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Abstract

Diabetic retinopathy (DR) is a leading cause of vision
loss in the working-age population and is relatedto
1%-5% of cases of blindness worldwide. Diabetic mac-
ular edema (DME) is the most frequent cause of DR
vision loss and is an important public health problem.
Recent studies have implicated vascular endothelial
growth factor (VEGF) in DR and DME pathogenesis, as
well as provided evidence of the benefits of anti-VEGF
agents for the management of such conditions. Despite
the benefits of intravitreal ranibizumab injection for the
management of DME, the cost-effectiveness of intravit-
real bevacizumab therapy has gained increasing interest
in the scientific community. This review summarizes the
studies examining bevacizumab for the management of
DME, focusing on the efficacy and duration of the clini-
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cal benefits of decreasing DME and the improvement
of best-corrected visual acuity (BCVA). There is strong
evidence that intravitreal bevacizumab injection therapy
has a good cost-effective profile in the management of
DME and may be associated with laser photocoagula-
tion; however, its clinical superiority in terms of the
duration of DME regression and the improvement of
BCVA compared with intravitreal ranibizumab and other
intravitreal anti-VEGF therapies remains unclear and
deserves further investigation.

© 2013 Baishideng. All rights reserved.
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Core tip: This review summarizes the studies examining
bevacizumab for the management of diabetic macular
edema (DME), focusing on the efficacy and duration
of the clinical benefits of decreasing DME and the im-
provement of best-corrected visual acuity.
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INTRODUCTION

Diabetic retinopathy (DR) is a leading cause of vision
loss in working-age patients around the world. DR is
related to 1% of all cases of blindness worldwide, and it
may be related to 5% of blindness in some countries'™”
(Figure 1). The main cause of vision impairment in dia-
betic patients is diabetic macular edema (DME) P DME
may occur at any stage of non-proliferative or prolifera-
tive DR, Macular edema is divided into two types: focal
and diffuse. Focal macular edema is caused by focal leak-

April 15,2013 | Volume 4 | Issue?2 |



Stefanini FR et a/. Bevacizumab for the management of diabetic macular edema

age from microaneurysms and dilated retinal capillaries
with abnormal permeability. Complete or partial rings, as
a circinate pattern of hard exudates, often demarcate the
macular edema'™ (Figure 2A). In diffuse macular edema,
generalized leakage from dilated capillaries is observed
throughout the posterior pole (Figure 2B). Occlusion
of a portion of the capillary bed causes dilation of the
patent capillaries, which tend to leak, leading to edema®.
The risk factors associated with diffuse macular edema
are systemic hypertension, adult-onset diabetes mellitus
and poor blood glucose control, cardiovascular disease,
impaired renal function, increased number of retinal mi-
croaneurysms, advanced retinopathy and vitreomacular
traction™", Tt is estimated that DME occurs in 3% to 6%
of all patients with diabetes aged 18 or older'"". A large
epidemiological study indicated that macular edema was
present in 26% of the study patients with DR

The most efficient tool for preventing vision loss
from DR is screening and identification of at-risk pa-
tients, along with regular office visits to educate patients
on the importance of tight blood sugar and blood pres-
sure control in both type 1 and type 2 diabetes'”.

Once a patient develops DME, the gold standard
treatment in recent decades has been macular photo-
coagulation (MPC) using the laser technique, which re-
duces the risk of moderate visual loss by approximately
50% (Figure 3)"". A review of the data from the Early
Treatment DR Study (ETDRS) demonstrated that ap-
proximately 40% of the patients who demonstrated
improvement with focal laser treatment and a baseline
best-corrected visual acuity (BCVA) worse than 20/40
had gained 6 or more letters at 3-year post follow-up!™>'¥,
Recently, the Diabetic Retinopathy Clinical Research
Network (DRCR.net) has demonstrated BCVA improve-
ment of more than 5 letters of vision in 51%, 47% and
62% of eyes treated with MPC after 1, 2 and 3 years of
follow-up, respectively[s’wm.

