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I. Introduction 

 Diabetes mellitus (DM) is one of the most common chronic diseases in 

nearly all countries, and the numbers continues to increase significantly. 

Indonesia placed among top ten countries with the highest numbers of DM and it 

is predicted that the number will increase significantly in 2030.1-3 Diabetic 

retinopathy (DR), a microvascular complication of DM, is the leading cause of 

blindness among working-aged adults and elderly around the world. With the 

increasing number of people with diabetes, the number of DR and vision-

threatening DR (VTDR), which includes severe non-proliferative DR (severe 

NPDR), proliferative DR (PDR) and diabetic macular edema (DME) will also 

increase. Yau et al in 2010 reported that 92.6 million adults had any DR and 28.4 

million had VTDR. And it is has been estimated to rise to 191.0 million and 56.3 

million, respectively by 2030.4-7 

 Present guidelines for the optimum eye care of patients with diabetes are 

tight glycaemic and blood pressure control in conjunction with timely laser 

therapy as needed. However, several key questions remain. For example, what are 

the target glycaemia and blood pressure levels for effective prevention of 

retinopathy development and progression? Are some hypoglycaemic and blood 

pressure-lowering agents more effective than are others for retinopathy? What is 

the role of lipid lowering agents? 4,5 

 Treatment options for VTDR such as pan-retinal laser photocoagulation 

can largely control neovascularization and prevent blindness, although these 

treatments cannot restore vision, and in fact have vision-impairing effects of their 

own. Intravitreal agents such as anti-vascular endothelial growth factor (VEGF) 

agents do not fully restore vision in all patients, and require frequent and costly 

doses for effective treatment. Vision loss from DR or DME is hence a significant 

healthcare burden.4-7 This essay aims to explore the outcomes and progression of 

VTDR treated with systemic treatment and ocular treatment either laser 

photocoagulation, anti VEGF, vitrectomy or combination from available 

literatures. 
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II. Literatures searching strategy 

 We conducted a Pubmed literatures searching using Boolean searching 

technique with synonyms and the key concept “OR”, all synonyms combined 

together with the key concept “AND”. We used the keywords “vision threatening 

diabetic retinopathy”, “proliferative diabetic retinopathy,” “diabetic macular 

edema,” “diabetic eye disease,” “progression,” “outcomes,” “treatment,” 

“intervention,” “management,” “blindness,” and “visual impairment.” We review 

all the searching results and selected the studies based on the methods, large 

sample size and less bias. 

 

III. Pathophysiology 

 There have been several biochemical mechanisms proposed to modulate 

the pathogenesis of diabetic retinopathy through effects on cellular metabolism, 

signalling, and growth factors. Associate pathways include the accumulation of 

sorbitol and advanced glycation end-products (AGE), oxidative stress, protein 

kinase C (PKC) activation, inflammation, and upregulation of the renin-

angiotensin system (RAS) and VEGF. Although the relevance of VEGF in the 

pathogenesis of diabetic retinopathy, especially for proliferative disease, is 

indisputable, new VEGF-independent pathways for diabetic retinopathy have 

been identified.8,9 There are erythropoietin and carbonic anhydrase that acts 

independently of VEGF during retinal angiogenesis in proliferative retinopathy. 

However, further clinical trials are needed to confirm the benefit of those 

substances for diabetic retinopathy treatment.10-12 

 Angiotensin II is the major effective component of the RAS, and its 

activity correlates with the severity of DR. RAS and angiotensin II are activated 

by chronic hyperglycemia and are overexpressed in the vitreous of diabetic 

patients. Recent studies showed that angiotensin converting enzyme (ACE) 

inhibitors might reduce the VEGF related vascular permeability.8,13 

 The disruption of the blood-retinal barrier (BRB) leads to DME. While 

VEGF promotes vascular leakage and increased permeability by disrupting the 

tight junctional complexes between retinal endothelial cells, PKC is also involved 
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in the breakdown of the BRB by increasing vascular permeability and promoting 

a further activation of VEGF. Pericyte loss and dysfunction affect the integrity 

and proper functioning of the inner BRB, leading to capillary dilatation, formation 

of microaneurysms, and vascular permeability.8,13 

 

