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To Compare the Mean Difference in Central Macular 
Thickness and Best Corrected Visual Acuity in Patients of 
Diabetic Macular Edema Receiving Intravitreal 
Ranibizumab versus Bevacizumab 
Rehan Saleem1, Afia Matloob Rana2, Waseem Akhter3, Salman Tariq Toosy4, Fuad Khan 
Niazi5, Irum Yousafzai3 
 
Abstract: 
Objectives: To compare the efficacy of two anti VEGF ranibizumab and bevacizumab in 
diabetic macular edema. 
Methods:  It was a randomized control trial conducted at the Eye department of Holy Family 
Hospital Rawalpindi 23rd April 2021 to 23rd April 2022. A total of 60 patients (30 in each 
group) with diabetic macular edema of age range from 15-65 years. In Group A 30 patients 
received three consecutive monthly intravitreal injections of ranibizumab 0.03mg/0.05ml. In 
Group B 30 patients received three consecutive monthly intravitreal injections of bevacizumab 
1.25mg/0.05ml. After 3 months best corrected visual acuity and central macular thickness was 
recorded. Data was entered and analyzed by using SPSS VERSION 22.  
Results:  Total 60 patients were included in the study, 30 in each group. The mean age of 
patients in group A was 38.67 ± 7.88 years and in group B was 39.43 ± 8.02 years. Out of 60 
patients, 45 (75.0%) were female and 15 (25.0%) were male. The reduction in central macular 
thickness (CMT) after three months with intravitreal bevacizumab and ranibizumab was 342.23 
± 6.41 and 320.10 ± 9.79 respectively (p-value = 0.0001). The improvement in best corrected 
visual acuity with intravitreal bevacizumab and ranibizumab after three month was 0.45 ± 0.02 
and 0.48 ± 0.03 (p-value = 0.0001). 
Conclusion: This study concluded that ranibizumab is better as compared to bevacizumab in 
terms of mean central macular thickness and best corrected visual acuity in patients of diabetic 
macular edema. Al-Shifa Journal of Ophthalmology 2023; 19(4): 154-161. © Al-Shifa Trust 
Eye Hospital, Rawalpindi, Pakistan. 
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Introduction: 
Diabetes is multiorgan, metabolic disease 
of public health concern worldwide1. 
According to the International Diabetes 
Federation in 2022, 26.7% of adults in 
Pakistan are affected by diabetes making 
the total number of cases approximately 
33million 1. Diabetic retinopathy is a major 
cause of visual impairment in working age 
adults worldwide2. Diabetic retinopathy is a 
microangiopathy in which small blood 
vessels are particularly vulnerable to 
damage from hyperglycaemia. The 
pathogenic factors involved in diabetic 
retinopathy are cellular damage due to 
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intracellular sorbitol accumulation, 
oxidative stress due to free radical excess, 
accumulation of advanced glycation end 
products (AGE) and excess activation of 
several protein kinase C isoforms3. 
Vascular endothelial growth factor causes 
angiogenesis and increase in retinal 
vascular permeability by increasing the 
phosphorylation of the tight junction 
proteins. 
Diabetic macular edema is major cause of 
visual impairment in diabetics and its 
pathogenesis is multifactorial and still not 
completely understood. Alteration of blood 
retinal barrier is the hallmark of diabetic 
macular edema which can lead to death of 
pericytes, thickening of capillary basement 
membrane, loss of smooth muscles, and 
proliferation of endothelial cells. Macular 
edema divides into Focal diabetic macular 
edema which is caused by accumulation of 
fluid from leaking microaneurysms and 
diffuse macular edema which is caused by 
leakage without any clear source. The fluid 
is initially located between outer plexiform 
and inner nuclear layer latter it may involve 
the inner plexiform and nerve fibre layer 
until the entire thickness of retina become 
edematous4. Based on OCT, cystoid 
macular edema is considered as intraretinal 
cystoid-like, hypo-reflective spaces with 
highly reflective septa separating the 
cystoid-like spaces5. 
Available treatment options for diabetic 
macular edema are laser photocoagulation, 
intravitreal corticosteroids and intravitreal 
anti-VEGF. Conventional Laser treatment 
reduces the risk of moderate visual loss by 
approximately 50% without guaranteeing 
remarkable effects on visual improvement. 
Laser photocoagulation is standard 
treatment previously, but now intravitreal 
anti- vascular endothelial growth factors 
(anti-VEGF) is considered first line 
because of better anatomical and functional 
outcome6. Along with anti-VEGF treatment 
rigorous diabetic control plays very 
important role.6 
Now anti-VEGF is considered as first line 
treatment for diabetic macular edema. 