VASCULAR ENDOTHELIAL GROWTH
FACTOR INHIBITORS AND DME

In recent years, alternative or adjunct treatments for DME
have been studied, and various pharmacological com-
pounds are under investigation, such as intravitreal triam-
cinolone acetonide (IVTA) and therapies using inhibitors
of vascular endothelial growth factor (VEGF)™. Studies
performed by DRCR.net demonstrated that despite the
carly benefits of intravitreal injection of 4 mg of triamcin-
olone acetonide (T'A), the BCVA and retinal thickening at
4 mo compared with a 1-mg TA dose or with focal/grid
photocoagulation, the final mean BCVA at 2 and 3 years
was better in the MPC group™'".

VEGF expression and signaling are deregulated in
DR, and VEGF is an important mediator of blood retinal
barrier breakdown, which leads to fluid leakage below the
macula and the development of macular edema. There-
fore, at present, treatment with anti-VEGF agents is one
of the most promising approaches for the treatment of
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Figure 1 Pie chart displaying the distribution of global causes of blindness.
Although cataracts are responsible for more than half of the cases, they are po-
tentially reversible. When considering the causes of permanent vision impairment,
diabetic retinopathy contributes significantly to 1%-5% of cases of blindness. In
addition, diabetic retinopathy is the major cause of irreversible blindness in the
working-age patients worldwide. AMD: Age-related macular disease.

Figure 2 Clinical patterns of diabetic macular edema. A: Focal macular
edema marked by focal leakage from microaneurysms and dilated retinal
capillaries with abnormal permeability, making a complete ring as a localized
circinate pattern of hard exudates; B: Diffuse macular edema, characterized by
hard exudates with generalized leakage from dilated capillaries throughout the
posterior pole.

vision loss due to DME"®". Several studies have been
conducted that have addressed the efficacy and safety
of anti-VEGF agents, including ranibizumab (Lucentis,
Genentech, Inc., United States), pegaptanib (Macugen,
OSI/Eyetech, United States), and aflibercept (EYLEA;
Regeneron, United States) and bevacizumab (Avastin, Ge-
nentech, Inc., United States), in the treatment of DME.
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Figure 3 Macular area treated by laser photocoagulation using the scheme
proposed by the Early Treatment Diabetic Retinopathy Study.

It has been shown that pegaptanib inhibits VEGF
permeability effects™”. The VEGF Inhibition Study
in Ocular Neovascularization trial established the safety
and efficacy in neovascular age-related macular disease
(AMD)". For DME, the efficacy and safety of 0.3 mg
of pegaptanib sodium zs sham injections was studied in
a phase-2/3, multicenter, randomized, double-blinded
trial ™. After 102 wk, the pegaptanib group presented
significantly better results than the sham injection group
in BCVA change, letters gained and reduced need for fo-
cal/grid laser photocoagulation.

Recently, 2 mg/0.05 mL aflibercept (EYLEA; Regen-
eron, United States) received regulatory approval from
the Food and Drug Administration (FDA) for the treat-
ment of neovascular AMD. For management of DME, a
multicenter, randomized, double-masked, phase-2 clinical
trial, the DA VINCI Study, tested different dosing regi-
mens of aflibercept (VEGF Trap-Eye) and compared
them with laser photocoagulation: 0.5 mg every 4 wk, 2
mg every 4 wk, 2 mg for the 3 initial doses then every 8
wk, 2 mg for the 3 initial doses then as needed. Subjects
in the VEGF Trap-Eye groups experienced mean reduc-
tions in central retina thickness and, at their 6-mo follow-
up, had better results for BCVA than those who were
treated with laser photocoagulation. Howevet, it is impoz-
tant to note that a considerable number of re-injections
were Necessary.

The drug was well tolerated. The phase-3 trials on
aflibercept in patients with visual loss due to DME are
ongoingw’m.

Ranibizumab is approved for the treatment of neo-
vascular AMD and just received FDA approval (August
2012) for the treatment of visual impairment due to
DME, based on the RIDE and RISE clinical trials. Sev-
eral clinical trials have been performed examining the use
of ranibizumab for the treatment of visual impairment
due to DME. The RESTORE study demonstrated supe-
riority after 12 mo of ranibizumab monotherapy (0.5 mg)
administered as needed or as an adjunct to laser photoco-
agulation »s laser monotherapym’%]. The READ-2 study
found that ranibizumab (0.5 mg) alone or in combination
with laser photocoagulation improved BCVA over 2 years
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Figure 4 Cost per injection of ranibizumab (LucentisTM Genentech, United
States), in the treatment of diabetic macular edema, compared with the cost
per injection of bevacizumab (Avastin, Roche, United States). The cost is,
in average, 20-fold higher in for treatment with ranibizumab than bevacizumab.
Depending on the country, this difference may vary from 20x to 50x.