 
Figure 1. Pathophysiology of diabetic retinopathy 

AGE=advanced glycation end-products. PKC=protein kinase C. RAS=renin-
angiotensin system. CA=carbonic anhydrase. VEGF=vascular endothelial growth 
factor. GH-IGF=growth factor–insulin growth factor. PDR=proliferative diabetic 
retinopathy. VH=vitreous haemorrhage. RD=retinal detachment. 
Source : Cheung et al 8 

 

IV.  Systemic therapy 

4.1 Glycaemic control 

 The Diabetes Control and Complications Trial (DCCT)14 and the United 

Kingdom Prospective Diabetes Study (UKPDS),15 provided strong evidence that 

tight control of glycaemia (HbA1c 7%) reduces the risk of development and 

progression of diabetic retinopathy in both type 1 and type 2 diabetes. Every 

percent reduction in HbA1c (eg, from 9% to 8%) lowers risk of retinopathy by 
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30–40% and the effect appear long lasting (metabolic memory).16 Nonetheless, to 

avoid this beneficial effect waning over time, HbA1c should be maintained at 

target values for as long as possible.17 However, in the Action in Diabetes and 

Vascular Disease (ADVANCE) trial, aggressive glycaemic control 

(HbA1c<6.5%) did not substantially affect development or progression of 

retinopathy in type 2 diabetes.18 Furthermore, findings from the Action to Control 

Cardiovascular Risk in Diabetes (ACCORD)19  trial showed that such aggressive 

glycaemic control could be associated with increased mortality and did not 

significantly reduce major cardiovascular events. Data from the Veterans Affairs 

Diabetes Trial (VADT) showed that after 5 years of follow-up, there were no 

significant benefits of intensive glycaemic control (HbA1c 6.9%) versus standard 

therapy group (HbA1c 8.4%) on retinopathy outcomes. Notably, the rate of 

retinopathy progression in the VADT was modestly lower in the intervention 

group.13 

4.2 Blood pressure control 

 Every 10 mm Hg increase in systolic blood pressure is associated with 

roughly 10% excess risk of early diabetic retinopathy and a 15% excess risk of 

proliferative retinopathy.8 In the UKPDS study, tight blood pressure control 

reduced the risks of retinopathy progression by about a third, visual loss by half, 

and the need for laser treatment by a third in people with type 2 diabetes.15 

However, these benefits were not sustainable without continuing and long-term 

maintenance of blood pressure control.20 The Insulin-Dependent Diabetes 

Mellitus (EUCLID) study showed that lisinopril reduced the risk of retinopathy 

progression by 50% and proliferative retinopathy by 80%. In the Diabetic 

Retinopathy Candesartan Trials (DIRECT), candesartan reduced risk of 

retinopathy development by 18–35% in type 1 diabetes, and increased regression 

of retinopathy by 34% in type 2 diabetes. In the Renin-Angiotensin System Study 

(RASS), enalapril reduced the risk of retinopathy progression by 65% and 

losartan by 70% in type 1 diabetes, independent of changes in blood pressure 

during the trial. These data suggest that drugs targeting the renin-angiotensin 
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system might be better than are other blood-pressure-lowering drugs for reduction 

of retinopathy risk.5,8 

4.3 Lipid-lowering therapy 

 Dyslipidemia could have a role in the pathogenesis of diabetic 

retinopathy.7 For example, in the DCCT study, researchers showed that severity 

of retinopathy was associated with increasing triglycerides and inversely 

associated with HDL cholesterol.5,8 In the Fenofibrate Intervention and Event 

Lowering in Diabetes (FIELD) trial, investigators showed that fenofibrate, a 

lipidmodifying agent, reduced the need for laser treatment of vision-threatening 

diabetic retinopathy by 31% in patients with type 2 diabetes.21 

 

Table 1. Recommedation for Systemic Therapy in Diabetic Retinopathy 

Source Intervention Follow up 
(year) Outcomes Comments 

Glycemic control 
DCCT14 Intensive vs 

conventional 
6.5 Median HbA1c, 7.2% vs 9.1%. 