Currently different anti-VEGF agents are 
available in market with different clinical 
effects and pharmacological properties. 
Three anti-VEGF agents are mainly used in 
clinical practice to improve vision loss 
associated with DME: Aflibercept 
(Eylea®), Ranibizumab (Lucentis) and 
Bevacizumab (Avastin®)7. 
In our study we compared effect of 
intravitreal ranibizumab and bevacizumab 
on diabetic macular edema. Bevacizumab is 
a complete humanized monoclonal 
antibody and much cheaper. The dose of 
bevacizumab is 2.5mg/0.1ml. It was mainly 
used for cancer therapy and its ocular use is 
off-label and is not commercially available 
for ocular use.8.  
Ranibizumab anti-VEGF is a monoclonal 
antibody fragment. It selectively binds to 
inhibit all isoforms of VEGF A. The usual 
dose is 0.5mg in 0.05ml. Ranibizumab is as 
cost effective as laser in the treatment of 
diabetic macular edema. Side effects 
associated with anti-VEGF are increase in 
blood pressure, MI, transient ischemic 
attack, stroke, thromboembolic event9. The 
FDA approved ranibizumab (Lucentis) for 
diabetic macular edema in August 20129. 
In real world study conducted by Olufemi 
O et al, the BCVA for eyes that received 
Bevacizumab at baseline, 4 months, 6 
months and 9 months post injection were 
0.32 ± 0.16, 0.32 ± 0.17, 0.40 ± 0.24 0.44 ± 
0.26 respectively while in eyes that 
received Ranibizumab, the mean BCVA at 
baseline, 4 months, 6 months and 9 months 
post injection was 0.33 ± 0.29, 0.40 ± 0.26, 
0.43 ± 0.26, 0.41 ± 0.26 respectively10. 
The purpose of our study is to compare the 
efficacy of two anti VEGF ranibizumab and 
bevacizumab in diabetic macular edema, 
which anti-VEGF causes more decrease in 
central macular thickness and gives better 
best corrected visual acuity. 

Materials and Methods: 
It was a randomized control trial conducted 
at Eye department of Holy Family Hospital 
Rawalpindi for duration of one year from 
23rd April 2021 to 23rd April 2022. Total 60 
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patients (30 in each group) with diabetic 
macular edema of age range from 15-65 
years of both genders and both type I and 
type II diabetes were selected. Patients with 
previous history of PRP, Vitreoretinal 
surgery, intravitreal steroids, tractional 
retinal detachment, Epiretinal membrane 
and those with H/O Cerebral vascular 
accidents or MI within 3 months prior to 
anti- VEGF were excluded from the study. 
After the approval letter from Institutional 
Research Forum of RMU, patient fulfilling 
selection criteria were included in the study 
after Informed consent. After explaining 
them procedure of study, patients were 
allocated study groups as mentioned in 
sampling technique. In patients having 
diabetic macular edema, baseline best 
corrected visual acuity and central macular 
thickness by optical coherence tomography 
was recorded prior to any intravitreal 
injection. Patients were divided into two 
groups based on their choice of anti-VEGF. 
Injections were given either ranibizumab or 
bevacizumab to the patients keeping in 
view their affordability. Group A, 30 
patients received three consecutive monthly 
intravitreal injections of ranibizumab 
0.03mg/0.05ml. Group B, 30 patients 
received three consecutive monthly 
intravitreal injections of bevacizumab 
1.25mg/0.05ml. All intravitreal injections 
were given 4mm posterior to the limbus if 
eye is aphakic or 3mm posterior to the 
limbus if eye is pseudophakic through pars 
plana with 30-gauge needles under topical 
anaesthesia. All patients were followed up 
monthly. After 3 months best corrected 
visual acuity and central macular thickness 
was recorded. All the information was 
recorded in the structured predesigned 
Performa of the study. Data was entered 
and analyzed by using SPSS VERSION 22.  
Mean and standard deviation was 
calculated for all quantitative variables like 
age, duration of Diabetes, macular 
thickness, and best corrected visual acuity. 
Frequency and percentages% were 
calculated for qualitative variables like 
gender and control of diabetes. Independent 