in DME patients[zﬂ. RIDE and RISE, two identicallyde-
signed, parallel, double-blinded, 3-year clinical trials that
were sham-treatment controlled for 24 mo had prelimi-
nary results that demonstrated that patients who received
0.3 mg of ranibizumab experienced significant, early
and sustained improvements in vision. The DRCR.net
conducted a study to investigate the role of ranibizumab
and also steroid treatment combined with laser photoco-
agulation. The 2-year results of this study indicated that
0.5 mg of ranibizumab administered as needed and com-
bined with laser therapy produced a rapid and sustained
improvement in the BCVA of patients with DME com-

pared with laser treatment”.

BEVACIZUMAB FOR DME

Bevacizumab is a full-size, humanized, recombinant

monoclonal immunoglobulin G antibody that inactivates
all VEGF isoforms. It is approved as an anti-VEGF
agent for the systemic treatment of metastatic colorectal
cancet, but its use for ocular diseases is off-label. Intra-
vitreal bevacizumab (IVB) has been more widely utilized,
primarily dueto its low cost, safety and positive clinical
effects in case studies and retrospective studies (Figure
4)[29’31]. The widespread use of IVB for the exudative
form of AMD as well as the evidence of positive clinical
effects in the management of DMEP* have resulted
in the formal evaluation of its safety and efficacy in the

management of DME™.

RESULTS AND DISCUSSION

The DRCR.net conducted a randomized study of 121
eyes over a 12-wk periodm. It consisted of five treatment
arms: (1) focal photocoagulation; (2) two intravitreal in-
jections of 1.25 mg of bevacizumab at 0 and 6 wk; (3)
two intravitreal injections of 2.5 mg of bevacizumab at 0
and 6 wk; (4) 1.25 mg of bevacizumab at week 0 followed
by a sham injection at 6 wk; and (5) 1.25 mg of bevaci-
zumab at 0 and 6 wk combined with focal photocoagula-
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tion at 3 wk. The majority of eyes, 69%, were refractory
to previous treatment for DME. The eyes of two groups
that received two bevacizumab injections without laser, 2
and 3, had a significant BCVA improvement over the la-
ser-only group 1, and this difference persisted through the
12 wk. These two groups also had a greater improvement
in central subfield thickness at the 3-wk visit. No differ-
ences were observed between groups 2 and 3 (1.25-mg
and 2.5-mg doses, respectively). The single injection group
had no advantage over the photocoagulation group in
this study. Group 5, which combined bevacizumab with
photocoagulation, had results comparable with laser-only
treatment. This study suggested that bevacizumab was an
effective drug for the management of DME as a primary
treatment and also for refractory eyes. Safety data were
reported for 24 wk, and no safety concerns were detected.
Two trends were identified: (1) the eyes that received pri-
mary treatment had greater improvement (P = 0.04) than
the refractories; and (2) the presence of subretinal fluid at
the initial therapy [measured by optical coherence tomog-
raphy (OCT)] may be associated with a greater improve-
ment in BCVA (P = 0.006).

The DRCR .net study identified no difference between
1.25 mg and 2.5 mg of bevacizumab, and similar out-
comes have been previously reported by other colleagues
in retrospectively designed studies”". One of these
studies involved three initial injections monthly and a
follow-up period of 6 mom]; another study followed the
same design but with a 12-mo follow—upM. Both stud-
ies demonstrated significant reductions in central foveal
thickness (CFT) by OCT evaluation and also significant
improvements in BCVAP*, There were statistically simi-
lar outcomes for the two study groups throughout the 6
initial months and a trend toward recurrence of edema at
the 1-year follow-up, suggesting a trend of reducing the
CFT during the 2-3 mo following the intravitreal bevaci-
zumab injection (TVBI)"”,

Another study focused on IVB for DME investigated
a remarkably diverse group of eyes, with no exclusions
based on previous treatment, ischemia, or poor initial
BCVAP", The study consisted of a noncomparative trial
of 1.25 mg of bevacizumab at baseline, with subsequent
re-treatment based on improvement in OCT or BCVA
response to the initial injection. At 6 mo, there was no
significant improvement in mean BCVA, but there were
significant decreases in the mean CFT according to OCT
evaluation. Although some characteristics of this study
led to difficulty in analyzing its results, such as the diverse
baseline data and a variable number of treatments, the
results corroborated the idea that bevacizumab should be
the object of further studies for eyes with DME refrac-
tory to previous treatments, as this therapeutic approach
was able to decrease the CFT as measured by OCT.

