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For the past several decades, tremendous efforts have been made to decrease the complications of diabetes, including diabetic
retinopathy. New diagnostic modalities like ultrawide field fundus fluorescein angiography and spectral domain optical coher-
ence tomography has allowed more accurate diagnosis of early diabetic retinopathy and diabetic macular edema. Antivascular
endothelial growth factors are now extensively used to treat diabetic retinopathy and macular edema with promising results.

There remains uncertainty over the long term effects and the socioeconomic costs of these agents.
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INTRODUCTION

Diabetic retinopathy (DR) is the most common complication of
diabetes mellitus (DM) and is a leading cause of blindness
among working-age people worldwide [1]. Globally, it has been
estimated that about 30% of people with DM have DR [2]. The
number of people with DM in Korea is predicted to be 3.51 mil-
lion by the year 2010 (7.08% of the expected population accord-
ing to the Korea National Statistical Office) and 8.97% (4.55
million cases) by 2020 [3,4]. Park et al. [5] reported that overall
prevalence of any DR was 19%, and the prevalence of vision-
threatening DR was 5%.

The presence of DR is strongly related to the duration of dia-
betes [5]. In the Seoul Metropolitan City-Diabetes Prevention
Program study, participants with duration of 10 years or greater,
retinopathy was found in 55.2% compared with 12.6% in those
with diabetes for a duration of 10 years or less [5]. In addition,
there was an approximate 3-fold increase in vision-threatening
DR in those who had diabetes for 10 years or more compared
with those with diabetes for 10 years or less [5].

Recent advances in DR research results have shown the im-

portant role of vascular endothelial growth factor (VEGF) in
pathogenesis of DR. Furthermore, changes of diagnosis and
treatment for DR have included the now almost universal use of
optical coherent tomography (OCT) for diagnosis of diabetic
macular edema (DME), and the shift of treatment paradigm
from traditional laser treatment to intraocular delivery of agents
that have anti-VEGF effects. To maximize the impact of these
recent advances in DR management, it is important to intro-
duce recent advances in DR not only to ophthalmologists, but
also to physicians involved in diabetes managements. This arti-
cle will therefore focus on recent developments and advances in
DR in terms of the epidemiology of the disease, and new con-
cepts in diagnosis and treatment.

CURRENT CONCEPTS IN EPIDEMIOLOGY

Emerging data regarding the epidemiology of DR include tem-
poral trend of DR prevalence and expanding knowledge re-
garding new risk factors. Recent study results showed that the
prevalence and incidence of severe DR may be decreasing in
people with recently diagnosed with type 1 diabetes [6-11]. A
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decrease in visual impairment related to DR has been reported
in the Wisconsin Epidemiologic Study of Diabetic Retinopathy
(WESDR) and other studies of persons with type 1 diabetes
was attributed to a declining incidence of proliferative diabetic
retinopathy (PDR) and clinically significant macular edema
(CSME), likely resulting from improved glycemic control and
more aggressive treatment of blood pressure sooner after diag-
nosis of diabetes [6-11]. The declining prevalence of visual im-
pairment is consistent with declines in the estimated annual
incidence of visual impairment in people with type 1 diabetes
[12]. In the WESDR, estimated annual incidence of any visual
impairment over a 25-year period was markedly lower in the
most recent period of the study (an annualized rate of 0.28 be-
tween the 1995 to 1996 and 2005 to 2007 examinations com-
pared with an annualized rate of 0.65 between the 1980 to 1982
and 1990 to 1992 examinations) [12].