sample T- test at 5% level of significance 
was used to compare means of macular 
thickness and best corrected visual acuity in 
both study groups. Independent sample T-
test at 5% level of significance was also 
used to compare changes in means of 
macular thickness and best corrected visual 
acuity in both groups. Effect modifiers like 
duration, control of Diabetes, age and 
gender were controlled by stratifications. 
Post stratification independent sample t-test 
was applied. P Value less than 0.05% was 
taken as a significant. 
 
Results:  
A total of 60 patients (30 in each group) 
with diabetic macular edema of age range 
15-65 years of both genders and both types 
of diabetes were included in the study. The 
age range in this study was from 15 to 65 
years with mean age of 39.05 ± 7.90 years. 
The mean age of patients in group A was 
38.67 ± 7.88 years and in group B was 
39.43 ± 8.02 years. The majority of the 
patients 47 (78.33%) were between 25 to 45 
years of age as shown in Table 1.   
Out of these 60 patients, 45 (75.0%) were 
female and 15 (25.0%) were males with 
male to female ratio of ratio of 1:3 (Figure 
IV). Mean duration of DM was 6.23 ± 2.46 
years (Table 2). Distribution of patients 
according to control of DM is shown in 
Table 3. 
In this study, the reduction in central 
macular thickness with intravitreal 
bevacizumab and ranibizumab after three 
months was 342.23 ± 6.41 and 320.10 ± 
9.79 respectively (p-value = 0.0001). The 
improvement in best corrected visual acuity 
with intravitreal bevacizumab and 
ranibizumab after three months was 0.45 ± 
0.02 and 0.48 ± 0.03 (p-value = 0.0001) as 
shown in Table 4. Stratification of Best 
Corrected Visual Acuity with respect to 
age, gender, duration of disease and control 
of DM is shown in Table 5. Stratification of 
central macular thickness with respect to 
age, gender, duration of disease and control 
of DM is shown in Table 6. 
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Table 1: Age distribution for both groups (n=60) 

 
Age (years) 

Group A (n=30) Group B (n=30) Total (n=60) 

No. of patients %age No. of patients %age No. of patients %age 

15-45 24 80.0 23 76.67 47 78.33 

46-65 06 20.0 07 23.33 13 21.67 

Mean ± SD 38.67 ± 7.88 39.43 ± 8.02 39.05 ± 7.90 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2: Distribution of patients according to duration of DM. 

Duration (yrs) 
Group A (n=30) Group B (n=30) Total (n=60) 

No. of patients %ag
e 

No. of 
patients 

%ag
e 

No. of 
patients 

%ag
e 

≤5 15 50.0 14 46.6
7 29 48.3

3 

>5 15 50.0 16 53.3
3 31 51.6

7 
Mean ± SD 6.23 ± 2.46 6.23 ± 2.44 6.23 ± 2.46 

 
Table 3: Distribution of patients according to control of DM. 

