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  ABSTRACT  

 

Introduction: Diabetic Macular Edema (DME) is a manifestation of diabetic retinopathy and is the most 
common cause of vision loss in diabetics. The incidence of DME has a tendency to increase, concomitant with 
the prevalence of diabetes globally by more than 50% from 2000 to 2030. This study aims to evaluate the 
proportion of central macular thickness (CMT) improvement and visual acuity in DME patients treated with 
intravitreal bevacizumab (IVB) injection. 

Methods: This study is a retrospective descriptive study. The study was conducted in the Department of 
Ophthalmology, Dr. Cipto Mangunkusumo Hospital, Jakarta. Data were obtained from the medical records of 
all diabetic retinopathy patients with macular edema who were treated with IVB at Dr. Cipto Mangunkusumo 
Hospital in January – December 2017. 

Results: Of the 44 subjects, improvement in best corrected visual acuity (BCVA) occurred in 24 (54.54%) 
subjects at the first-month evaluation and 19 (43.18%) subjects at the third-month evaluation. CMT decreased 
in 37 (84.41%) subjects at the first-month evaluation and 35 (81.81%) subjects at the third-month evaluation. 

Conclusion: There are visual acuity improvement and central macular thickness reduction at 3 months after 
IVB injection. These results strengthen IVB injection to be an alternative to adjuvant therapy in DME. 
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Diabetic Macular Edema (DME) is the most 

common cause of vision loss in diabetic 

retinopathy. An increase in the prevalence of 

diabetes in Asia has a different unique pattern 

from other countries in the world. The increase 

in the number of diabetic retinopathy 

associated with type 2 diabetes mellitus (DM) 

also occurred in Asia over the past two 

decades.1 

DME is retinal thickening or the presence of 

hard exudates within 1-disc diameters of the 

center of the macula in diabetic retinopathy. 2, 

3  DME causes the greatest decrease in central 

vision in patients with type 2 DM. 4, 5  The 

incidence of DME has a tendency to increase, 

concomitant with the prevalence of diabetes 

globally by more than 50% from 2000 to 2030, 

estimated to reach up to 300 million cases of 

diabetes in 2025.6 The Early Treatment Diabetic 

Retinopathy Study (ETDRS ) shows that 30% of 

patients with diabetes with clinically significant 

macular edema (CSME) have a risk of 

experiencing vision loss. 7  
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The pathogenesis of DME is multifactorial and complex. 

Increased blood glucose levels and free radical formation/ 

oxidative stress, activation of protein kinase C (PKC) and 

Advanced glycation end-product (AGEP) can change 

microstructure of blood vessels, then it causes ischemia in 

the retina. 4, 8 The ischemic hypoxic state causes an increase 

in vascular endothelial growth factor (VEGF) secretion, 

prostaglandins, and inflammatory cytokines. 9 

The development of DME is related to several important 

systemic factors in DM such as blood pressure, 

hyperglycemia levels, and lipid profiles. The duration of DM 

is one of the main factors in the development of macular 

edema. Based on a study conducted by the UK Prospective 

Diabetes Study (UKPDS) on patients with type 2 DM, it was 

shown that in ten years, patients who have strict metabolic 

control can prevent and slow the progression of existing 

diabetic retinopathy abnormalities. HbA1C levels are used 

to see the glycemic index in diabetics in the last 3 months, 

with normal limits below 7%. The condition of hypertension 

can worsen endothelial function that has been damaged in 

diabetes mellitus. The target of blood pressure in diabetic 

retinopathy patients is normotension to prevent worsening 

retinopathy and other microvascular complications. The 

role of lipid profiles in diabetic retinopathy has not been 

known until now. However, increased serum lipid levels are 

associated with the development of hard exudates in 

macular edema.10 

Management of DME including control of blood glucose 

levels, blood pressure, and lipid levels. 11 The ETDRS reports 

that focal laser photocoagulation is standard therapy in 

patients with CSME, 5 however this therapy still has 

limitations. Intravitreal anti-VEGF injection is the main 

therapy for current DME. 12 The use of Intravitreal 

Bevacizumab (IVB) injection proved effective on DME.13 

Diabetic Retinopathy Clinical Research (DRCR) network 

stated improved visual acuity in the third week after anti-

VEGF injection.14 The effectiveness of IVB injection on 

reducing central macular thickness (CMT) begins at week 3, 

persists for week 6,14 and improvement in visual acuity 

occurs until week 36.15  

Management of DME is still a hot topic in the world of 

ophthalmology. Research on the use of intravitreal injection 

as an adjuvant remained the topic of discussion. Previous 

study of IVB injection has been overwhelming, but there 

were a variety of the results. Adjuvant IVB injection is 

expected to have a synergistic effect with laser 

photocoagulation in reducing macular thickness. Therefore, 

this study aims to evaluate the outcome of intravitreal 

bevacizumab.  

