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INTRODUCTION 

Diabetes mellitus refers to a group of common metabolic 

disorders that share the phenotype of hyperglycemia.1 

The American Diabetic Association broadly classifies 

Diabetes mellitus as type 1, and type 2 Diabetes mellitus. 

Other forms of diabetes including genetically mediated, 

secondary to endocrinopathies and drug or chemical 

induced, have also been recognized.2 Currently the 

number of cases of diabetes worldwide is estimated to be 
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ABSTRACT 

 

Background: To assess the role of intravitreal bevacizumab (1.25 mg) in patients with proliferative diabetic 

retinopathy with macular edema in terms of change in leakage area and best-corrected visual acuity. 

Methods: This prospective randomized interventional study was conducted in the Department of Ophthalmology 

from September 2013 to August 2015 and included thirty eyes of twenty patients. 

After a detailed history and ocular examination, diagnosed cases of proliferative diabetic retinopathy (PDR) and 

diabetic macular edema (DME) underwent sequential fundus fluorescein angiography. Bevacizumab was 

administered intravitreally. Patients were assessed two hours after injection for anterior chamber reaction and 

intraocular pressure and were advised follow-ups at 24 hours and then at 1, 4, 8 and 12 weeks. For the outcome, the 

change of retinal new vessels by assessment of leakage area using Quantitative Planimetric Analysis (QPA) of 

photographs as well as the change in best-corrected visual acuity (BCVA) from baseline to the 12 weeks follow-up, 

were done. Results were analyzed statistically by applying t-test. 

Results: Intravitreal bevacizumab injection lead to a significant decrease in leakage in DME and PDR, and 

improvement in mean BCVA. The effect was maximum at 4 weeks which weaned off as the study progressed through 

it remains statistically significant at the end of 12 weeks. 

Conclusions: Intravitreal bevacizumab plays a major role in treating and reducing visual deterioration in patients with 

proliferative diabetic retinopathy and diabetic macular edema. 

 

Keywords: Diabetic retinopatthy, Fluoroscien angiography neovasculariztion, Intravitreal bevacizumab, Macular 
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around 347 million; of these 90% are type 2 diabetes. The 

population of India has an increased susceptibility to 

diabetes mellitus. During the year 2004, there were 

estimated 37.7 million cases of diabetes in the country, of 

these 21.4 million were in urban areas and 16.3 million in 

rural areas.3 

Chronic complications of diabetes can be divided into 

vascular and nonvascular complications. The vascular 

complications are further subdivided into microvascular 

(retinopathy, neuropathy and nephropathy) and 

macrovascular complications e.g. coronary artery disease 

(CAD), peripheral arterial disease (PAD) and, 

cerebrovascular disease.4  

Diabetic retinopathy is progressive dysfunction of the 

retinal vasculature caused by chronic hyperglycemia 

resulting in structural damage to the neural retina.5 

Individual with diabetes mellitus is 25 times more likely 

to become legally blind than individuals without diabetes 

mellitus.4 Diabetic retinopathy changes are classified as 

non-proliferative (NPDR), proliferative diabetic 

retinopathy (PDR), and diabetic macular edema (DME). 