Control 
Group A (n=30) Group B (n=30) Total (n=60) 

No. of patients %ag
e No. of patients %ag

e No. of patients %age 

Yes 10 33.3
3 10 33.3

3 20 33.33 

No 20 66.6
7 20 66.6

7 40 66.67 

 

Figure 1: Distribution of patients according to Gender (n=60) 
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Table 4: Comparison the mean difference in Central Macular Thickness and Best Corrected 
Visual Acuity in patients of diabetic macular edema receiving Ranibizumab versus those 
receiving Bevacizumab. 

Outcome Group A (n=30) Group B (n=30) p-value Mean ± SD Mean ± SD 
Best Corrected Visual Acuity 0.48 ± 0.03 0.45 ± 0.02 0.0001 
Central Macular Thickness 320.10 ± 9.79 342.23 ± 6.41 0.0001 

 
Table 5: Stratification of Best Corrected Visual Acuity with respect to age, gender, duration of 
disease and control of DM. 

 
Co-morbid conditions 

Group A (n=30) Group B (n=30) 
 
P-value 

Best Corrected 
Visual Acuity 

Best Corrected 
Visual Acuity 

Mean SD Mean SD 
Age (years) 
 

15-45 0.49 0.03 0.45 0.02 0.0001 
46-65 0.48 0.02 0.45 0.02 0.0001 

Gender Male 0.49 0.03 0.45 0.02 0.0001 
Female 0.48 0.03 0.45 0.02 0.0001 

Duration (months) 
 

≤5 0.49 0.03 0.45 0.02 0.0001 
>5 0.48 0.02 0.45 0.02 0.0001 

Controlled Yes 0.48 0.03 0.45 0.02 0.0001 
No 0.49 0.03 0.46 0.02 0.0001 

 
Table 6: Stratification of Central Macular Thickness with respect to age, gender, duration of 
disease and control of DM. 

 
Co-morbid conditions 

Group A (n=30) Group B (n=30) 
 
P-value 

Central Macular 
Thickness 

Central Macular 
Thickness 

Mean SD Mean SD 
Age (years) 
 

15-45 319.25 10.12 342.48 6.44 0.0001 
46-65 323.50 8.17 341.43 6.73 0.0001 

Gender Male 316.0 5.90 342.14 5.76 0.0001 
Female 321.59 10.58 342.26 6.72 0.0001 

Duration (months) 
 

≤5 318.27 9.75 343.0 7.01 0.0001 
>5 321.93 9.80 341.56 5.99 0.0001 

Controlled Yes 316.70 9.36 343.0 5.71 0.0001 
No 321.80 9.77 341.85 6.84 0.0001 

Discussion: 
Diabetes is a major global health burden 
in working age group due to its 
complications. Diabetic retinopathy is 
one of the major complications of 
uncontrolled diabetes and occurs in 30-
40% of diabetics11. 
In 2020, the number of adults worldwide 
with Diabetic Retinopathy, Vision 

