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To evaluate the effectiveness of intravitreal bevacizumab injection as treatment of
diabetic macular edema in patients who are not responding to previous photocoagulation.

40 eyes of 40 diabetic patients were treated with 1.25 mg of
intravitreal bevacizumab injection as the primary therapy for diabetic macular edema. The
main outcome measures included best-corrected visual acuity, fundus fluorescein
angiography, and macular edema map values of optical coherence tomography before and
after intravitreal injections.

All the eyes had received some form of laser photocoagulation before (not less
than six months ago), but all of these patients had persistent diffuse macular edema with
no improvement in visual acuity. The visual acuity increased in 30 of 40 eyes (75%) during
a mean follow-up time of 5.6 months. The mean baseline best-corrected Log MAR value for
visual acuities of the patients before intravitreal bevacizumab injection was 1.09 + 0.23.
After treatment, it was 0.90 £ 0.17 at the 1-month, 0.81 +0.24, at 3-month, and 0.77 %=
0.26 at the last visit examination and the differences were significant when compared with
baseline values (for each, P<0.001). The mean edema map values significantly decreased
by 33.3% at the last visit examination when compared with preinjection values (P<0.001).
No adverse events were observed, including endophthalmitis, inflammation and increased
intraocular pressure or thromboembolic events in any patient. Mild anterior chamber
inflammation was observed in four eyes (10%), which resolved in a week with topical
corticosteroid. No other injection- or drug-related complications were observed.

Initial treatment results of patients with diffuse diabetic macular edema not
responding to previous photocoagulation did not reveal any short-term safety concern.
Intravitreal bevacizumab application provides significant improvement in visual acuity of
diabetic patients and clinical course of macular edema, and may therefore be a promising
approach in the primary treatment of diabetic macular edema.

visual loss in diabetic patients. The
visual impairment from untreated
macular edema often leads to legal
blindness and has a significant
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Diabetic macular edema (DME)
continues to be the paramount cause of
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Apart from laser photocoagulation,
which is the primary treatment
modality, intravitreal triamcinolone
acetonide (IVTA) is being used

commonly for the various forms of DME.
[2, 3] It has been well established that
vascular endothelial growth factor
(VEGF) plays a vital role in promoting
neovascularization and increased
vascular permeability in diabetic eyes.
Levels of ocular VEGF are correlated
with both the growth and permeability

of new vessels [4]. Furthermore,
introduction of VEGF into normal
primate eyes induces the same
pathological processes as seen in
diabetic retinopathy, namely micro
aneurysm formation and increased
vascular permeability. Also, studies

have shown vitreous samples from
patients with DME contain elevated
VEGF levels [5]. Based on these facts
anti-VEGF agents like Pegaptanib
sodium and Ranibizumab have been
evaluated for DME. Compared to
Pegaptanib which is a modified 28-base
ribonucleic acid aptamer that selectively
binds VEGF 165, Bevacizumab is a
humanized monoclonal antibody that
inhibits all active isoforms of VEGF.
Intravitreal bevacizumab is a new
treatment modality which is currently

being tried out for use in macular
edema following central retinal vein
occlusion (CRVO), wet age-related

macular degeneration (ARMD), rubeosis
irides, proliferative diabetic retinopathy
(PDR) and retinopathy of prematurity
[6-9]. Although intravitreal use of
bevacizumab is an off-label option its
use has risen exponentially in the last
few months mainly due to its efficacy
and economic considerations.

Based on these observations we
evaluated intravitreal bevacizumab in
DME in which VEGF is known to play a
key role in increasing vascular
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permeability and breaking down the
blood retinal barrier.

A total of 40 eyes of 40 diabetic
patients who underwent intravitreal
bevacizumab injection as the primary
treatment for DME were included in this
study. There were 23 women and 17
men, and the mean age of the patients
was 59.1 * 8.9 years (range, 40-75
years). All patients had macular edema
with  hyperfluorescent leakage on
fundus fluorescein angiography. The
mean duration of DME was 7.4 £ 3.9

months (range 3-16 months). A
detailed history of medication was
obtained, and the patients were

excluded from the study if they had
uncontrolled systemic hypertension,
thromboembolic events, severe renal
dysfunction, nephrotic syndrome, and
dysproteinemias or receiving vasoactive
drugs or antioxidant.