METHODS  

 

This research is a retrospective descriptive study. The 

research data is secondary data obtained from medical 

records of diabetic retinopathy patients with macular 

edema. The study was conducted at Dr. Cipto 

Mangunkusumo Hospital, Jakarta Jakarta in April - 

September 2018. The subjects were all diabetic retinopathy 

patients with macular edema who were treated with IVB 

injection at Dr. Cipto Mangunkusumo Hospital, Jakarta.  

The inclusion criteria were all patients with diabetic 

retinopathy with new macular edema who had never 

received laser therapy, intravitreal anti-VEGF, and 

corticosteroids. Informed consent were gained from all 

subjects. Exclusion criteria were: 1) patients with a history of 

intraocular surgery in the last 6 months; 2) patients with 

glaucoma history; 3) patients with significant media 

opacities (corneal, lens and vitreous opacities) 

Operational definition DME is central macular edema 

caused by diabetes. Types of diabetic retinopathy are 

grouped into Mild NPDR: microaneurysms only; Moderate 

NPDR: more than microaneurysm, but less than severe 

NPDR; Severe NPDR: any of the following abnormalities of 

4-2-1 rule and no signs of PDR. The 4-2-1 rule is ≥ 20 

intraretinal bleeding in the four quadrants, or venous 

beading in ≥ 2 quadrants, or Intraretinal Microvascular 

Abnormalities (IRMA) in ≥ 1 quadrant; Very Severe NPDR: 

two / more of the above abnormalities and no signs of PDR. 

BCVA is visual acuity obtained with the best glasses 

correction and measured by the ETDRS chart at a distance 

of 6 meters. The BCVA unit is logMar on the ETDRS chart. 

The measurements were taken pre-injection, 1st month, 

and 3rd month after injection. 

Absolute CMT is the average thickness in the area of 500 

µm from the central macula obtained from OCT 

examination in µm units. The measurement is done pre-

injection, 1st month, and 3rd month after injection. 

RESULTS 
 

Characteristics of Research Subjects in this study, a sample 

of 44 eyes was obtained from patients with diabetic 

retinopathy. Based on the data on demographic 

characteristics in this study, female more than male (56.81% 

compared to 43.18%).
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Table 1. Demographic Characteristics of Subjects 

Characteristics Intravitreal Bevacizumab 
Injection (n= 44) 

Age [median] (year) 58,82 

Male (%)  19 (43,18%) 

Female (%) 25 (56,81%) 

Types of DM   

Type 1 (%) 11(25,0%) 

Type 2 (%) 33(75,0%) 

Duration of DM (year) 9,86 

Blood Pressure  

Hypertension (%) 23(52,27%) 

Non Hypertension (%) 21(47,72%) 

Types of Diabetic 
Retinopathy 

 

Moderate NPDR (%) 8(18,10%) 

Severe NPDR (%) 23(52,2%) 

PDR  (%) 13(28,10%) 

Lens  

Phakic (%) 31 (70,45%) 

Pseudophakic (%) 13 (29,54%) 

 

 

The demographic characteristics of the study subjects are 

summarized in table 1. Mean age: 58,82 years old, the mean 

duration of DM: 9,86 years. The prevalence was higher in 

type 2 rather than type 1 DM. Severe NPDR was the highest 

prevalence in this study. 

 

 

Figure 1. Best Corrected Visual Acuity 1 month and 3 months 

post IVB 

 

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

increases in the 1st month and 3rd month. Although in the 

3rd month, the frequency of increased BCVA was decreased 

and the frequency of decreased BCVA was increased. 

 

Figure 2. Central Macular Thickness 1 month and 3 month 

post IVB 

Decreased in CMT occurred in most of the cases on month 

1 and month 3. 

 

Figure 3. Scatter plot between CMT and BCVA pre and post 

IVB 

The association between CMT and BCVA as seen from the 

scatter plot, improvement of BCVA occurred in reduced 

CMT. In this study, reduced CMT and improvement of BCVA 

were found after IVB injection.
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There were no ocular or systemic complications such as 

stroke, transient ischemic attack, or myocardial infarction 

after 3-month evaluation. 