But, in type 2 diabetes, based on data from the U.S. National
Health and Nutrition Examination Survey (NHANES), the
prevalence of visual impairment was significantly higher in
2005 to 2008 than in 1999 to 2002 [13]. However, while the
number of persons with diabetes reporting visual impairment
grew, the age-adjusted percentage of adults with diagnosed dia-
betes who reported visual impairment declined significantly,
from 23.7% in 1997 to 16.7% in 2010. These findings are likely
related to changes in medical management of type 2 diabetes
[14-16]. In NHANES, there was increased use of more than 1
oral hypoglycemic agent from the predominant use of 1 type of
oral agent [14,15]. This resulted decrease of the mean glycated
hemoglobin (HbA1c¢) levels and increase of maintaining HbAlc
levels of less than 7.0% in 41% and 58% of those with type 2 in
1999 to 2000 and 2005 to 2006, respectively [17].

The inconsistency of results among type 2 diabetes can be ex-
plained by several factors [18]. First, the ethnic difference among
study population was significant. Most of the participants in the
WESDR and Beaver Dam Eye Study (BDES) are white. But in
persons with type 2 diabetes participating in the 2005 to 2008
NHANES, Mexican American individuals had the highest prev-
alence of DR and vision-threatening DR in the United States
[10,18]. Second, the WESDR and BDES did not include individ-
uals with maturity-onset diabetes of youth [18,19]. Third, the
cause of visual impairment was not ascertained in the NHANES.
While DR is inferred as the cause, other underlying causes such
as cataract and glaucoma may explain some of the differences in
the current NHANES findings and other studies [20-23]. Fur-
thermore, the decreased prevalence of severe levels of DR was
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documented in the Blue Mountains Eye Study [21]. This result
may be explained by increase of type 2 diabetes population but
improvement of blood glucose management among them.

In the Korean population, although there are no directly com-
parable data on the temporal changes of DR prevalence, there
appears to be no documented temporal changes of DR preva-
lence during past three decades [5,22]. This requires more atten-
tion to health care needs and costs and developing a compre-
hensive public health program to slow or prevent the develop-
ment of visual impairment associated with ocular problems re-
lated to diabetes.

In addition to traditional risk factors such as blood glucose
level and duration of diabetes, several new potential risk factors
for DR have been identified (Table 1). Patients with a lower
concentration of insulin or with insulin resistance have been
reported to have less DR after adjustment for age, gender, dura-
tion of diabetes, blood pressure, and blood glucose concentra-
tion [5]. This implies that insulin resistance may be a risk factor
for the progression of DR, independent of other metabolic risk
factors. Also, high prevalence of PDR in diabetic patients was
reported in patients with low pancreatic -cell capacity [23].
The possible mechanisms of insulin resistance and 3-cell func-
tion in the development of DR in type 2 diabetic patients have
been explained by a delay in insulin reaching extravascular tar-
get sites. Lower pancreatic -cell insulin secretory capacity may
be a risk factor for severe DR [5,24-26]. Better 3-cell function
may promote better long-term metabolic control with lower

Table 1. Summary of diabetic retinopathy risk factors

Risk factors Clinical evidence

Blood glucose DCCT, UKPDS

Blood pressure UKPDS

Duration of diabetes DCCT

Lipid ACCORD

Pregnancy DCCT

Nephropathy UKPDS, WESDR

Obesity WESDR, SiMES

Genetics GOLDR, TUDR

Nutrition Japan Diabetes Complications Study Group

DCCT, diabetes control and complications trial; UKPDS, UK pro-
spective diabetes study; ACCORD, action to control cardiovascular
risk in diabetes trial; WESDR, Wisconsin epidemiologic study of dia-
betic retinopathy; SIMES, Singapore Malay eye study; GOLDR, ge-
netics of Latino diabetic retinopathy study; TUDR, Taiwan-US dia-
betic retinopathy study.
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and more physiological peripheral insulin concentrations. This
in turn may result in delayed or reduced development of DR.
However, longitudinal investigation is needed to further eluci-
date the clinical importance of insulin resistance and DR.

