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ABSTRACT 
 
Objective: To evaluate which factors influence maximum gain in best-corrected visual acuity after intravitreal 
injection of Bevacizumab as treatment for diffuse diabetic macular edema. 
Methods: This was a prospective, interventional trial including 112 eyes of 100 participants. Visual outcomes 
measured by change in visual acuity (VA) score, proportion gaining ≥15 letters, and change in central retinal 
thickness (CRT), presence of macular ischaemia, IS/OS integrity. 
Results: Mean change in the VA score was 9.2 ± 2.3 SD letters with a total of 79 eyes gaining ≥15 letters. 

Change in median CRT was  81.5 𝜇m. Younger age, higher baseline VA score, shorter duration of Diabetic 
Macular Edema (DME), absence of macular ischemia and an intact IS/OS junction were significantly 
associated with greater VA score improvement. 
Conclusion: Pronounced macular edema and intact IS/OS junction  may have a positive impact, and marked 
macular ischemia and a high preoperative best-corrected visual acuity may have a negative impact, on an 
increase in best-corrected visual acuity after intravitreal Bevacizumab injection in patients with diabetic 

macular edema. 
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INTRODUCTION 

 

Intravitreal Bevacizumab has 
increasingly been used as a treatment for 

intraocular proliferative, edematous, and 

neovascular diseases, such as central retinal 

vein occlusion, neovascular glaucoma 

without or with cataract surgery, 

proliferative vitreoretinopathy, persistent 
pseudophakic cystoid macular edema, 

exudative age-related macular degeneration, 

proliferative diabetic retinopathy, retinal 

telangiectasia and in other clinical 

situations, such as sympathetic 
ophthalmia1,2,3. Recently, intravitreal 

Bevacizumab also has been applied in eyes 

with diffuse diabetic macular edema, leading 

to an increase in visual acuity in some eyes4. 

It was, therefore, the purpose of the present 

study to evaluate which predictive factors 
are associated with an increase in visual 

acuity after an intravitreal injection of 

Bevacizumab in patients with diabetic 

macular edema. The Pan-American 

Collaborative Retina Study Group 
(PACORES) trial also have shown the 

monthly injection of intravitreal 

bevacizumab in diabetic macular edema is 

safe and efficacious5. Most of the past 

studies have directly correlated decrease in 

CMT with improvement in VA1,6. But there 

are other factors as well which directly or 
indirectly affect the ultimate improvement in 

VA post intravitreal bevacizumab injection. 

These factors includes presence or absence 

of macular ischemia, base line visual acuity, 

amount and duration of macular edema and 

morphologic type of macular edema as 
defined by OCT. 

 

MATERIALS & METHODS 

 

Study was conducted in the 
Department of Ophthalmology, IMS BHU, 

Varanasi. This was a prospective clinical 

therapeutic trial including 112 eyes of 100 

participants. Visual outcomes measured by 

change in visual acuity (VA) score, change in 

central macular thickness (CMT), presence 
of macular ischaemia on FFA and IS/OS 

integrity. Based on OCT and FFA findings 

Diabetic macular edema was classified into 

different morphological forms. Based on 

FFA, degree and extent of macular ischemia 
was also noted. 

 

The degree of macular ischemia was graded 

as follows: 
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0, indicates no ischemia;  

1, nonperfused area(s) outside of the 
temporal vessel arcade;  

2, one nonperfused area within the temporal 

vessel arcade but without contact to the 

foveal avascular zone; 

3, more than 1 nonperfused area within the 

temporal vessel arcade but without contact 
to the foveal avascular zone;  

4, nonperfused area with contact to the 

foveal avascular zone, with parts of the fovea 

perfused;  

5, whole fovea nonperfused, with the 
diameter of the nonperfused area smaller 

than or equal to 1 disc diameter; 

6, whole fovea nonperfused, with the 

diameter of the nonperfused area larger than 

1 disc diameter. 

 
Inclusion criteria were all patients 

with diabetic macular edema diagnosed by 

78D slit lamp biomicroscopy, indirect 

ophthalmoscopy, OCT & FFA. Patients with 

clear ocular media so that OCT and FFA 
could be done. Exclusion criteria were 

patients who have previously undergone any 

intraocular procedure for treatment of 

diabetic macular edema like laser 

photocoagulation, vitrectomy etc. Patients 

previously treated with intravitreal injection 
other than Bevacizumab, like Triamcinolone 

and Ranibizumab. Patients with any other 

ocular disorders like uveitis, diagnosed 

glaucoma, retinal detachment, any diseases 

leading to media opacities etc. Unwilling 
patients were also excluded from the study. 

 

PROCEDURE 

 

All patients were prepped using 

povidone-iodine, sterile drape, and lid 

speculum as a part of pre-injection 

preparation. Conjunctival displacement with 

a cotton tip, dipped in povidone-iodine, was 
done prior to the injection. 0.05ml 

containing 1.25mg of bevacizumab was 

given as Intravitreal injection under aseptic 

precautions under topical anesthesia. All 

intravitreal injections were given with 30G 

sterile needles. After the intravitreal 
injection, the patients were usually re-

examined the first day after injection, 

followed by re-examinations at about 1-

month intervals. The mean ± SD follow-up 

was 10.2 ± 7.6 months (median: 7.7 months; 
range: 1.0 - 32.6 months). The visual acuity 

was measured using Snellen charts. The 

BCVA was recorded on all occasions. 

Macular thickness and IS/OS junction 

integrity was also recorded on every occasion 

using spectral domain OCT. Two different 
outcome measures were analyzed: 

maximum gain in BCVA and change in 

BCVA after approximately 6 months. 