With intensive treatment, 76% 
decreased risk of developing DR; 
54% decreased risk of DR 
progression; 23% decreased risk of 
maculopathy; 47% decreased risk 
of severe NPDR/PDR; 51% 
decreased risk of laser 
photocoagulation for ME or PDR 

With intensive 
treatment, 
43 extra episodes 
of hypoglycemia 
requiring 
assistance per 
100 patient 

UKPDS15 Intensive 
(fasting plasma 
glucose <6 
mmol/L) vs 
conventional 
(fasting plasma 
glucose <15 
mmol/L) 
treatment 

10 Mean HbA1c, 7% vs 7.9% 
With intensive treatment, 25% 
decreased risk in microvascular end 
points; 29% decreased risk of 
retinal photocoagulation; 17% 
decreased risk of DR progression; 
23% decreased risk of vitreous 
hemorrhage; 16% decreased risk of 
legal blindness 

 

ADVANCE18 Intensive 
(HbA1c ≤6.5%) 
vs standard 
(HbA1c ≤7.3%) 

5 Decrease incidence of combined 
major macrovascular events in 
intensive group (18.1%, vs 20.0% 
with standard control), as well as 
that of major microvascular events 
(9.4% vs. 10.9%), with no 
significant effect on retinopathy. 

Severe 
hypoglycemia, 
although 
uncommon, was 
more common in 
the intensive-
control group 
(2.7% vs 1.5% in 
the standard-
control group) 

Blood pressure control 
UKPDS15 Tight BP 

control 
8.4 With intensive treatment, 34% 

decreased risk of DR progression; 
13% decrease in 
microvascular 
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(<150/85mmHg
) vs less tight 
control 
(<180/105 
mmHg) 
Randomized to 
β-blocker or 
ACE inhibitor 

47% decreased risk of visual acuity 
loss (3 ETDRS lines); 35% 
decreased risk of laser 
photocoagulation; decreased risk of 
>5 microaneurysms, hard exudates, 
and cotton-wool spots at 7.5 year 

complications for 
each 10-mm Hg 
decrease in mean 
SBP. No 
difference 
outcome between 
ACE inhibitor 
and β-blocker 

Lipid-lowering therapy 
FIELD21 Fenofibrate vs 

placebo 
5 With fenofibrate, decreased 

reported need for retinal laser 
photocoagulation (5.2%vs3.6%) 

 

 
DCCT, Diabetes Control and Complications Trial; DM, diabetes mellitus; DR, diabetic 
retinopathy; HbA1c, glycated hemoglobin; IRMA, intraretinal microvascular abnormalities; 
NPDR, nonproliferative diabetic retinopathy; PDR, proliferative diabetic retinopathy; RCT, 
randomized clinical trial; UKPDS, United Kingdom Prospective Diabetes Study; ACE, 
angiotensin-converting enzyme; BP, blood pressure; DM, diabetes mellitus; DR, diabetic 
retinopathy; ETDRS, Early Treatment Diabetic Retinopathy Study; FIELD, Fenofibrate 
Intervention and Event Lowering in Diabetes 
 

V. Ocular therapy 

5.1 Laser photocoagulation 

 Laser photocoagulation remains the mainstay of ophthalmic therapy for 

vision-threatening diabetic retinopathy. The two types of laser therapies for 

diabetic retinopathy are panretinal photocoagulation (PRP) for for PDR and 

macular (focal or grid) laser photocoagulation for DME.5,8,13  

5.1.1 Panretinal photocoagulation 

 The goal of PRP is to place laser burns over the entire retina, sparing the 

central macula to promote regression and arrest progression of retinal 

neovascularisation, possibly by a reduction of ischaemia driven VEGF 

production. The Diabetic Retinopathy Study (DRS) demonstrated the 

effectiveness of scatter laser photocoagulation for PDR in reducing the risk of 

severe visual loss from 16.3 % to 6.4 %.5,8,13 The ETDRS showed that early 

scatter laser photocoagulation could reduce the risk of severe visual loss among 

eyes with non-proliferative and early PDR from 3.7 to 2.6 % compared to deferral 

photocoagulation.22 Typically, long pulse duration burns of 500-lm spot size, 

separated from each other by one-half burn, were indicated for PRP. A complete 

PRP requires almost 1,500–2,000 burns, and the typical appearance of the lesions 

varies from mild gray to a moderate white.  
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 Recently, with the introduction of the PASCAL photocoagulator, multiple 