There have been constant research efforts to understand the
genetics of DR. The genetic associations of DR are useful re-
search tool in identifying patients at a high risk of developing
DR. A large number of genes and genetic variants have been re-
ported [27-34]. However, these results have not been replicated
and yet no genes have been accepted as a high risk gene of DR.
Recently, the genome-wide analysis association data for severe
DR found a genetic association for susceptibility to DR in five
chromosomal regions and PLXDC2 and ARHGAP?22, the latter
two of which are genes implicated in endothelial cell angiogene-
sis and increased capillary permeability in Taiwanese popula-
tion [27]. And most recently, in the Chinese population, three
potential susceptibility loci, on chromosomes 13q22.2, 2q31.1,
and 2q37.2, for DR and the risk alleles in these regions are pos-
sibly associated with DR were reported [28]. However, further
studies to confirm these associations are needed [29]. Addition
to the well-known risk factors, increasing attention is assigned
to obesity and interrelationship with type 2 diabetes. Obesity in-
tensifies the risk of type 2 diabetes, its macrovascular complica-
tions, and reduces life. An increase in body mass index (BMI)
also correlated significantly with the deterioration of HbAlc, a
decrease in high density lipoprotein cholesterol, an increase in
triglycerides as well as a higher prevalence of hypertension [30-
34]. Both metabolic syndrome and increased oxidative stress
due to their association with obesity and DR have also been sug-
gested as possible pathophysiological mechanisms. Most studies
have reported a significant association between high BMI and
obesity with DR [30-32]. But other studies have reported an as-
sociation between low BMI and DR suggesting a possible pro-
tective role for higher BMI in the development of DR [33,34].
These inconstant results may be partly explained by method-
ological differences, and racial or ethnic differences.

Medical nutritional treatment is important in prevention of
diabetes complications, but the preventive effect of nutrition
on DR is not well understood.

Observational study done in Japanese type 2 diabetic patients
showed that increased fruit intake was associated with reduced
incident DR among patients with a low-fat energy-restricted
diet [35]. The mechanisms whereby fruits exert preventive ef-
fects on DR are not clear, but a high fruit-vegetable intervention
is known to increase carotene and vitamin C levels in plasma.
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Another possibility is that the preventive effects of fruits are
mediated through glycemic control. Fruits are low glycemic-
index foods rich in dietary fiber, which can slow glucose re-
sponse after ingestion [36].

CURRENT CONCEPTS IN DIAGNOSIS

Among the important advances of DR diagnosis over past de-
cade is the increasing role of ultrawide field fundus fluorescein
angiography (UWFA) and OCT (Figs. 1 and 2).

The importance of imaging the peripheral retina in patients
with DR has been recognized for many years. Wide-field imag-
ing has been increasing used in the diagnosis and management
of DR, initially, primarily as a screening device [37,38]. UWFA
allows visualization of the up to 200° of the peripheral retina
captured in a single frame. The report by Friberg et al. [39] sug-
gested that wide-field imaging could be used to study the rela-
tionship between peripheral capillary nonperfusion and the
development of neovascularization, a precursor to PDR. Re-
cently, a study reported that ultrawide-field imaging visualizes
3.2 times more retinal surface area than the conventional seven
standard fields [40]. In this report, the UWFA imaged 3.9 times
more nonperfusion, 1.9 times more neovascularization, and 3.8
times more panretinal photocoagulation than the conventional
seven standard fields [40]. Improved visualization of the retinal
periphery through UWFA may have significant implications
for the treatment of patients.

