VA,
and CFT between the two groups.

Table Il represents with-in the group's
comparison; in both groups, the mean
VA and CFT improved significantly at
6th-month post-treatment from baseline
(p<0.001). When we analyzed the results
between the groups, we found that VA
significantly improved in Group A in
comparison to Group B at 3" month
(p=0.017)and 6" month (p <0.001) post-
treatment. But there was no significant
difference in CFT between the two
groups at 3" month (p=0.84) and 6"
month (p<0.33) post-treatment, although
it was statistically significant when
compared within the groups (Table Ill).

DISCUSSION

Our study aimed to compare the
outcome of combination treatment
(IVT+IVB) with IVB alone on VA and
CFT in ME due to CRVO. We found that
combination therapy has better effects
on visual acuity gain as compared to VB
alone. Comparing anatomical results of
this study with SCORE and CRUISE
trial, the mean improvement in CFT in
CRUISE trial is of 435 micron from
baseline'® with a mean improvement in
SCORE trial of CFT is of |18 microns
from baseline.” In our study, mean
improvement in Group A (combination
group) 409.26 micron while Group B
(bevacizumab alone group) shows an
improvement of 403 microns from
baseline CFT. When comparing
functional outcomes, in the CRUISE trial
47% of patients had greater than 3-line
visual acuity gain from baseline,' and in
the SCORE trial is 30% of the patient
has 3-line visual acuity gain from

TABLE lll: CHANGE IN VISUAL ACUITY & CENTRAL FOVEAL THICKNESS FROM BASELINE TO
6™ MONTH POST-TREATMENT (BETWEEN THE GROUPS COMPARISON) (N = 30)

Parameters Group A (Mean=SD) Group B (Mean=SD) P - value v
Visual Acuity At baseline 0.87+0.09 0.88+0.1 0.86
(LogMAR units) At 3" month post-treatment 0.61+0.1 0.69+0.07 0.017
At 6 month post-treatment 0.32+0.07 0.44+0.06 < 0.001
Central Foveal At baseline 673.67+38.33 674.07+36.32 0.98
Thickness (1m) At 3¢ month post-treatment 412.47+22.16 414.60+34.18 0.84
At 6™ month post-treatment 264.4+16.73 271.07+20.14 0.33
n = Total number of participants, SD = Standard deviation, ¥ = Independent sample t-test was applied
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baseline.” In our study, 66% of the
patient has visual acuity gain of 3-line in
group A (combination group) while in
group B (bevacizumab alone group)
59% of the patient has visual acuity gain
of 3-line. Chiquet C, et al. randomized
patients to receive anti-VEGFs and
dexamethasone implants in patients
with CRVO shows significant
improvements in visual acuity in the
DEX group with no difference in CFT."
The GENEVA study also showed that
injection of dexamethasone implant had
favorable in improving visual acuity
during 6 months."” Sharareh B, et al. also
show that adding dexamethasone
implant to complete or partial
responders of bevacizumab results in
significant improvement in both CFT
and VA* The OMAR study compared
adding Ozurdex and triamcinolone
acetonide to refectory cases of cystoid
ME despite repeated bevacizumab
therapy in central vein occlusion which
shows that adding steroid significantly
improved CFT. Results of the Tanzanite
Study concluded that combination
therapy of intravitreal aflibercept and
suprachoroidal triamcinolone acetonide
had shown improvement in both visual
and anatomical outcomes in patient
with RVO.” There is a transient increase
of IOP among 4 patients of group A
(7.5%) after injection, which was
returned to baseline level with topical
anti-glaucoma medication. It is difficult
to compare this study to the results of
randomized control trials because these
trials had slightly different inclusion
criteria and were designed differently, in
the present study there was a limited
number of patients, and the study was
conducted in only one hospital.

CONCLUSION

Combined treatment is more effective
than IVB alone inimproving VA in CRVO
related ME. However, the effect of
combined treatment on CVT is not
superior to VB alone. However, these
findings represent short term results
with combine IVB and IVT for ME
secondary to CRVO. The prolonged
Anti-VEGF effect of combination
therapy may help reduce the number of
injections and provide a prompt and
sustained decrease in ME. IVB and IVT
may have a synergistic effect on

minimizing the sequelae of vision-
threatening ME secondary to central
retinal vein occlusion. We recommend
further trials with a larger sample size
and multi-centered approach to further
evaluate the combination therapy for
ME secondary to CRVO.
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