Imaging modalities used for diagnosis are fundus 

photography, optical coherence tomography and fundus 

fluorescein angiography (FFA).6 

Ocular treatment of diabetic retinopathy (NPDR, PDR, 

DME) includes scatter laser photocoagulation/ pan-retinal 

photocoagulation/focal or grid photocoagulation, intra-

vitreal anti-angiogenic factors (anti-vascular endothelial 

growth factor agents), and intravitreal corticosteroids, 

vitreolysis by intravitreal injection of tissue-plasminogen 

activator to bring complete posterior vitreous detachment 

or liquefaction of vitreous gel and vitrectomy for non-

clearing vitreous hemorrhage, tractional or progressive 

retinal detachment and macular edema with epiretinal 

proliferation, tangential traction or taut posterior 

hyaloids.6,7 

Proliferative diabetic retinopathy (PDR) and Diabetic 

macular edema (DME) are major cause of visual loss in 

diabetic patients. In PDR and DME, vascular endothelial 

growth factor (VEGF) is known to play a key role in the 

growth of new vessels from the retina or optic nerve since 

VEGF is thought to be released into the vitreous cavity in 

response to ischemia. Because VEGF has been shown to 

play a major role in retinal neovascularization, although 

other factors may be involved as well, anti-VEGF 

treatments have been hypothesized as an alternative 

adjunctive treatment for retinal neovascularization.8-14 

Bevacizumab (Avastin TM Genentech Inc., San 

Francisco, CA, USA) is a complete full-length 

humanized antibody that binds to all subtypes of VEGF 

and is successfully used in tumor therapy as a systemic 

drug.15  

Recently, several case reports and small-scale clinical 

trials provided evidence that intravitreally administered 

anti-VEGF drugs may induce a short-term regression of 

new vessels in vasoproliferative disease. Regression of 

optic disc neovascularization was demonstrated after 

intravitreal injection of the anti-angiogenic agent 

bevacizumab in the setting of diabetic retinopathy. 

Nevertheless, this effect seems to be transient as retinal 

neovascularization tended to recur by 12 weeks after a 

single intravitreal injection of bevacizumab.16 

This study was conducted to evaluate the efficacy of 

bevacizumab in diabetic macular edema and proliferative 

retinopathy with use of Fundus Fluorescein Angiography 

(FFA) in terms of reduction in leakage area and 

improvement in BCVA. 

METHODS 

This prospective randomized interventional study was 

conducted in the Department of Ophthalmology, Shri 

Guru Ram Rai Institute of Medical and Health Sciences, 

after getting the approval of the Institutional Ethics 

Committee (IEC).  

The patients visiting outdoor patient department (OPD) 

and diagnosed as a case of diabetic retinopathy were 

included and a written informed consent was taken. The 

study was conducted from September 2013 to August 

2015. Thirty eyes of twenty patients were included. 

Inclusion criteria 

All patients of proliferative diabetic retinopathy with 

diabetic macular oedema were included in the study. 

Exclusion criteria 

• Any ocular pathology obscuring the view of 

fundus. 

• Only focal macular edema attributable to focal 

leaks from micro aneurysm. 

• Presence of any other macular pathology like age 

related macular degeneration (ARMD) or any 

vascular occlusive diseases affecting macula. 

• Optic disc pathology due to chronic glaucoma.  

• Previously treated with pan-retinal 

photocoagulation (PRP) and grid laser within last 

six months. 

• Patients with evidence of vitreomacular traction. 

• Angiographic evidence of widening or irregularity 

of the foveal avascular zone (FAZ) suggestive of 

ischemic maculopathy.  

• Patients who didn’t turn up for follow up till 12 

weeks following intravitreal injection of avastin 

(bevacizumab). 

Procedure 

• All the patients were subjected to detailed history 

and ocular examination i.e. visual acuity 
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assessment (BCVA), applanation tonometry, slit-

lamp examination, dilated indirect 

ophthalmoscopy and fundus photography.  

• BCVA was recorded via early treatment diabetic 

retinopathy study (ETDRS) chart and changed to 

log units for calculation purpose. 

• Intra ocular pressure was recorded using 

applanation tonometer. 

• Slit lamp examination was performed to rule out 

anterior segment pathology i.e. presence or 

absence of cataract, iris neovascularisation and 

any media opacity obscuring the view of fundus. 

• Dilated slit lamp biomicroscopy was performed 

using +78 D lens and indirect ophthalmoscopic 

examination was also done for fundus 

examination. 

• Patient also underwent Investigations like blood 

pressure, random, fasting, and postprandial blood 

sugar, and glycosylated haemoglobin (HbA1c) 

levels. 

• Fundus photographs of diagnosed cases of diabetic 

retinopathy were taken in color and red free filter, 

and subsequently fundus fluorescein angiography 

was done after taking written and informed 

consent. 