laser burns can be delivered at the same time in a predetermined sequence, using a 

brief exposure time. Retinal spots can achieve a minimal retinal damage, because 

of the reduced choroidal heating, secondary to the shorter pulse duration.13,23 

Despite the indisputable efficacy in prevention of severe visual loss, panretinal 

photocoagulation is often associated with substantial ocular side-effects, such as 

difficulty with light-dark adaptation (25%), a small decrease in visual acuity 

(10%), and peripheral visual loss (5%), which could impair night vision and affect 

driving. Other side-effects include changes in color vision and worsening of 

macular edema.5,8 

5.1.2 Macular laser photocoagulation 

 The Early Treatment Diabetic Retinopathy Study (ETDRS) clinical trial 

defined the concept of clinically significant macular edema (CSME) and revealed 

that argon laser photocoagulation was effective in reducing the risk of moderate 

visual loss by 50 % in patients with CSME at 3 years. The study also showed that 

best corrected visual acuity (BCVA) worsened in the 12 % of treated eyes, at the 

third year of follow-up, versus the 24 % of untreated eyes, while CRT on OCT 

was reduced in 35 % of treated eyes, at the first year of follow-up, versus 63 % of 

control eyes.5,13 The Diabetic Retinopathy Clinical Research Network 

(DRCR.net) showed that about 30% of patients given macular laser gained better 

vision (≥10 letters) over a 2-year period.5,8  

 Focal macular edema consists in direct laser photocoagulation on leaky 

microaneurysms and capillaries, with a mild whitening change. Grid laser 

treatment for diffuse macular edema is characterized by mild RPE whitening spots 

up to 2 disks diameters from the center of the fovea in the areas of thickening. 

Suggested power levels are sufficient to create light gray barely visible lesions, 

and time of exposure is typically reduced to 50–100 ms. New strategies, such as 

‘subthreshold micropulse’ laser, have been developed as less invasive techniques. 

Subthreshold effect can be obtained also by using PASCAL technology set on 

short dwell time, small diameters, and high power.13,24 
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5.2  Intravitreal injections 

 The results of several investigations showed that these different 

intravitreal agents are effective not only in the prevention of visual loss, but also 

allowed a visual acuity regain. The two main categories of intravitreous drugs 

currently used in the management of DME and PDR are steroids and anti-VEGF 

agents.13 

5.2.1 Intravitreal steroids 

5.2.1.1 Intravitreal triamcinolone acetonide  

 A randomized, placebo controlled study showed that intravitreal 

triamcinolone acetonide (IVTA) 4 mg was effective in terms of BCVA 

improvement (5 or more letters) in the 56 % of treated eyes, versus the 26 % of 

controls.25 The DRCR.net trial did not show a long-term benefit of IVTA (1- and 

4-mg) compared with focal/grid photocoagulation. In the laser group, the change 

in BCVA letter score from baseline to 3 years was +5, while in each IVTA group 

was 0.26 

 Currently, IVTA may be considered in carefully selected cases of 

advanced DME refractory to laser or other interventions. The results of a 5-year 

randomized clinical trial showed an improvement (defined as 5 or more letters 

gain) in the 42 % of eyes treated with IVTA compared with the 32 % of the 

placebo group.13 At the 5-year long term follow up, the DRCR.net eyes receiving 

initial ranibizumab therapy for center-involving DME likely have better long-term 

vision improvements than eyes managed with laser or triamcinolone + laser 

followed by very deferred ranibizumab for persistent thickening and vision 

impairment.27,28 Gillies et al reported an improvement of 10 LogMAR letters or 

more in the 36 % of eyes treated with IVTA plus laser, compared with the 17 % 

of eyes treated with laser only.29 DRCR.net also reported that the addition of 

IVTA in eyes receiving PRP and macular laser photocoagulation (MPC) with 

characteristics similar to those of the trial do not have a significant beneficial 

effect in terms of BCVA improvement and macular edema decrease compared 

with standard laser treatment.30  
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5.2.1.2 Slow-release dexamethasone intravitreal implant  