When investigating the long-term effects of intravit-
real bevacizumab in patients with chronic diffuse DME,
Kook et a™” observed a decrease in central macular
thickness (CMT) and again in BCVA following repeated
intravitreal injections of bevacizumab, even in cases with
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chronicdiffuse ischemic DME.

Bonini-Filho ¢z a/” performed a pilot study of IVB-
treatment for macular edema in ten eyes with severecapil-
lary loss. The treatment used 1.5-mg dosing, and all ten
eyes underwent an injection at baseline. Re-treatment at
follow-up visits was based on the presence of intraretinal
or subretinal fluid on OCT. After 54 wk, the CMT and
BCVA improved significantly. No progression of capil-
lary loss was observed in fluorescein angiogram at the
end of the study.

The BOLT Study, a prospective, randomized, blinded,
single-center study, compared IVB and macular laser
photocoagulation in patients with persistent CSME af-
ter at least one macular laser treatment™. Eighty eyes
were randomized into a bevacizumab treatment group
(with injections every 6 wk), with a minimum of 3 and a
maximum of 9 injections, or a photocoagulation group,
with sessions every 4 mo and a minimum of 1 and a
maximum of 4 treatments. After 1 year, the mean BCVA
measured by ETDRS evaluation increased in the beva-
cizumab group and deteriorated in the laser group. The
CMT results were also favorable for the bevacizumab
group. The median number of injections in this first year
was 9 in the bevacizumab group, and the median number
of laser treatments was 3.

The 2-year outcome report of the BOLT Study was
published recently and presented similar results to the
first year report™. The mean ETDRS equivalent Snellen
was 20/50 in the bevacizumab group and 20/80 in the
laser group (P = 0.005). The bevacizumab group gained
a median of 9 ETDRS letters o5 2.5 letters for the laser
treatment group (P = 0.005), with a mean gain of 8.6 let-
ters for bevacizumab »s a mean gain of 0.5 letters for the
laser group. Among the eyes treated with bevacizumab,
32% gained at least 15 letters »s 4% for the laser-treated
eyes (P = 0.004). The percentage of patient eyes that
lost fewer than 15 letters in the macular laser treatment
group was 86% u5 100% for the bevacizumab group (P =
0.03). At 2 years, the CMT decreased significantly in both
groups. At the 2-year follow-up, the median number of
injections was 13, and the median number of laser treat-
ments was 4.

In addition to MPC,some of the largest trials pub-
lished examining bevacizumab use for DME have com-
pated intravitreal bevacizumab and intravitreal triamcino-
lone (IVT).

Ahmadieh ¢z 2/ conducted a 24-wk trial randomizing
115 eyes to one of three study arms: a bevacizumab-only
arm, an IVTA/bevacizumab combination arm, and a pla-
cebo arm. The two treatment arms received three 1.25-mg
bevacizumab injections every 6 wk, and the IVTA/beva-
cizumab group received an additional injection of 2 mg
of triamcinolone at the baseline visit only. No difference
in BCVA or CMT was detected between the bevacizumab
and IVTA/bevacizumab groups.

In a study performed by Faghihi ez al™ TVB-only was
compared with bevacizumab associated to triancinolone
and with MPC in eyes with no history of treatment.
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Dosings of 1.25 mg of bevacizumab and 2 mg of tri-
amcinolone were used, and injections were performed at
the baseline visit only. The three groups had significant
improvements in CMT at both the 6- and 16-wk visits s
baseline. A similar trend was observed for BCVA; the be-
vacizumab group outperformed the laser group in CMT
and BCVA at 6 wk but not at 16 wk. The bevacizumab/
IVTA group outperformed the laser group in CMT and-
BCVA at both 6 and 16 wk.