• Medical fitness before intravitreal avastin for 

patients with PDR with macular edema was taken. 

• The intravitreal injection of 1.25 mg of 

bevacizumab (Avastin 100 mg / 4mL vial, 

Genantech Inc, San Francisco, USA) in a volume 

of 0.05 mL solution was administered 

intravitreally in supero-nasal or temporal quadrant 

through pars plana by 26-gauge needle at a 

distance of 4 or 3.5mm in phakic or pseudophakic 

eyes, under topical (paracaine) anesthesia.  

• The injections were given in the operating room 

under microscope after povidone-iodine eye 

preparation. 

• Patients were assessed 2 hr after injection for 

anterior chamber reaction and IOP with non-

contact tonometer.  

• After 24 hours and one week later, reassessment 

was done by BCVA, applanation tonometry, slit 

lamp examination and slit lamp biomicroscopy. 

• At 4 weeks, 8 weeks and 12weeks, patients were 

again subjected to detailed ocular examination.  

• As outcome measures, the change of retinal new 

vessels by means of leakage area and the change 

in BCVA from baseline to the 12 weeks follow-

up, were evaluated. 

• To assess the leakage area in FFA Quantitative 

Planimetric Analysis (QPA) of photographs was 

done at 4, 8 and 12 weeks. Best photographs of 

late phases were chosen of around 8-10 minutes 

and were exported to personal computer for 

analysis. For area calculation software “able 

image analyzer”2001-2012 by mulabs.com was 

employed. Vertical diameter of disc was marked 

and taken as a unit and to avoid inter-observer 

variation single retinal specialist demarcated 

leakage area. The area was calculated in units. 

• A secondary end-point was the change in visual 

acuity during the same follow-up.  

• Results were analyzed statistically applying t-test. 

Statistical analysis was done using Program 

Name: IBM SPSS Statistics Premium Grad Pack 

20.0 Program Number: 5725-A54 software for 

windows. 

RESULTS 

Demographic profile of patients: This study comprised 30 

eyes of 20 patients; thirteen were males, and seven were 

females with male to female ratio of 1.86:1. All patients 

were of type 2 diabetes mellitus. The age ranged from 51-

81, with a mean age of 61.1.  All patients had 

proliferative diabetic retinopathy with diabetic macular 

edema. Eight patients (ten eyes) had NVD in which three 

were female (three eyes) and five were males (seven 

eyes). Fifteen patients (20 eyes) had NVE in which ten 

were males (13 eyes) and five were females (seven eyes).  

Duration of diabetes varied from 6 months to more than 

20 years. Four patients (7 eyes) had history of diabetes of 

duration of 0-5 year, 8 patients (10 eyes) had history of 6-

10 years, 6 patients (9 eyes) had history of 11- 15 years 

and 2 patients (4 eyes) had history of more than 15 years. 

Mean duration of diabetes was 9.43 years. HbA1c was 

measured and mean HbA1c was 7.06±1.015.  

Table 1: Distribution of HbA1c level among patients 

HbA1c <6 6-7 7-8 >8 

Number 

of patients 
1 (2 eyes) 

9 (13 

eyes) 

7 (10 

eyes) 

3 (5 

eyes) 

Males  0 
7 (11 

eyes) 

4 (5 

eyes) 

2 (4 

eyes) 

Females  1 (2 eyes) 
2 (2 

eyes) 

3 (5 

eyes) 
1 (1eye) 

Effect of intravitreal avastin on leakage area in DME and 

Neovascular area (NVA), and BCVA. There was 

significant reduction in leakage area in DME and NVA 

following the use of intravitreal avastin. 