Predictive factors were tested using simple 

and multiple linear regression analysis. 
 

RESULTS 

 

In a multiple linear regression 

analysis, maximum gain in BCVA after the 

intravitreal injection of Bevacizumab was 
significantly (P < 0.001) and negatively 

correlated with an increased degree of 

macular ischemia and a higher preoperative 

visual acuity. Improvement in BCVA was 

significantly and positively correlated with 
increased degree of macular edema at 

presentation (P = 0.001). Change in BCVA 

after the intravitreal Bevacizumab injection 

was statistically independent (P =0.15) of 

age, sex and presence pseudophakia.[Figure 

1]
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Figure 1: Changes in VA in various age groups 

 

Mean visual acuity improved from 18 

± 3.86 to 28 ± 3.82 over 6 months of follow 

up period which was found to be statistically 

significant (p value < 0.001). In the same 
period the mean CMT (Central macular 

thickness) decreased from 429 ± 31.1 to 347 

± 26.27 this difference was also found to be 

significant statistically. [Table 1] 

 

 

Table 1 

 Base line   6 months   P value 

Visual acuity (Snellen letters)  18  ± 3.86  28 ± 3.82  < 0.0001 

    

Mean central retinal  thickness  429 ± 31.10  347 ± 26.27  < 0.0001 

 

Figure 2 shows that macular 

ischaemia at baseline was significantly and 

negatively associated with post injection 

BCVA.
 

 
Figure 2 

 

Figure 3 and 4 represents the changes in visual acuity and CMT over follow up period of 

6 months respectively. 
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Figure 3 

 

 
Figure 4 

 

DISCUSSION 

 

Mean change in the VA score was 9.2 

± 2.3 SD letters with a total of 79 eyes 
gaining ≥15 letters. Change in mean CMT 

was 81.5 𝜇m. The results of the present 

study suggest that there are some factors 
that are associated with the change in BCVA 

after the intravitreal Bevacizumab injection. 

Eyes with a large ischemic area in the 

macula showed a less marked increase in 

BCVA after the intravitreal Bevacizumab 

injection than eyes with less marked 
macular ischemia. This corresponds to the 

clinical experience that intravitreal 

Bevacizumab might increase BCVA as much 

as macular ischemia will allow it7. Another 

predictive factor for the change in visual 

acuity after the intravitreal injection of 

Bevacizumab may be the amount of macular 

edema8-10. The more pronounced macular 

edema was, the higher the increase in visual 
acuity after the injection, in univariate and 

multivariate statistical analyses. This 

reflects clinical observations that intravitreal 

Bevacizumab can lead to an almost complete 

restitutio ad integrum of the macula in an 
anatomical sense, with optical coherent 

tomographs showing a marked decrease in 

macula thickening with restoration of the 

foveal contour line after the intravitreal 

injection. Again, this agrees with clinical 

experiences that intravitreal Bevacizumab 
can increase visual acuity as much as 

macular ischemia, and not macular edema, 

allows it. An additional predictive factor for 
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change in BCVA after the intravitreal 

Bevacizumab injection was visual acuity at 

baseline10,11. The lower the baseline visual 
acuity was, the more marked its increase 

was. Because eyes with a relatively high 

preoperative visual acuity also showed an 

increase in BCVA, the data of the present 

study do not allow the conclusion that the 

intravitreal injection of Bevacizumab should 
only be performed in eyes with a low visual 

acuity. Based on the results of the present 

investigation, and in agreement with 

previous reports and studies,one might infer 

that patients with persisting diffuse diabetic 
macular edema may undergo intravitreal 

injection of Bevacizumab12-14. Before the 

advent of anti VEGF agents past studies 

reported laser photocoagulation as the 

mainstay of treatment for diabetic macular 

edema15-18. But many studies have reported 
laser can induce significant collateral 

damage and may significantly affect the final 

visual outcome19-21. There are, however, 

limitations of the present study that have to 

be considered if generalized statements are 
drawn from the investigation. The most 

important limitation may be the design as a 

case series study. Because it was the 

purpose of the study, however, to search for 

factors that may influence the change in 

BCVA after the intravitreal injection of 
Bevacizumab, a comparative randomized 

study design with a study group and a 

control group might not have been 

absolutely necessary. Furthermore, the 

primary outcome, best visual acuity during 

follow-up, is susceptible to statistical bias 

toward overoptimistic results. However, the 
preservation of the maximum level of visual 

acuity might be feasible if therapy is 

continued. Moreover, it was the aim of this 

study to establish predictive factors and not 

to prove efficacy of treatment with 

intravitreal Bevacizumab. Considering these 
arguments, we decided to analyze the best 

visual acuity during the whole follow-up and 

the visual acuity at 6 months after the 

injection. By using the second approach, 13 

(25%) instead of 1 (2%) of 53 eyes showed a 
loss in visual acuity compared with the 

baseline value. Interestingly, predictive 

factors did not differ substantially between 

both approaches. Finally, the present study 

using 53 eyes had only moderate power. The 

analysis was explorative, and no formal 
correction for multiple testing was applied in 

simple or multiple regression analyses.  

 

CONCLUSION 

 
Younger age, Lower baseline VA 

score , Higher grade and shorter duration of 

Diabetic macular edema, absence of macular 

ischemia and an intact IS/OS junction were 

significantly associated with greater VA 

score improvement. Baseline VA, macular 
ischemia and IS/OS integrity were 

important predictors for visual response to 

bevacizumab at 6 months. 
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