OCT has revolutionized the clinical practice of ophthalmolo-
gy [41-46]. It is a noninvasive imaging technique that provides
high-resolution, cross-sectional images of the retina, retinal
nerve fiber layer and the optic nerve head. In 2006, the first com-
mercially available spectral domain OCT (SD-OCT) system was
introduced. SD-OCT employs detection of the light echoes si-
multaneously by measuring the interference spectrum, using an
interferometer with a high-speed spectrometer. This technique
achieves scan rates of 20,000 to 52,000 A-scans per second and a
resolution of 5 to 7 pm in tissue. Although concerns were made
with using central retinal thickness measured with OCT as a
gold standard test to diagnose CSME and decide the treatments,
attempts to classify CSME characteristics by OCT to aid in diag-
nosis and establish treatment strategies are made by several stud-
ies [42-44]. Also associations with visual prognosis of DME with
characteristic features of individual retinal layer were studied.
The presence of hyper-reflective foci in the outer retina is closely
associated with a disrupted inner segment/outer segment line
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on SD-OCT images and decreased visual acuity (VA) in DME.
Addition to SD-OCT findings, other ocular or systemic fac-
tors should be investigated that together with the retinal state
can serve as prognostic factors for the visual outcome of spe-
cific therapies.

CURRENT CONCEPTS IN TREATMENT

This section will focus mainly on recent randomized controlled
trials (RCTs) results for DR and DME. However, it should be
emphasized that optimal management of systemic risk factors

is the most important factor for primary prevention of DR. In-

Fig. 1. Ultrawide-field fluorescein angiogram demonstrates
peripheral neovascularization and capillary nonperfusion (ar-
rows) in eye with proliferative diabetic retinopathy.
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tensive control of hyperglycaemia, hypertension, and possibly
hyperlipidemia can delay the onset and progression of DR.
There are 541 clinical trials listed in the registry of clinical trials
(www.clinicaltrials.gov) regarding DR treatment and most of
these trials are aimed at treatment of DME. Only selected re-
sults from trial results are included in this section (Table 2).

Ranibizumab

A study of ranibizumab injection in subjects with clinically
significant macular edema with center involvement secondary
to diabetes mellitus (RISE) & A study of ranibizumab injec-
tion in subjects with clinically significant macular edema with
center involvement secondary to diabetes mellitus (RIDE)
[47,48]

These were phase 3, randomized, multicenter, double-masked,
3-year trials, sham injection-controlled for 2 years. Patients with
DME (n=759) were randomized equally to monthly 0.5 or 0.3
mg ranibizumab or sham injection. In the third year, sham pa-
tients, while still masked, were eligible to cross over to monthly
0.5 mg ranibizumab. VA outcomes seen at 24 months in ranibi-
zumab groups were consistent through 36 months; the propor-
tions of patients who gained >15 letters from baseline at 36
months in the sham/0.5, 0.3, and 0.5 mg ranibizumab groups
were 19.2%, 36.8%, and 40.2%, respectively, in RIDE and 22.0%,
51.2%, and 41.6%, respectively, in RISE. In the ranibizumab
arms, reductions in central foveal thickness seen at 24 months
were, on average, sustained through 36 months. The strong VA
gains and improvement in retinal anatomy achieved with ranibi-
zumab at 24 months were sustained through 36 months.

Fig. 2. Decreased of cystoid diabetic macular edema after intravitreal bevacizumab injection documented by spectral domain
optical coherence tomography. (A) Severe cystoid diabetic macular edema with intraretinal cystoid spaces. Vision with 0.12. (B)
Decrease of macular thickness with disappearance of intraretinal cystic space after injection. Vision improved to 0.5.
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Table 2. Overview of randomized controlled trials listed in the review for treatment of diabetic macular edema

Treatment Mechanism Clinical phase & trial Results (gained vision), %
Ranibizumab Anti-VEGF Phase 3 (RISE & RIDE) 40-42 (=3 lines)
Phase 2 (RESOLVE) 61 (=2 lines)
Phase 3 (RESTORE) 23 (>3 lines)
Bevacizumab Anti-VEGF Phase 2 (BOLT) 32 (=3 lines)
Aflibercept Anti-VEGF Phase 2 (DA VINCI) 24-46 (>3 lines)
Phase 3 (VISTA & VIVID) 31-42 (=3 lines)
Triamcinolone acetonide Anti-inflammatory Phase 3 (DRCR.net) 14-18 (=3 lines)
Fluocinolone acetonide implant Anti-inflammatory Phase 3 (FAME) 29-34 (=3 lines)