 Recently, a biodegradable, sustained-release dexamethasone implant 

(DEX implant, Ozurdex, Allergan Inc., USA) was developed to gradually release 

0.7 mg of preservative-free dexamethasone in the vitreous cavity after a small 

incision via pars plana. The DEX implant resulted to be effective also in 

vitrectomized eyes with difficult-to-treat DME.13,31 Pearson et al concluded that 

the 0.59 mg fluocinolone acetonide (FA) intravitreal device maybe a valid 

treatment for eyes with persistent or recurrent DME. Iluvien (Alimera Sciences, 

Alpharetta, GA) is a second sustained-delivery FA implant, designed to release 

FA at an initial rate of 0.5 or 0.2 lg/day, and then retained at a slowly deliver rate 

for a period of follow-up included between 2 and 3 years. FAME study, reported 

visual acuity improvement of 15 or more letter score in the 28.7 and 28.6 % of the 

low- and high-dose insert groups, compared to the 16.2 % of untreated groups, at 

month 24. Nevertheless, the adverse effects should always be considered.13 

5.2.2 Intravitreal anti-VEGF 

 New approaches in treatment of DME and PDR include drugs targeting 

key factors implicated in the DR pathogenesis such as VEGF (Ranibizumab, 

Bevacizumab, Pegaptanib, VEGF Trap-Eye).32 

5.2.2.1 Intravitreal Ranibizumab  

 Ranibizumab (Lucentis, Genentech, Inc., South San Francisco, CA) is a 

humanized, VEGF antibody fragment that binds to all isoforms of VEGF-A and 

related degradation products and neutralizes their biologically activity. IVR is 

currently an approved therapeutic option in the treatment of DME.13,32 In the 

RESOLVE study; at month 12, BCVA improved by 10.3 letters with IVR and 

declined by 1.4 letters with sham, while mean CRT reduction was 194.2 with IVR 

and 48.4 lm with sham.33 The RISE & RIDE trial, reported that IVR was effective 

in the improvement and maintenance of VA and in the reduction in CRT up to 24 

months and was well tolerated compared with placebo for DME.34 In the READ-2 

study, at month 6, the mean improvement in BCVA was significantly greater in 

the IVR group compared with the laser group (+7.24 letters versus -0.43 letters), 

while in the combination group, there was no statistical difference (+3.80 letters). 
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The percentage of patients with CRT of 250 lm or less were 36, 47, and 68 %, 

respectively.35 

 The RESTORE study reported the results at month 12, showed that the 

mean change in BCVA score was significantly greater in the IVR groups, as well 

the mean CRT was significantly decreased in the IVR groups. IVR monotherapy 

or combined with laser provided greater visual acuity recovery compared to laser 

alone. No significant differences were detected between the IVR and IVR + laser 

groups in a 12-month period.36 

5.2.2.2 Intravitreal Bevacizumab   

 Bevacizumab (Avastin, Genentech Inc., San Francisco, CA, USA) is a 

full-length recombinant humanized antibody, which can bind and neutralize all 

isoforms of VEGF. Intravitreal bevacizumab (IVB) is currently used beneficially 

in the off-label treatment of wet age-related macular degeneration, central or 

branch retinal vein occlusion, and DR.13 The DRCR.net reported that IVB were 

effective in reducing CRT and improving BCVA compare to laser.37 Similar 

results were reported by Arevalo et al, from a 24-month retrospective case series, 