DISCUSSION 

Bevacizumab is a human antibody that has specific ability 

to inhibit all subtypes of VEGF-A, a growth factor 

responsible in the pathophysiology of DME. Hypoxic state 

and hyperglycaemia in diabetic patients induce the 

production of VEGF leading to increased expression of 

ICAM-1. VEGF is responsible for the induction of 

angiogenesis and also the changes in tight junction of 

retinal vascular endothelial cells leading to disruption of 

blood-retinal barrier (BRB). The vascular leakage of fluid 

and plasma then accumulate in the intraretinal layer of the 

macula leading to the thickening of the retina and loss of 

the central vision.5,16 
 

In this study, treatment of intravitreal bevacizumab 

showed an improvement in the BCVA and reduction of CMT 

reached the peak after 1 month after the procedure, the 

results continue to maintained or improved until 3 months 

of the evaluation. The same result also stated by Arevalo et 

al13 in a 6-month follow up study after primary intravitreal 

bevacizumab, they found the maximum benefit of IVB in 

changes of retinal thickening and visual acuity after the first 

month and maintained over 6 months. The study resulted 

in statistically significant improvement of visual acuity from 

the mean baseline BCVA 0.87 to final mean BCVA 0.6 and 

statistically significant reduction of CMT for mean baseline 

387.0 182.8 m to 275.7108.3 m. Goyal et al17 also 

stated that IVB has a short effect on visual acuity 

improvement and CMT reduction, which persists until the 

12th week. After that, IVB can improve BCVA without 

affecting CMT reduction. Another study conducted by 

DRCR reported that IVB 1.25 mg improved visual acuity 

(+9.7 letters) and reduced CMT (-101 µm) and concluded 

that the treatment with IVB will improve the visual acuity by 

1 month and sustain until 1 year with reinjection 

treatment.18  

Another emerging treatment of DME is the use of 

intravitreal triamcinolone (IVTA). A randomized trial by 

Soheilian et al.15 compared three groups of treatment 

namely IVB, IVB with IVTA, and laser photocoagulation 

alone for 36 weeks. The study resulted IVB was superior to 

any other groups. Visual acuity improvement was 

significant until 36th weeks while IVB with IVTA improved 

significantly only at 6th and 12th week and laser 

photocoagulation did not improve the visual acuity 

significantly. Even though the IVB/IVTA showed more 

superior results than the laser photocoagulation group, 

several side effects such as ocular hypertension, 

neovascular glaucoma, severe lens opacity were shown in 

the IVB/IVTA group. On the other hand, the reduction of 

CMT was statistically significant in all three groups only at 6 

weeks. Improvement of the visual acuity did not correspond 

to the reduction of CMT. The study concluded that the 

increased of visual acuity was caused by an increased in 

macular perfusion after the intravitreal injection rather than 

reducing the vascular leakage or fluid absorption in the 

retinal interstitial.  

Laser photocoagulation is the standard therapy for DME 

since the ETDRS study, however, several studies concluded 

treatment with intravitreal anti-VEGF alone showed more 

outstanding results.13,19 Pan-American collaborative retina 

study group evaluate the anatomical and functional 

outcome between IVB alone, grid laser photocoagulation 

(GLP), and IVB plus GLP. The study revealed treatment with 

IVB alone is superior to any other groups. IVB resulted in 

higher improvement of visual acuity and higher reduction 

of CMT.13 The same result also reported in the BOLT study, 

a randomized prospective clinical trial with 80 patients, 

compared IVB 1.25 mg with laser photocoagulation. Follow-

up after 12 months resulted in higher increase in BCVA was 

found in group IVB (median 8 letters ETDRS, compared with 

a loss of 0.5 letters in the laser group). Whereas for CMT, 

the decrease was 129 µm on average, compared to the laser 

group only 68 µm.19 However,  in DRCR Protocol T study, a 

randomized clinical trial with 660 adults, compared the 

efficacy of aflibercept, bevacizumab, and ranibizumab 

reported 56% of patients needed laser photocoagulation at 

the 24th week because of the persistence of DME.18  Laser 

has shown to give synergistic effect when combined with 

intravitreal anti-VEGF. Combining laser with intravitreal 

injection can result in stable long-term results.20 

According to Stewart,20 Bevacizumab has a half-life of 6.7 

days and still survives in aqueous humour for 9.82 days. 

Bevacizumab will reach its maximum ability at that time 

before finally declining. IVB injection has a short half-life, so 

if re-injection is needed, the time between injections will be 

shorter, and the number of injections needed will be 

greater, therefore it increases the risk of complications of 

injections. Cheung et al21 reported endophthalmitis 

occurred after intravitreal injection in 0,057% (9 of 15896 

cases). In a 6-month evaluation study of IVB in DME, ocular 

complications were reported <3.8% and systemic 

complications were reported <4.6%.13 In this study, no 

ocular or systemic complications were reported. However, 

our limitation of the study is the short-term evaluation, 

therefore, another long-term study is needed to estimate 

the efficacy or safety of intravitreal bevacizumab.
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CONCLUSION 

There are visual acuity improvement and central macular 

thickness reduction 3 months after IVB injection. These 

results strengthen IVB injection to be an alternative to 

adjuvant therapy in DME. 
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