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 ABSTRACT 

 
Introduction: The increase in diabetics has an impact incidence of diabetic retinopathy and Diabetic 
Macular Edema (DME). DME due to changes in the blood retinal barrier (BRB), causes fluid accumulation in 
the macula. This study aims to evaluate the functional outcome visual acuity and structure with optical 
coherence tomography (OCT) intravitreal bevacizumab (IVB) injection in DME with Clinically Significant 
Macular Edema (CSME).  
 

Methods: This study is a retrospective descriptive and conducted in the Department of Ophthalmology, Bali 

Mandara Eye Hospital, Denpasar. Data were obtained from the medical records of all diabetic retinopathy 

patients with clinically significant macular edema who treated with IVB at Bali Mandara Eye Hospital in 

Denpasar January - December 2018. 

 

Result: Of the 52 subjects, improvement in best corrected visual acuity (BCVA) occurred in 26 (50.0%) at the 
first month, 21 (40.4%) at the third month, and 10 (19.2%) at the sixth month evaluation. OCT decreased in 
44 (84.6%) at the first month, 16 (30.8%) at the third month, and 14 (26.9%) at the sixth month evaluation.  
 
Conclusion: There are visual acuity improvement and central macular thickness reduction at 6 months after 
IVB injection.    
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The prevalence of diabetes is increasing every 

year. The Wisconsin Epidemiologic Study of 

Diabetic Retinopathy reports that 20% of patients 

with type I diabetes and 25% of patients with type 

II diabetes will suffer from Diabetic Macula Edema 

(DME) after 10 years of follow-up. While the 

incidence of Clinically Significant Macular Edema 

(CSME) after 4 years of follow-up was 4.3% in 

patients with type I diabetes, 5.1% in type II 

diabetes with insulin, and 1.3% in type II diabetes 

non-therapy insulin.1 

Intraretinal fluid accumulation over a short 

period of time, causes decrease of vision is 

significantly reversible. DME changes in the 

Blood Retinal Barrier (BRB), causes fluid 

accumulation in the macula.2  

The standard management for DME was 

laser photocoagulation, but there were reports 

that complications arising from the therapy, an 

increase in vision and intraocular pressure that 

was less significant.2   
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Therapy with anti-Vascular Endothelial Growth Factor 

(anti-VEGF) is proposed to be a first-line of DME 

therapy.3     Intravitreal Bevacizumab (IVB) provides 

stability and increased Visual Acuity (VA), Central 

Macular Thickness (CMT), and restoring damaged 

macular anatomy with Fluorescein Angiography (FA) in 

DME. IVB shown a similar favorable response to macular 

thickness and IVB prevents exacerbation of macular 

edema in patients with CSME.4 This study aims to 

evaluate the VA and structure of macula with IVB in 

CSME by following a guidelines from the Diabetic 

Retinopathy Clinical Research Network (DRCR.net) with 

accommodating the local demographic condition such 

as type 2 diabetes mellitus profiles in Bali.  

METHODS 

The research is a retrospective descriptive study. This 

study aims to look for structural and functional 

outcomes of bevacizumab anti-VEGF therapy in CSME 

patients at Bali Mandara Hospital in 2018. This research 

was conducted at the Vitroretinal Polyclinic of Bali 

Mandara Eye Hospital, Denpasar in January to April 2020 

with data collection patients in January to December 

2018. 

The research was selected by consecutive sampling 

from an affordable population. The inclusion were those 

aged over 18 years, with type two diabetes mellitus who 

were diagnosed with CSME and were given 

bevacizumab anti-VEGF therapy every visit per month 

for 6 months. Informed consent were obtained from all 

subjects. Exclusion criteria were: 1) patients with other 

retinal pathologies; 2) fundus image quality is not good 

or patients with incomplete medical records; 3) patients 

get a combination therapy; 4) Patients do not come for 

control at least once time. 

The operational definition is CSME diagnoses are based 

on Optical Coherence Tomography (OCT) gold standard 

examination by an ophthalmologist Bali Mandara 

Hospital as recorded in the medical record and patient 

characteristics consist of gender and age. Data 

regarding sex and age recorded in the medical record; 

the duration of suffering from diabetes mellitus is the 

length of time the patient has diabetes mellitus; 

frequency of bevacizumab anti-VEGF injection: judged 

by the number of times the patient took bevacizumab 

anti-VEGF injection during a year; functional output IVB 

anti-VEGF therapy: assessed from BCVA, which is the 

best visual acuity possible for patients with lens 

correction and measured with snellen charts in one eye, 

BCVA records at the before therapy, 3rd month, and 6th 

month; structural outcomes of IVB anti-VEGF therapy 

were assessed from the CMT, which is the average 

thickness of the retina obtained from OCT 

measurements, recorded before surgery, at the 3rd and 

6th months therapy.  

 

RESULTS 

Characteristics of research subjects in this study with 

sample criteria recorded in the medical record report of 

52 subjects. Based on the data on demographic 

characteristics in this study, male was more than female 

(59.6% compared to 40.4%). 

 

Table 1. Demographic Characteristics of Subjects  

Characteristics Intravitreal Bevacizumab 
Injection (n=52)  

Age ( median year) 60,58 

Male 31 (59.6%) 

Female  21 (40.4%) 

Duration of DM  

>5 years  24 (46.2%) 

<5 years  28  (53.8%) 

Injection frequency 2,15 

The demographic characteristics of the study 

subjects are summarized in table 1. Mean age 60,58 years 

old. The prevalence was higher on duration of DM < 5 

years rather than > 5 years. The mean frequency of IVB 

injection was 2,15.  