analyzing 139 eyes treated with the two doses of IVB, suggesting the benefits of 

IVB, without any significant difference between high dose and low dose.38 The 2-

year results of BOLT study showed that the mean gain in ETDRS letters was 9 

and 2.5 letters in the IVB and MPC groups; an improvement of 10 or more letters 

was seen in the 45 and 7 % of the two arms, respectively; the mean decrease in 

CRT was 146 versus 118 lm, respectively.39  

5.2.2.3 Intravitreal Pegaptanib Sodium  

 Pegaptanib Sodium (Macugen, Eyetech Inc., Cedar Knolls, NJ, USA) is a 

selective blocker of VEGF165 isoform, the major ocular pathological isoform of 

VEGF. Intravitreal pegaptanib (IVP) is currently an approved treatment in 

neovascular age-related macular degeneration, but several trials showed its 

efficacy and safety in the treatment of DME and PDR. A randomized, double-

masked, controlled trial (Macugen Diabetic Retinopathy Study) showed that IVP 

groups had better improvement in VA and CRT outcomes and needed fewer 

additional MPC.13 Gonzalez et al reported that retinal neovascularization 
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regressed in the 90 % of randomized eyes to IVP at week 3, at week 12 and was 

maintained through week 36. The mean change in BCVA was +5.8 letters at 36-

week follow-up.40 

5.2.2.4 Intravitreal Aflibercept  

 Aflibercept (VEGF Trap-Eye, Regeneron Inc., New York) is an 

intravitreally administered fusion protein that is designed to bind both the VEGF-

A and the Placental Growth Factor with higher affinity than their natural 

receptors. The DA VINCI Study reported mean BCVA improvements and CRT 

reduction at week 52. In conclusion, a significant improvement in BCVA was 

achieved at week 24 and was maintained or enhanced at week 52 in all VEGF 

Trap-Eye arms.41,42 

5.3 Pars plana vitrectomy 

 Pars plana vitrectomy (PPV) is considered an option for patients not 

responding to laser photocoagulation both in DME and in PDR. The DRCR.net 

evaluated the role of PPV in the treatment of DME and vitreomacular traction in 

87 eyes, during a 1-year follow-up. At 1 year, mean CRT was decreased by 160 

microns and BCVA was increased of 10 or more letters in the 38 % of cases and 

decreased of 10 or more letters in 22 % of eyes.43 The Diabetic Retinopathy 

Vitrectomy Study (DRVS) evaluated the efficacy of early PPV compared to 

deferral PPV (for 1 year) in patients with severe vitreous hemorrhage. The greater 

BCVA increased was noted in the early group, throughout a 4-year follow-up.44 

5.4 Additional pharmacotherapy  

 Another therapeutic approach is the combination therapy with PPV and 

intravitreal drugs, including steroids, anti-VEGF, and enzymatic vitreolysis 

agents. Yamakiri et al reported visual acuity improvement in both PPV and 

additional IVTA groups and no significant differences were noted.45 Anti-VEGF 

drugs have been used combined to PPV in both DME and PDR, with 

bevacizumab the most studied agent. Adjunctive IVB promoted a faster regression 

of new vessels, helped the surgical dissection of fibrovascular membranes, and 

prevented recurrent vitreous hemorrhage. Nevertheless, IVB might induce 

tractional retinal detachment due to contraction of fibrovascular membrane.46,47 
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Several investigations on enzymatic vitreolysis, such as microplasmin, showed 

that many agents might achieve vitreous dissolution, posterior vitreous 

detachment, or vitreous hemorrhage clearance.48 
 
Table 2. Recommedation for Ocular Therapy in Vision-threatening Diabetic 

Retinopathy 
Source Severity Intervention Follow up 

(year) Outcomes 

Laser Photocoagulation 
DRS5,8,13 Severe 

NPDR 
(bilateral) or 
PDR 
(with/without 
DME) 

Peripheral PRP 
with/without focal 
laser treatment vs 
observation 

5 PRP decreased risk of SVL by 52% at 
2 y; 90/650 treated (14%) vs 171/519 
observed (33%). Eyes with “high 
risk” features had most benefit (57% 
decreased risk of SVL) 

ETDRS22 Mild-to-
severe 
NPDR or or 
PDR in both 
eyes 

Early vs deferral of 
photocoagulation 

5 Early scatter laser photocoagulation 
could reduce the risk of severe visual 
loss from 3.7 to 2.6 % compared to 
deferral photocoagulation 

ETDRS5,13 Bilateral 
DME (mild 
to moderate 
NPDR) 

Focal argon laser 
vs observation 

3 Treatment decreased moderate visual 
loss. Benefits most marked in eyes 
with CSME, particularly if the center 
of the macula was involved or 
imminently threatened. Higher 
reduction of CRT in treated eyes 

DRCR.net5,8 DME with 
no previous 
treatment 

Focal/grid 
photocoagulation vs 
1 mg or 4 mg IVTA 

2 Mean VA was better in the laser 
group than in the other 2 groups. 
OCT results generally paralleled the 
VA results. IOP increased from 
baseline by 10 mmHg or more at any 
visit in 4%, 16%, and 33% 
respectively. 