A randomized clinical trial comparing IVB injec-
tion alone or in combination with TVTA »s macular laser
photocoagulation as a primary treatment for DME was
conducted by Soheilian ¢z 2", and the 2-year outcomes
results were recently published. In total, 150 eyes were
randomly assigned to 1 of the 3 study arms: the 1.25-mg
IVB group; the IVB/IVT group, with 1.25 mg of IVB
and 2 mg of IVT; and the macular laser group. There
was significant superiority of visual acuity improvement
in the IVB group after 6 mo, but this was not sustained
after 24 mo. The mean BCVA improvement was greater
in the IVB group than in the other groups and also in
the IVB/IVT group compared with the laser group. The
same was noted for the reduction of CMT, which was
more evident in the IVB group compared to the other
groups. However, the difference among the groups was
not significant, which may be related to some method-
ological aspects, such as the 3-mo re-treatment intervals,
when indicated, or the missing data in 24.6% of the cases
at the final follow-up.

In a retrospective study, Wu ez al*" aimed to identify
OCT patterns in diabetic DME that were predictive of
visual outcomes after IVBIs. Thirty-one eyes with clini-
cally significant DME" and without previous treatment
underwent complete ophthalmic examination and OCT.
The eyes were classified into 4 groups, based on the
cross-sectional retinal morphologies, by using OCT fea-
tures: diffuse retinal thickening, cystoid macular edema
(CME), serous retinal detachment and vitreomacular
interface abnormalities. The minimum requited follow-
up was 3 mo. Changes in CMT and total macular volume
after IVB injections were evaluated as well as the BCVA.
Patients with CME exhibited greater improvement in
all evaluated parameters compared with other groups.
The study concluded that OCT patterns in DME may
be helpful in deciding the best treatment and predicting
the outcome after IVBI. In addition, the study indicates
that IVBI could be a primary therapeutic modality for
CME™. Similar results were found in a retrospective
study conducted by Roh ez /™

The Pan-American Collaborative Retina Study Group
has published the 24-mo results of a study examining
intravitreal bevacizumab as the primary treatment for dif-
fuse DME (DDME). For these retrospective, multicenter,
interventional, comparative case series, the clinical data
of 139 eyes with DDME at 11 centers from 8 countries
were reviewed. All of the eyes were treated with off-label
IVB with at least 1 intravitreal injection of 1.25 or 2.5 mg
of bevacizumab. The dose received at baseline was the
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Figure 5 Diffuse diabetic macular edema treated with bevacizumab. In the
left figure, the clinical fundus photograph shows the macular edema and hard
exudates at the foveal center.In the right figure, a series of optical coherence
tomographys (OCTs) taken at a 24-mo follow-up can be observed. The OCT
image at baseline shows the intraretinal fluid with increased central macular
thickness (CMT) and best-corrected visual acuity (BCVA) = 20/100. One month
after the first injection, improvement in both BCVA and CMT was observed. This
result was maintained throughout the 24-mo follow-up period after six injections
and with final central macular thickness within normal limits without intraretinal
fluid and the improvement of BCVA to 20/30. No laser photocoagulation was
performed in this case.

same dose delivered throughout the study. The exclusion
criteria were as follows: patients with DDME that were
treated with laser photocoagulation or intravitreal triam-
cinolone previously, macular ischemia, intraocular inflam-
mation, a prior history of vitreoretinal surgery or cataract
surgery within the past 6 mo, uncontrolled intraocular
pressure, and the presence of an epiretinal membrane or
vitreomacular traction syndrome. Each patient underwent
BCVA measurement with ETDRS charts, ophthalmic
examination and OCT at baseline and 1, 3, 6, 12 and 24
mo after the initial injection. Fluorescein angiography was
performed at the discretion of the examiner (usually ev-
ery 6 mo). Patients received re-injections whenever there
was a recurrence of DDME.

One month after the initial bevacizumab injection, im-
provements in the BCVA and CMT measurements wete
observed, and these significant changes continued during
the 24-mo follow-up period. The improvement of the
BCVA and OCT from one study after 6 injections dut-
ing the 2-year period is shown (Figure 5). BCVA analysis
demonstrated that after 24 mo, 72 (51.8%) eyes improved
2 or more ETDRS lines, 62 (44.6%) eyes remained stable,
and 5 (3.6%) eyes decreased 2 or more ETDRS lines of
BCVA. A twenty-four-month OCT analysis indicated that
CMT measurements decreased from 446.4 £ 154.4 um
to 279.7 £ 80 um. The mean number of IVB injections
per eye was 5.8 (range, 1-15 injections) at a mean interval
of 12.2 * 10.4 wk. The data analysis of BCVA and CMT
found no significant differences between the 1.25- and
2.5-mg dose groupsHSJ.