VEGE, vascular endothelial growth factor; RIDE/RISE, a study of ranibizumab injection in subjects with CSDME with center involvement sec-
ondary to diabetes mellitus; RESOLVE, safety and efficacy of ranibizumab in diabetic macular edema; RESTORE, a 12-month core study to as-
sess the efficacy and safety of ranibizumab intravitreal injections; BOLT, bevacizumab or laser therapy; DA VINCI, DME and VEGF Trap-Eye
investigation of clinical impact study; VISTA, study of intravitreal administration of VEGF Trap-Eye in patients with diabetic macular edema;
VIVID, intravitreal alfibercept injection in vision impairment due to DME; DRCR .net, diabetic retinopathy clinical research network; FAME,

fluocinolone acetonide in diabetic macular edema.

Safety and efficacy of ranibizumab in diabetic macular ede-
ma with center involvement (RESOLVE) [49]

RESOLVE was a phase 2 double-masked, sham-controlled RCT
evaluating the efficacy and safety of ranibizumab compared
with sham treatment over 12 months. Patients (n=151) with VA
20/40 to 20/160 and central retinal thickness (CRT) >300 um
were randomly assigned to ranibizumab 0.3 or 0.5 mg, or sham
injections. At the end of the study, a mean average change in
best-corrected visual acuity (BCVA) by +7.8 letters from base-
line was observed in the ranibizumab groups compared to —0.1
letters in the sham group (P<0.0001). Mean CRT reduction was
parallel to mean VA improvement. More than three times the
proportion of patients who were treated with ranibizumab
gained >10 and >15 letters compared the gain in those receiv-
ing sham injections.

A 12-month core study to assess the efficacy and safety of ra-
nibizumab (intravitreal injections) in patients with visual
impairment due to diabetic macular edema and a 24 month
open-label extension study (RESTORE) [50]
RESTORE consisted with core study (12 months) and 24 months
open label extension study. It was a phase III study that aimed to
confirm the efficacy and safety of ranibizumab (0.5 mg) as ad-
junctive therapy when added to laser photocoagulation and/or
monotherapy in patients with visual impairment due to DME.

A total of 345 patients with visual impairment 20/32 to 20/160
were enrolled in the study. Significant improvement in BVCA
was seen with ranibizumab alone (+6.1 letters) and combined
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with laser (+5.9 letters) compared with laser monotherapy (+0.8
letter) at 12 months. The proportion of patients who gained >10
and 215 letters was two to three times greater in the ranibizum-
ab groups compared with laser (37.4% vs. 15.5% and 22.6% vs.
8.2%, respectively). Approximately 9.2% more patients experi-
enced >10 letter loss with laser than with ranibizumab. Ranibi-
zumab monotherapy and combined with laser provided superi-
or VA gain over standard laser in patients with visual impair-
ment due to DME. At 1 year, no differences were detected be-
tween the ranibizumab and ranibizumab +laser arms. Of the
303 patients who completed the randomized RESTORE 12-
month core study, 240 entered the extension study. In patients
treated with ranibizumab during the core study, consecutive in-
dividualized ranibizumab treatment during the extension study
led to an overall maintenance of BCVA and central retinal sub-
field thickness (CRST) observed at month 12 over the 2-year ex-
tension study (prior ranibizumab: +8.0 letters, —142.1 pm; prior
ranibizumab-+laser: +6.7 letters, —145.9 um from baseline at
month 36) with a median of 6.0 injections (mean, 6.8; prior ra-
nibizumab) and 4.0 injections (mean, 6.0; prior ranibizumab+
laser). In the prior laser group, a progressive BCVA improve-
ment (+6.0 letters) and CRST reduction (-142.7 um) at month
36 were observed after allowing ranibizumab during the exten-
sion study, with a median of 4.0 injections (mean, 6.5 injections).
Ranibizumab was effective in improving and maintaining BCVA
and CRST outcomes with a progressively declining number of
injections over 3 years of individualized dosing.