There was significant improvement in BCVA following 

the use of intravitreal avastin. BCVA at presentation 

varied from 1.602 logMAR (etdrs acuity-1/40) to 0.398 

logMAR (etdrs acuity - 4/10) with mean BCVA 

0.867±0.240 logMAR (etdrs acuity ̴ 4/32). Post avastin 

mean BCVA was 0.299±0.285Logmar (etdrs acuity  ̴4/8) 

at 4 weeks, 0.388±0.256 logMAR (etdrs acuity ̴ 4/10) at 8 

weeks and 0.519±0.252 logMAR (etdrs acuity  ̴4/12.5) at 

12 weeks. Twenty-six eyes gained 2 etdrs lines at last (12 

week) follow up and in 4 eyes there was no gain in visual 

acuity. 
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Figure 1: Leakage area (mm2) of dme in individual patients before avastin and at 4,8 and 12 weeks postavastin. 

Figure 2: Leakage area of NVA in individual patients before avastin and at 4, 8 and 12 weeks postavstin.

 

Figure 3: Mean leakage area (mm2) of DME and NVA before avastin and at 4, 8 and 12 weeks post-avastin. 
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Figure 4: BCVA of individual patients in logMAR before avastin and at 4, 8 and 12 weeks after avastin. 

 

Figure 5: Mean BCVA in terms of logMAR before avastin and at 4, 8 and 12 weeks post-avastin. 

No patient showed decline in visual acuity. By applying 

t- test and taking P < 0.05 for results, reduction in leakage 

in DME and NVA and gain in visual acuity was found to 

be statistically significant. 

DISCUSSION 

Diabetic macular edema and proliferative diabetic 

retinopathy are leading causes of blindness and visual 

deterioration in patients of diabetic retinopathy. In order 

to assess the efficacy of intravitreal bevacizumab (1.25 

mg) in cases of PDR with DME, authors quantify the 

decrease in leakage following intravitreal bevacizumab 

injection at 4, 8 and 12 weeks by means of quantitative 

planimetric analysis of leakage of fluorescein dye in FFA 

and by gain in visual acuity.  

There was significant decrease in DME (on angiogram) 

following intravitreal injection and maximum decrease 

was noted at 4 weeks following injection. There was 

rebound increase in leakage at 8 weeks, which further 

increased at 12 weeks, but even at this last follow up i.e. 

12 weeks decrease in leakage was statistically significant. 

(Figure 1 and 3) In previous studies, minimum or no 

leakage on FFA has been reported in patients with DME 

at 6 weeks follow up post intravitreal bevacizumab and in 

some at 4 weeks follow-up. There is recurrence of 

leakage after this, which increases with every follow up 

but remain significant by at least 12 weeks follow up. 

Similar pattern of decrease and recurrence in DME was 

noted on OCT at similar follow-ups. In many longer 

studies bevacizumab has been re-injected either as 4 or 6 

weekly regimens or as needed. They showed improved or 

maintained edema at longer follow-ups. Some studies 

also used it in combination with laser with improved 

success and some in DME refractory to other treatment 

modalities with success.17-21 
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In the present study, leakage from neovascular area 