Before intravitreal bevacizumab
injection, all eyes had received
peripheral scatter laser
photocoagulation to ablate ischemic

areas or neovascularization, but no eyes
received any treatment for DME.
Intravitreal injection of bevacizumab
(1.25 mg/0.05 ml) was offered as the
first treatment of DME. All patients were
fully informed about the experimental
character of the treatment and informed
consent was obtained from each
patient.

Baseline parameters were documented
including best-corrected visual acuity
(BCVA), edema map values of OCT,
fundus fluorescein angiography (FFA)
findings, and IOP. BCVA for each eye
was ascertained using Snellen chart,
which was situated 20 ft (approximately
6 m) away from the patient before
intravitreal applications, and then all
eyes were tested with the same
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LogMAR EM I0OPs
value value | (mmHg)
PI 1.09+0.232.4+0.615.0+2.3
1 month 0.90+0.171.7+0.5/14.8+2.5
3 months/0.81+£0.241.7+£0.415.1+2.4
LV  10.77£0.26/1.6+0.4/14.9+2.5

EM=Edema map; IOP=intraocular pressure;
LV=last visit; PI=preinjection

correction throughout the follow-up
period. The proper average VA was
computed by converting the value to

the LogMAR equivalent. Statistical
calculations were performed using
LogMAR values for VA.

All intravitreal injections were

performed by the same surgeon (AM)
under topical anesthesia. The drug was
drawn under sterile conditions from a
bevacizumab infusion bottle. The lid was
prepared with povidone-iodine 5%
applied directly to the eye, and
bevacizumab was injected into the
anterior vitreous 3.5 mm posterior to
the limbus in pseudophakic eyes and
4.0 mm posterior to the limbus in
phakic eyes with a tuberculin syringe
and 27-gauge needle. A cotton-tipped
applicator was applied at the injection
site immediately after the removal of
the needle to prevent reflux. Indirect
ophthalmoscopy was used to confirm
the central retinal artery perfusion.
Topical Ciprofloxacin drops were applied
four times daily for 1 week.

The eyes were examined after 1 week
and every 4 weeks. Response to the
treatment was monitored by VA
assessment, FFA, and OCT. Potential
drug or injection-related complications
were also recorded, if present. Patients
received reinjection when there was a
recurrence of DME, and the recurrence
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was considered when there was a
decrease in BCVA associated with an
increase of intraretinal fluid due to
macular edema on FFA and/or OCT.

The analysis of macular edema was
performed using the OCT Macular
edema module. Edema map value of
OCT was used to evaluate the changes
at the macula after bevacizumab
injection.

Results are presented as means *+ SD.
Statistical evaluation of the data was
performed with two-way ANOVA. The
difference was considered statistically
significant when P-value was lower than
0.05.

All patients had clinically significant
macular edema according to the ETDRS
classification at the baseline
examination and completed 12 weeks of
follow-up. All these patients had had
prior scatter photocoagulation at least 6
months before injection. Twenty cases
received a second (50%) intravitreal
injection of bevacizumab, and four
(10%) needed a third injection. The
mean VAs, edema map values, and
intraocular pressures (IOPs) of the
patients before and after intravitreal
bevacizumab injection are presented in
Table 1. There were statistically
significant differences in VA after
bevacizumab injection when compared
with pretreatment values (for each,
P<0.001). After a mean follow-up
period of 5.6 months, VA increased in
30 of 40 eyes with a mean of 2.4£1.6,
2.7£1.9 and 2.8+2.0 Snellen lines at
the 1-, 3-month, and last visit follow-up
intervals, respectively. VA remained
unchanged in five eyes, and decreased
in one eye and showed increased
fluorescein leakage on FFA.
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Twenty-seven eyes showed a reduction
in macular edema map value after
intravitreal bevacizumab injection. Mean
edema map value decreased from a
baseline value of 2.4 £ 0.6 to a value of
1.6 £ 0.4 at the last visit control
examinations. Mean reduction of edema
map values at 1-, 3-month, and last
visit was 29.1, 29.1, and 33.3%,
respectively and the differences were
statistically significant when compared
with preinjection values (for each,
P<0.001).

Average IOP values at 1-, 3-month, and
last visit were not statistically significant
when compared with preinjection
values. Mild anterior chamber cellular
reaction was observed in four eyes
(13.3%), but the inflammation resolved
within a week with topical
corticosteroid. No other injection- or
drug-related complications were
observed.