Intravitreal steroids  
DRCR.net28 DME Ranibizumab with 

prompt or deferred 
laser vs laser or 
triamcinolone + 
laser with very 
deferred 
ranibizumab 
 

5 Eyes receiving initial ranibizumab 
therapy for center-involving DME 
likely have better long-term vision 
improvements than eyes managed 
with laser or triamcinolone + laser 
followed by very deferred 
ranibizumab for persistent thickening 
and vision impairment. 

Gillies et al29 DME and 
impaired 
vision that 
persisted or 
recurred after 
laser 
treatment 

IVTA (4 mg) vs 
subconjunctival 
saline placebo 

2 BCVA increased by ≥5 letters (56% 
vs 26%). Mean VA increased by 5.7 
letters vs placebo 
IOP increase of ≥5 mmHg in 68% 
eyes vs 10%. Cataract surgery in 54% 
vs 0%. 2 treated eyes required 
trabeculectomy 
1 case of infectious endophthalmitis 

Haller et al31 DME 
 

dexamethasone DD
S or observation 

6 months BCVA improvement of ≥10 letters 
was seen in 30% of eyes in the 700-
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 microg group, 19% in the 350-microg 
group, and 23% in the observation 
group. Significantly greater 
improvements in CRT and 
fluorescein leakage in treated eyes 
than observed eyes. 

Intravitreal ranibizumab 
RESOLVE33 DME Ranibizumab vs 

sham 
1 BCVA improved by 10.3 letters with 

IVR and declined by 1.4 letters with 
sham, while mean CRT reduction 
was 194.2 with IVR and 48.4 lm with 
sham. 

RISE&RIDE34 DME Ranibizumab (0.5 
or 0.3 mg) vs sham 
injections 
 

2 In RISE,18.1% of sham patients 
gained ≥15 letters versus 44.8% of 
0.3-mg and 39.2% of 0.5-
mg ranibizumab patients. In RIDE, 
patients gained ≥15 letters: 12.3% of 
sham vs 33.6% of 0.3-mg and 45.7% 
of 0.5-mg ranibizumab  

READ-235 DME Ranibizumab vs 
laser 

6 months Mean BCVA in the IVR vs laser 
group was +7.24 letters vs -0.43 
letters, while in the combination 
group, there was no statistical 
difference (+3.80 letters). The 
percentage of patients with CRT of 
250 lm or less were 36, 47, and 68 %, 
respectively. 

RESTORE36 DME ranibizumab 0.5 
mg monotherapy vs 
combined 
with laser vs 
laser alone 
 

12 
months 

Patients had a BCVA letter score ≥15 
and BCVA letter score level >73 
(20/40 Snellen equivalent) 
with ranibizumab (22.6% and 53%) 
and  ranibizumab + laser (22.9% and 
44.9%) versus laser (8.2% and 
23.6%). The mean CRT was 
significantly reduced from baseline 
with ranibizumab (-118.7µm) and 
ranibizumab + laser (-128.3 µm) vs 
laser (-61.3 µm) 

Intravitreal Bevacizumab 
DRCR.net37 DME Bevacizumab vs 

laser 
photocoagulation 
vs sham injection 

6 months IVB were effective in reducing CRT 
and improving BCVA compare to 
laser 

Arevalo et al 
38 

Difuse DME 1.25 vs 2.5 mg 
bevacizumab 
 

2 The mean BCVA at 24 months was 
20/75 (0.57 logMAR) in 1.25-
mg group and 20/114 (0.76 logMAR 
units) in 2.5-mg group; the mean 
CMT decreased from 466.5+/-145.2 
microm at baseline to 286.6+/-81.5 
microm at 24 months.  