A systematic review of IVBI for the treatment of
primary DME was conducted by Yilmaz ef al and pub-
lished in 2011. The review compared IVB injection ss
MPC »s a combination IVB/IVTA injection in improv-
ing the BCVA of patients without previous treatment for
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DMEP!. The review included four randomized clinical tri-
als comparing IVB injection with macular laser and three
of them also comparing IVB injection with IVB/IVTA.
The outcomes indicated that IVB injection is effective in
improving BCVA in primary DME for 6 wk, but the ben-
efits are no longer present at 12 wk after injection. IVTA
had no detectable adjunctive effect.

Throughout the discussion of this systematic review,
various limitations may be responsible for these observed
outcomes, which somewhat contradict the trends shown
in previous studies. First, this review was limited to four
randomized controlled trials, and all of them had varied
baseline characteristics. The DRCR.net study provided
BCVA and CMT wvalues that were not estimable in our
analysis because there was a mixture of patients with and
without prior treatment for DME. However, that study
was included in the systematic review to emphasize that
patients from IVB groups did improve in their BCVA
and CMT values compared to the laser group. Another
relevant aspect is that a decrease in efficiency may be
related to the cessation of treatment in those studies in
which just one injection was performed. The DRCR.net
demonstrated that the improvement results were sus-
tained for 12 wk with two IVB injections.

Therefore, the limitations of this analysis may cor-
roborate the idea that IVB is effective in treating primary
DME; however, IVB should not be considered the first
line of treatment.

The safety of the intravitreal use of bevacizumab has
also been studied. A retrospective study involving 1173
patients who received intravitreal bevacizumab and were
followed for 12 mo is likely the largest series regarding
the use of bevacizumab in DME. In this study, the fol-
lowing adverse effects were observed: seven cases of
acute elevation of blood pressure, six strokes, five myo-
cardial infarctions, five deaths, seven cases of bacterial
endophthalmitis, seven cases of tractional retinal detach-
ment (TRD), and four cases of uveitis"”. These numbers
were similar to those found in the prospective, controlled
studies of the other anti-VEGF agentsm.

TRD in proliferative diabetic retinopathy following
intravitreal bevacizumab may happen because of natural
history or rapid neovascular involution with accelerated fi-
brosis and postetior hyaloidal contraction as a response to
decreased levels of VEGE Arevalo ¢z al*” | in a retrospec-
tive review, identified a 5.2% incidence of development
or progression of TRD after treatment with intravitreal
bevacizumab. Therefore, treatment with bevacizumab
for patients with proliferative DR and DME must be
cautiously applied, especially in cases with elevated gly-
cosylated hemoglobin, patients with type 1 diabetes with
poor glycemic control, patients without previous PRP or
refractory to this treatment and the presence of areas of
isolated TRD.

Although delivered intravitreously, anti-VEGF drugs
can potentially circulate systemically!"”. Systemic side-
effects such as arterial thromboembolism, gastrointestinal
perforation, hemorrhage, hypertensive crisis, and nephrot-
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ic syndrome are the main safety concerns surrounding the
use of intravenous bevacizumab in patients with a diag-
nosis of colorectal cancer and other important systemic
comorbidities.

CONCLUSION

There is growing evidence that IVBI is safe and effective
for the treatment of DME, both for cases with no prior
treatment as well as for refractory eyes. The rationale

of the current trend of using a combination therapy of
IVBI with laser photocoagulation is based on the fast
recovery of macular anatomy/BCVA related to prompt
VEGF inhibition (due to the IVBI) associated with the
long-term effects of laser (that may decrease the neces-
sity of IVBI due to the sustained anti-VEGF effects of
laser scars).

Comparing the effects of bevacizumab and other
VEGTF inhibitors is difficult; however, the cost-effective-
ness and safety of IVBI is certainly the most important
benefit of such treatment in comparison to all commer-
cially available anti-VEGF therapies.

To optimize the management of DME, more studies
should be performed to confirm its effectiveness and the
duration of its benefits and to establish guidelines for the
mean number and periodicity of IVBIs, either in isolation
or combined with laser photocoagulation.
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