significantly decreased following intravitreal injection of 

bevacizumab on angiogram and was minimum at 4 

weeks. Authors found an increase in leakage area similar 

to rebound increase in leakage area in DME at 8 weeks 

and this leakage area also further increased at 12 weeks, 

but net decrease remain statistically significant at 12 

weeks. (Figure 2 and 3) In many previous studies, 

leakage from neovascular area on FFA has been 

documented to be minimum at 6 weeks and in some 

studies at 4 weeks post intravitreal bevacizumab follow 

up. There was weaning off of the effect of bevacizumab 

and concurrent recurrence of leakage after it, which 

increased with every follow up but remain significant by 

at least 12 week follow up. Longer studies in which it has 

been re-injected either as 4 or 6 weekly regimen or when 

required showed improved or maintained status at longer 

follow-ups. Some studies also used it in combination with 

laser with improved success and in cases of vitreous 

hemorrhage where PRP is not possible or in cases of 

failure of PRP with success.22-26 

This study revealed maximum gain in BCVA at 4 weeks 

during the follow up period of 12 weeks. It declined at 8 

weeks and further at 12 weeks, which corresponds to the 

leakage variation in DME at macula area. The gain in 

BCVA still remains statically significant at 12 weeks. At 

12 weeks, 26 eyes showed gain in visual acuity by 2 etdrs 

lines and in 4 eyes it remained same, no patient showed 

decline in visual acuity. (Figure 4 and 5) The mean 

BCVA roughly corresponds to leakage present at macula 

due to diabetic macular edema. (Figure 3 and 5) This 

result were in concordance with previous studies, which 

reported the best BCVA at 4 to 6 weeks follow up with 

decreased improvement subsequently. In longer studies 

reinjection of bevacizumab has been used either as 4 or 6 

weekly, with success in improvement or maintenance in 

visual acuity. In combination with other treatment 

modalities i.e. laser it was found to be useful. BCVA in 

previous studies roughly corresponded to leakage present 

at macula due to diabetic macular edema but also depend 

on visual acuity at present.27,28 

The results of this study as well as previous studies 

showed significant short-term improvement around 4 to 6 

weeks, with slow weaning off of effect of bevacizumab 

intravitreal injection in DME, PDR and BCVA. Although 

effect of bevacizumab remained significant even after 3 

months in this study, and longer as found in other longer 

studies. The recurrence occurred after a variable duration 

of time for both DME and PDR along with deterioration 

of BCVA. In different long duration studies, it has been 

used more than once, as monthly, 6 weekly or as per 

needed regimen, with constant success and maintaining 

or improvement of BCVA for long follow-ups. It had also 

been used in cases where the conventional therapy of 

PRP in PDR or grid or focal laser for DME fails to 

resolve them, or not possible like in cases of vitreous 

hemorrhage. Success was noted in all such cases.17-19,21-24 

Pan retinal photocoagulation (PRP) is currently the 

principal therapy for PDR, unless the patient already has 

extensive vitreous hemorrhage, which would preclude the 

possibility of laser photocoagulation. Neovascularization 

at disc (NVD) and vitreous hemorrhage were found to be 

more frequently associated with severe visual loss despite 

PRP in the Diabetic Retinopathy Study (DRS) and Early 

Treatment Diabetic Retinopathy Study (ETDRS).  

Long intervals between PRP sessions and the variable 

amount of time required for a favorable response may 

increase the incidence of complications due to the 

progression of PDR. In fact, a single episode of PRP or 

shorter intervals between PRP episodes, although 

desirable in severe PDR, is often associated with acute 

visual disturbances due to exudative choroidal 

detachment, retinal detachment, and macular oedema.22-

24,28-30 

In contrast to PRP, intravitreal bevacizumab is shown to 

have a very safe local and systemic profile. This study 

and most of the above referenced studies showed no 

ocular or systemic complication occurring during follow 

up. There are some noted complications like 

endophthalmitis and tractional retinal detachment and 

exudative retinal detachment or choroidal detachment, 

but their frequency of occurrence is quiet low making it a 

safer and more effective alternative to laser 

treatment.18,19,24,25,29,30 

Thus, intravitreal bevacizumab is a strong competitor for 

first line of treatment for DME and PDR in future. Many 

studies have used bevacizumab in combination with laser 

photocoagulation (PRP or scatter or focal or grid) in PDR 

or DME and documented similar or slightly better 

outcomes by different assessment parameters. Others 

used it in different regimens like monthly or 6 weekly or 

as required with a controversial output and some other 

evaluated bevacizumab for different intravitreal doses 

with no significant outcome. As bevacizumab effect is 

short lasting, therefore its combination with other 

treatment modalities, its regimen, dosage and side effects 

are yet to be determined by longer and larger studies for 

the best outcome in patients. As it is a recent approach for 

treatment of diabetic retinopathy it had to pass the test of 

time to prove it. Limitations of this study was to Short 

follow up time, less sample size and no control sample. 

CONCLUSION 

There was significant decrease in leakage in DME and 

PDR, and improvement in mean BCVA after intravitreal 

bevacizumab, concluding its major role in treating and 

reducing visual deterioration in patients with DME and 

PDR. 
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