Rajendram et 
al39 

CSME Bevacizumab vs 
macular laser 

2 Mean ETDRS BCVA was 64.4 in 
the bevacizumab arm and 54.8 in the 
laser arm. 49% of patients gained ≥10 
letters and 32% gained at least 15 
letters for bevacizumab vs 7% and 
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4% for laser arm.  
 

Intravitreal Pegaptanib Sodium  
Gonzales et 
al40 

PDR Pegaptanib vs PRP 9 months By week 12, all IVP eyes were 
completely regressed and maintained 
through week 36. In the PRP-treated 
group, 2 eyes had complete 
regression, 2 eyes showed partial 
regression, and 4 showed persistent 
active PDR. The mean change in 
BCVA at 36 weeks was +5.8 letters 
in pegaptanib-treated eyes and −6.0 
letters in PRP-treated eyes.  

Intravitreal Aflibercept 
DA VINCI41,42 DME 1 mg vs 2 mg of 

VEGF trap-eye vs 
laser 

1 Mean improvements in BCVA in the 
VEGF trap-eye groups were 11.0, 
13.1, 9.7, and 12.0 letters for 0.5q4, 
2q4, 2q8, and 2PRN regiments versus 
-1.3 letters for laser group. 

Pars Plana Vitrectomy 
DRCR.net43 DME with 

MVL and 
VMT 

Pars plana 
vitrectomy 

1 VA improved by ≥10 letters in 38% 
and deteriorated by ≥10 letters in 
22%. Median OCT central subfield 
thickness decreased by 160 microns. 

DRVS44 Severe 
diabetic 
vitreous 
haemorrhage 

Early vs deferral 
vitrectomy 

4  

Additional pharmacotherapy 
Rizzo et al46 PDR PPV + preoperative 

bevacizumab (5-7 
d) vs PPV alone 

6 months Mean post operative BCVA was 0.88 
logMAR  in group 1 and 2.01 
logMAR in control group 2. 
Anatomical attachment was achieved 
in 11 patients in group 1 vs 9 patients 
in group 2. 

 
DRS, Diabetic Retinopathy Study; ETDRS, Early Treatment Diabetic Retinopathy Study; 
DRCR.net, Diabetic Retinopathy Clinical Research network; NPDR, non proliferative 
diabetic retinopathy; PDR, proliferative diabetic retinopathy; DME, diabetic macular 
edema; PRP, pan-retinal laser photocoagulation; SVL, severe vision loss; MVL, moderate 
vision loss; CSME, clinically significant macular edema; VMT, vitreomacular traction; 
CRT, central retinal thickness; BCVA, best corrected visual acuity; IVTA, intravitreal 
triamcinolone; VA, visual acuity; OCT, ocular computer tomography; VEGF, vascular 
endothelial growth factor; PPV, pars plana vitrectomy 
 

VI.  Conclusion 

 Diabetic retinopathy is a major cause of visual loss worldwide. An 

optimum glucose control is mandatory to prevent the incidence of DR and to 

slowdown its progression. Nevertheless, as soon as its vision threatening 

complications appear, such as DME and PDR, a good systemic metabolic control 
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is insufficient and additional treatment should be offered to the patient. In the past 

years, laser treatment has been considered as the only effective option in DME 

and PDR to prevent vision loss. Currently, the standard care of this complex 

disease is changing. Intravitreal anti-VEGF and steroids are effective not only in 

the prevention of the worsening visual acuity, but also in the promotion of a visual 

regain. Thus, these new agents are becoming a common treatment in the daily 

clinical practice, as a safe and effective first choice approach, as an alternative 

option in chronic eyes and as an adjunctive therapy in severe cases. Slow-release 

intravitreal devices are currently a longer lasting option, even if the physician 

should keep in mind the proportion of steroids-induced side effects. The 

combined treatment is currently giving promising results, with anti-VEGF or 

steroids as an adjunctive option to laser or vitrectomy. However, in the future, 

head-to-head comparisons are required to evaluate which treatment or 

combination of treatments should be considered as the most suitable in each case 

of vision threatening diabetic retinopathy. 
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