 

Figure 1. BCVA before, 3 months, 6 months post IVB 

In Figure 1, it can be seen that after IVB, the BCVA 

increases in the 3st month and 6th month. The average 

result of the VA before surgery was 0.40 LogMar, the 3rd 

months 0.30 LogMar and the 6th months 0.18 LogMar. 

 

Figure 2. CMT before IVB, 3 months, and 6 months post 

IVB
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Decreased in CMT occurred in most of the cases on 

month 3 and month 6. 

 

Figure 3. OCT before IVB 

 

Figure 4. OCT after 6 months IVB 

In Figure 3, it can be seen that OCT one of the subjects 

before IVB, CMT was 622 μm and CMT after 6 months IVB 

became 261 μm (Figure 4). There was a decrease in CMT 

with DME by OCT after IVB.  

 

DISCUSSION 

Intravitreal Bevacizumab minimizes the risk of 

exudative complications, development of retinal 

neovascularization, vitreous bleeding, and decreased 

vision caused by macular edema. IVB provides stability 

and increased VA and OCT in diabetes macular edema. 

In this study, male gender as many as 31 respondents 

(59.6%) and women as many as 21 respondents (40.4%). 

Research in Iran, in 28 patients with diabetic macular 

edema given bevacizumab injections, there were 17 men 

(60.7%) and 11 women (39.3%).5 There is no research that 

explains exactly why IVB injection is more often in male 

patients, but is thought to risk factors for retinal vascular 

disease, hypertension and smoking.  

Age distribution with a mean value of 60.58. The same 

thing was obtained in 8 institutions in Latin America 

obtained from 1173 patients who underwent 

bevacizumab injections with an average age of 54 years.6 

This is probably caused by the most common underlying 

disease that causes patients to undergo IVB injection is 

diabetic retinopathy, AMD, Central Retinal Vein Occlusion 

(CRVO), where these diseases usually occur at the age of 

the 5th decade.7 One of the risk factors for worsening of 

these basic diseases is aging.8 

The duration of diabetes mellitus is categorized into 2 

categories, duration under 5 years and more than 5 years. 

Duration under 5 years was 24 (46.2%) and more than 5 

years was 28 (53.8%). Research conducted by Prakash 

and Kothari (2016) that the duration of diabetes more 

than 5 years is significantly related to the incidence of 

CSME.9 

Research Wu et al6 got an average number of injections 

per eye is 3.3 injections (range 1-10 injections). Research 

by Marticorena et al found that the total number of 

injections per eye in patients was 1.8 injections.10 The 

amount of bevacizumab injection is usually based on the 

clinical condition of the affected eye, re-injection is 

carried out in cases that show recurrence. The short half-

life of bevacizumab also causes the need for re-injection 

to maintain its effect. The average time for retinal 

neovascular recurrence after anti-VEGF administration 

varies from 2 weeks to 3 months.11  

Research conducted by Khan et al10 in patients with 

diabetic macular edema also obtained sharp 

improvement of vision on the logMAR scale after IVB 

injection from 0.726 before injection to 0.515 at one week 

post injection, to 0.461 at one month post injection and 

becoming 0.452 in the third month post injection. This 

study found that there was a sharp improvement in vision 

in patients undergoing IVB  injection. IVB injection has 

been shown to significantly improve sharp vision and also 

reduce macular edema. Bevacizumab has the ability to 

reduce VEGF secretion, improve the integrity of the 

retinal blood barrier, cause local vasoconstriction (anti-

edema), reduce inflammatory reactions, reduce vascular 

leakage (angiostatic) and cause regression of 

neovascularization.11,12 

Intravitreal administration of Bevacizumab injection 

has been shown to improvement a vision and 

anatomically reduce the thickness of the central retina.13 

Other research results according to S.A Mehany et al, who 

reported a mean macular thickness of 455 μm ± 126 

decreased to 356 μm ± 118 after one month follow-up (P 

<0.02).14
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Bevacizumab is an Anti-VEGF injection that is useful in 

the treatment of macular edema, where repeated 

injections are very well tolerated by the retina. According 

to Rosenfeld et al first reported a decrease in retinal 

thickness in macular edema measured using OCT after 

administration of bevacizumab therapy.15 

The distribution of IVB frequency in CSME obtained the 

lowest result 1 time, the highest result 5 times, with 

average value of 2.15. Research Wu et al, get an average 

number of injections per eye is 3.3 injections (range 1-10 

injections) and research by Marticorena et al, found that 

the total number of injections per eye in patients was 1.8 

injections. This study found that the median number of 

injections in each eye was 1 injection with a range of 1-3 

injections in each eye. 6 The amount of bevacizumab 

injection is usually based on the clinical condition of the 

affected eye, re-injection is carried out in cases that show 

recurrence. The short half-life of bevacizumab also causes 

the need for re-injection to maintain its effect. The 

average time for retinal neovascular recurrence after anti-

VEGF administration varies from 2 weeks to 3 months.6 

 

CONCLUSION 

Functional outcomes by recording BCVA shown 

significant improvement in VA and structural outcomes 

by recording the results of measurements CMT of OCT 

proved that IVB injection reduced retinal thickness in 

patients of CSME. 
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