Diabetes Metab ] 2014;38:416-425  http://e-dmj.org
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Bevacizumab

A 2-year prospective randomized controlled trial of intravit-
real bevacizumab or laser therapy (BOLT) in the manage-
ment of diabetic macular edema [51]

This study purpose was to report the findings at 1 year of a study
comparing repeated intravitreal bevacizumab and modified
Early Treatment of Diabetic Retinopathy Study macular laser
therapy in patients with persistent clinically significant DME.

Subjects were randomized to either intravitreal bevacizum-
ab (6 weekly; minimum of three injections and maximum of
nine injections in the first 12 months) or macular laser therapy
(4 monthly; minimum of one treatment and maximum of four
treatments in the first 12 months).

The primary end point was the difference in early treatment
diabetic retinopathy study (ETDRS) BCVA at 12 months be-
tween the bevacizumab and laser arms. The bevacizumab group
gained a median of eight ETDRS letters, whereas the laser group
lost a median of 0.5 ETDRS letters (P=0.0002). The odds of
gaining > or =10 ETDRS letters over 12 months were 5.1 times
greater in the bevacizumab group than in the laser group (ad-
justed odds ratio, 5.1; 95% confidence interval, 1.3 to 19.7;
P=0.019). Improvements in BCVA and central macular thick-
ness seen with bevacizumab at 1 year were maintained over the
second year with a mean of four injections.

Steroid & laser

Intravitreal triamcinolone acetonide versus laser for diabetic
macular edema [52,53]

This was phase 3 study to evaluate the efficacy and safety of 1-
and 4-mg doses of preservative-free intravitreal triamcinolone
in comparison with focal/grid photocoagulation for the treat-
ment of DME. Eight hundred forty study eyes with DME were
randomized to focal/grid photocoagulation (n=330), 1 mg in-
travitreal triamcinolone (n=256), or 4 mg intravitreal triam-
cinolone (n=254). Retreatment was given for persistent or new
edema at 4-month intervals. At 4 months, mean VA was better
in the 4-mg triamcinolone group than in either the laser group
(P<0.001) or the 1-mg triamcinolone group (P=0.001). By 1
year, there were no significant differences among groups in
mean VA. At the 16-month visit and extending through the
primary outcome visit at 2 years, mean VA was better in the la-
ser group than in the other two groups (at 2 years, P=0.02
comparing the laser and 1-mg groups, P=0.002 comparing the
laser and 4-mg groups, and P=0.49 comparing the 1- and 4-mg
groups). Over a 2-year period, focal/grid photocoagulation is
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more effective and has fewer side effects than 1- or 4-mg doses
of preservative-free intravitreal triamcinolone for most patients
with DME.

Aflibercept

The DA VINCI study: phase 2 primary results of VEGF Trap-
Eye in patients with diabetic macular edema [53]

This was multicenter, randomized, double-masked, phase 2 clin-
ical trial designed to examine the effects of intravitreal afliber-
cept compared to standard laser treatment. Patients (n=221)
with CSME were randomized to receive VEGF Trap-Eye of dif-
ferent dosage and schedules or laser treatment. Results at 52
weeks showed greater VA gains for aflibercept- (9.7 to 12.0 let-
ters) than for laser treatment (~1.3 letters). Patients who were
treated with VEGF Trap-Eye were more likely to experience >10
and >15 letter gains compared to those who received laser treat-
ment (45% to 71% vs. 30% and 23.8% to 45.5% vs. 11.4%, re-
spectively).