Threatening DR, and Macular Edema 
was estimated to be 103.12 million, 
28.54 million, and 18.83 million, 
respectively; and the numbers are 
projected to increase up to 160.50 
million, 44.82 million, and 28.61 
million, respectively by 204512. 
There has been continuous increase in 
prevalence of diabetes in Pakistan. The 
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National Diabetes Survey of Pakistan 
(NDSP 2016–2017) had reported that 
the prevalence of diabetes was 26.3% in 
Pakistan13. The study conducted by 
Jokhio AH et al diabetes prevalence is 
very high in rural population of 
Pakistan. Prevalence of clinically 
established DR, was 24.2% (95% CI, 
22–26%). Age group >60 years and 
females had significantly more DR 
40.5% and 58.1% respectively14. 
Diabetic macular edema is leading cause 
of visual loss and meta- analysis yield 
its global prevalence of 5.47% among 
diabetics and it is increasing with each 
passing year15. 
Antivascular endothelial growth factors 
are first line treatment in management of 
diabetic macular edema. In study 
conducted by Lundeen EA et al the 10 
years trend of management of DME 
indicates use of Anti–vascular 
endothelial growth factor injections 
annual prevalence doubled among those 
with DME 15.7% to 35.2%16. 
Anti-VEGF is effective treatment 
modality and results in anatomical as 
well as functional improvement. 
Bevacizumab is most used anti-VEGF 
due to its cost effectiveness and 
Intravitreal bevacizumab resulted in 
decrease in central macular thickness 
and improvement in BCVA in case of 
DME in study conducted by Sharma S et 
al 17. 
Ranibizumab is effective, safe and FDA 
proved anti-VEGF. Global LUMINOUS 
study showed improvement in baseline 
VA after intravitreal ranibizumab for 
DME.  At 1-year, mean VA letter score 
improved by +3.5 (n = 502) from a 
baseline of 57.7 with a mean of 4.5 
injections. Rather than RCT this study 
indicates safety and efficacy of 
ranibizumab in real world clinical 
practices18.  
Previously multicenter RISE, RIDE and 
RESTORE clinical trials evaluate 
efficacy of IV ranibizumab and showed 
improvement in BCVA and Macular 

thickness with IV ranibizumab19. 
Olufemi O et al reported that 36 eyes 
with diabetic macular edema were 
enrolled in their study and at 4 months a 
larger percentage of eyes (47.6%) that 
received Ranibizumab had better visual 
acuities compared to (13.3%) eyes that 
received Bevacizumab. At 6 months, 
(26.7%) of eyes that received 
Ranibizumab had better visual acuities 
compared to 23.8% that received 
Bevacizumab. At 9 months, (33.3%) of 
eyes that received Ranibizumab had 
better visual acuities compared to (19%) 
of those that received Bevacizumab. 
This difference between two anti-VEGF 
was not statistically significant 20. 
Our results are also supported by 
another study conducted by Malik HA in 
Pakistan in which there is statistically 
significant improvement in visual acuity 
was observed in both the groups of 
intravitreal bevacizumab and 
ranibizumab for diabetic macular 
edema. There was also improvement in 
central retinal thickness and macular 
volume in both the groups, but 
difference was not statistically 
significant21. 
In another study of twenty-three eyes of 
nineteen patients conducted by Mirshahi 
R et al showed improvement in central 
macular subfield thickness from 418.30 
± 103.06 µm to 404.91 ± 115.48 µm 
before and 1 month after IV 
bevacizumab22. However, in contrast to 
this, there is another observational 
retrospective study carried out on 
bevacizumab resistant macular odema. 
Mean Central Macular Thickness 
decreased from 444.9 ± 109.2 µm to 
316.3 ± 54.5 µm after ranibizumab in 
these patients. Also, the mean BVCA 
increased from 49.9 ± 12.0 ETDRS 
letters to 61.1 ± 9.1. Treatment with 
intravitreal ranibizumab contribute to 
better visual and anatomical outcomes23. 
Our study has many shortcomings in 
terms of small sample size, single center 
and no long term follow up of patient. 
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There are also many other factors that 
play important role in improvement of 
diabetic macular edema like diabetic 
nephropathy. However, our study results 
should be useful for clinicians who 
wants to use FDA approved anti-VEGF. 
We recommend this study with 
multicenter approach, comparison with 
other anti-VEGF agents with frequency 
of intravitreal injections should be 
explored with large sample size.  
 
Conclusion: 
This study concluded that the ranibizumab 
is better as compared to bevacizumab in 
terms of mean central macular thickness 
and best corrected visual acuity in patients 
of diabetic macular edema. So, we 
recommend that intravitreal ranibizumab 
should be used in diabetic macular edema 
patients for preventing advance visual 
functional defects.  
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