DME is the most important cause of VA
impairment in patients with diabetes

mellitus and may be localized or
diffused. The prognosis of diffused
macular edema is poorer when

compared with focal edema. Although
the exact pathophysiologic mechanism
responsible for DME remain uncertain,
the disruption of the inner blood-retinal
barrier is known to be associated with
metabolic alterations affecting the
retinal epithelium or retinal vascular
endothelium [10, 11]. The ETDRS
demonstrated the beneficial effect of
laser photocoagulation on preventing
visual loss in eyes with diffuse DME.
However, macular edema may persist in
some eyes despite laser treatment.
Reported injection-related complications
include endophthalmitis, lens injuries,
vitreous hemorrhage, and retinal
detachment [12-15].

Intravitreal Bevacizumab in Diabetic Macular Edema

VEGF plays an important role in
breakdown of the blood-retina barrier
with increased vascular permeability
resulting in retinal edema. Therefore,
anti-VEGF therapy may be a promising

treatment option for ocular
neovascularization and DME.
Intravitreal injection of pegaptanib
(anti-VEGF aptamer) has recently

demonstrated promising results for
DME. Cunningham et al reported that
patients who had underwent intravitreal
injection of pegaptanib had better VA
outcomes with reduction in central

retinal thickness and less additional
therapy with laser photocoagulation
[16]. More recently, intravitreal

bevacizumab has been used to reduce
the breakdown of the inner blood-retinal

barrier, extravasation from leaking
blood vessels, and inhibition of
neovascularization. They inhibit the

release of VEGF, contribute to the

integrity of the inner blood-retinal
barrier, reduce extravasation from
leaking blood vessels, and have

beneficial effect in the prevention and
treatment of macular edema. The safety
of intravitreal bevacizumab has been
confirmed by previous animal studies
and human trials, and intravitreal
injection of bevacizumab has recently
been reported to be effective in macular
edema of various etiologies [17-19].

Results of our study suggest that
intravitreal bevacizumab injection
appears to be effective in the primary
treatment of DME. In our study, 30
eyes showed an improvement in VA
with a decrease in fluorescein leakage
on FFA. Edema map values of OCT
showed a reduction in 27 eyes. The
results of our study confirm previous
reports showing the beneficial effect of
intravitreal bevacizumab in the
treatment of DME. In a recent study
with an intravitreal injection of 1.25 mg
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bevacizumab, Haritoglou et al., [20]
reported an improvement in VA from a
baseline value of 0.86 logMAR to a
value of 0.75 logMAR after 6 weeks of
injection in patients with DME who did
not respond to other treatments such as
photocoagulation, IVTA injection, or
vitrectomy. An increase in VA of at least
three lines was observed in 15 of 51
eyes at a 6-week follow-up, and in 6 of
23 eyes completing 12 weeks of follow-
up. Mean reduction in central macular
thickness was 16.9% at 6 weeks,
24.75% at 12 weeks after the injection.
In this study, VA increased with a mean
of 2.4, 2.7, and 2.8 Snellen lines at 1-,
3-month, and last \visit follow-up
intervals, respectively. This high
success in our study may be explained
by performing intravitreal bevacizumab
injection as the primary treatment of
DME or a short duration of DME in our
patients or using of 2.5 mg of
bevacizumab.

After intravitreal bevacizumab injection,
complications such as anterior chamber
inflammation, endophthalmitis, vitreous

hemorrhage, subconjunctival
hemorrhage, and retinal detachment
may occur. In our study, four eyes
developed mild anterior segment
inflammation, which completely
resolved in a week after topical

application of corticosteroids. No other
complications were observed during the
follow-up period.

This study has some differences from
previous studies. Macular edema was
evaluated by OCT before and after
bevacizumab injection, and reduction in
edema map values was demonstrated
as the effectiveness of bevacizumab
application. This study has several
limitations. First, the follow-up time was
relatively short, but visual and
anatomical responses were apparent
during the follow-up time. Second,
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there is no control group in this study,
but it can be argued that the enrolled
eyes serve as their own controls
because the pre-and post-treatment
VAs and edema map values of the same
patients were compared. Third, VA was
measured on a Snellen chart, as
opposed to the more standardized and
accepted ETDRS chart. However, all

eyes were tested with the same
correction throughout the follow-up
period.

In conclusion, this study demonstrated
that intravitreal bevacizumab
application is an effective approach with

promising results for the primary
treatment of DME. Intravitreal
bevacizumab provides significant
resolution of macular edema and

improvement in VA. However, further
studies are needed to obtain the long-
term results of such application.
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