Study of intravitreal administration of VEGF Trap-Eye in
patients with diabetic macular edema (VISTA DME) & in-
travitreal alfibercept injection in vision impairment due to
DME (VIVID DME) [54]

VISTA and VIVID were 2 similarly designed, double-masked,
randomized, phase 3 trials to determine the efficacy of intravit-
really administered VEGF Trap-Eye on the BCVA assessed by
the ETDRS chart in patients with DME with central involve-
ment.

VISTA study was conducted in the United States and the
VIVID study was conducted across Europe, Japan, and Austra-
lia. Eight hundred seventy-two eyes with type 1 or 2 diabetes
mellitus who presented with DME with central involvement
received either intravitreal aflibercept injection (IAI) 2 mg ev-
ery 4 weeks, IAI 2 mg every 8 weeks after 5 initial monthly dos-
es, or macular laser photocoagulation. At week 52, IAI demon-
strated significant superiority in functional and anatomic end-
points over laser, with similar efficacy in the every 4 weeks and
every 8 weeks groups despite the extended dosing interval in
the every 8 weeks group.

Others

A multicenter study to compare multiple doses of intravitreal
microplasmin versus sham injection for treatment of patients
with diabetic macular edema (MIVI-II)

This was phase 2 randomized, sham injection-controlled, dou-
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ble-masked, ascending-dose, dose-range finding trial of micro-
plasmin intravitreal injection for nonsurgical posterior vitreous
detachment (PVD) induction for treatment of DME.

The primary efficacy variable was the proportion of patients
with total PVD 14 days after the 25, 75, 125 ug of ocriplasmin,
and sham injection. According to study results posted at clinical-
trials.gov; there were no statistically significant differences of PVD
induction between 25, 75, or 125 pg versus the sham group.

Fluocinolone acetonide implant compared to sham injection
in patients with diabetic macular edema (FAME) [55-58]
The FAME study, a 36-months, double-blind, sham-controlled,
phase 3 study, examined the efficacy and safety profile of fluo-
cinolone acetonide (FA) compared with sham injection in pa-
tients with persistent or recurrent DME. DME patients (n=956)
were randomized to receive FA intravitreal inserts 0.2, 0.5 pg or
sham injection. Treatment efficacy was similar with both low-
and high-dose FA but the benefit-to-risk profile was more fa-
vourable with the low-dose. At month 36, the percentage of pa-
tients who gained >15 in letter score using the last observation
carried forward method was 28.7% (low dose) and 27.8% (high
dose) in the FAc insert groups compared with 18.9% (P=0.018)
in the sham group, and considering only those patients still in
the trial at month 36, it was 33.0% (low-dose) and 31.9% (high-
dose) compared with 21.4% in the sham group (P=0.030). Al-
most all phakic patients in the FAc insert groups developed cat-
aract, but their visual benefit after cataract surgery was similar
to that in pseudophakic patients. The incidence of incisional
glaucoma surgery at month 36 was 4.8% in the low-dose group
and 8.1% in the high-dose insert group.

The role of surgical treatment for DR especially for DME, have
been decreased due to wide spread use of locally delivered anti-
VEGF therapy. But recent developments in transconjunctival
microincision vitrectomy with 23- or 25-gauge instrumentation
have provided potential advantages over traditional 20-gauge
vitrectomy, like faster wound healing, decreased surgical time,
and early visual recovery [57-59]. And there is no doubt that
DME with tractional components and vitreous hemorrhage or
tractional retinal detachments from PDR needs surgical ap-
proach. But until now, most of study results are from small non-
randomized trials and large RCT with long term follow-up are
needed to establish a role for this treatment approach.
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CONCLUSIONS

Korea has one of the fastest growing diabetes populations and
DR is the major cause of vision loss in patients with diabetes.
Patients with DR need lifelong attention with versatile treat-
ment approaches. Recent advances in imaging and diagnosis
of DR, PDR and DME and the new clinical trials on the use of
intravitreal anti-VEGF therapy has improved management of
this major clinical and public health problem.
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