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Abstract Aims: this study assesses the effectiveness of anti-VEGF therapy for preserving or improving vision in people
with diabetic macular oedema (DME). Settings and Design: none randomized controlled trial. It was carried out between
March, 2009-2011. Material and Methods: intravitreal Bevacizumab injection 0.05ml / 1.25mg on 90 patients with 106
eyes with diabetic macular oedema. Results: the age ranged from 40 to 85 years with a mean age of 55.61 (54.59 for females
and 56.95 for males). Patient received from 1-2 injections of Bevacizumab with a mean of 1.04 + 0.19 according to the FFA
and OCT follow up. Eighteen eyes (17%) received the intravitreal injection alone, 31 eyes (29%) had macular grid in
conjunction with the intravitreal injection and the rest 57 eyes (54%) had PRP with the injection according to the presence of
associated nonproliferative of proliferative changes in the fundus. Conclusions: anti-VEGF therapy is effective in the
treatment of DME. Several short-term prospective studies have shown visual improvement and reduced retinal thickness with
treatment. DME not as responsive as PDR and further long-term study is needed.
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DME.
1. Introduction

2. Materials and Methods

This is a non randomized uncontrolled study. The study
was carried out between March, 2009-2011 on 90 patients
with 106 eyes with diabetic macular oedema (focal, diffuse,
and non-ischemic). Both genders were eligible for study with
an OCT thickness in the center of the macula = 275um.

Full ophthalmic examination including diabetic history,
previous injections or treatments, visual acuity, IOP
examination, slit lamp examination including fundus
biomicroscopy (contact and noncontact), indirect
ophthalmoscopy, Fluorescein Fundus Angiography (FFA),
and Optical Coherence Topography (OCT) was done to all
patients in the study.

All patients were checked and controlled for diabetes,
blood pressure, and lipid profile by their internal physician
prior to injection.

All patients were prepared for intravitreal injections. All
patients received topical and systemic antibiotics
Aim (Gatifloxacin eye drops, Cephadroxil Monohydrate 500mg

This study assesses the effectiveness of anti-VEGF /cap).
therapy for preserving or improving vision in people with  Qperative procedure

Diabetic retinopathy is the leading cause of blindness in
people of working age. Diabetic macular oedema (DME)
affects approximately 29% of diabetic patients with disease
duration of 20 years or more and is the main reason for
reduced vision in this segment of population. [1]

The first line of treatment remains the management of
systemic risk factors but is often insufficient in controlling
DME and, laser retinal photocoagulation is considered the
standard of care. However, laser treatment reduces the risk of
moderate visual loss by approximately 50% without
guaranteeing remarkable effects on visual improvement. [2]

However, there have been patients with diffuse diabetic
macular edema refractory to such treatment modalities. This
is because of the structural damage caused by chronic
macula edema and the underlying diabetic retinopathy.
Hence, antiangiogenic therapy with anti-vascular endothelial
growth factor (anti-VEGF) modalities has been proposed for
improving vision in people with DME. [3]
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4mm from the limbus in phakic eyes and 3.5 mm in
pseudophakic eyes.

e The needle is pointed towards the mid-vitreous cavity
and perpendicular to the globe.

e Intravitreal injection of 0.05 ml of Bevacizumab
(1.25mg).

e Securing the removal of the syringe by a tip of cotton
swab to prevent reflux of Bevacizumab or vitreous from the
injection site.

e Application of combined antibiotic and steroid eye
ointement (tobramycin and dexamethazone).

® Removal of eye speculum.

¢ Eye patching by sterile bandage.

All patients were followed up in the first day, 1 week , 2
week, 1 month, 3 month, and 6 month in which full
ophthalmic examination was done in all visits but FFA and
OCT was done preinjection and after 6 month for all

Patients had macular grid or PRP treatment according to
the presence of associated nonproliferative of proliferative
changes in the fundus together with the intravitreal
injections.

3. Results

Ninty patients with 106 eyes were included in this study.
Age ranged from 40 to 85 years with a mean age of 55.61
(54.59 for females and 56.95 for males). All patients were
diabetics from 10-35 years (mean 17.12 + 5.5). The
demographic data for the patients in the study are shown in
Table 1 including the age and duration of diabetes mellitus.

Table 1. Demographic data
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shown in Tables 2, 3a, and 3b and in Figure 1.

The preinjection IOP ranged from 9-40mmHg with a
mean of 14.52+4.92mmHg, while the postinjection IOP
ranged from 10-24 mmHg with a mean of 13.95 +2.28
mmHg. The mean decrease of [OP was 0.57 £4.18 mmHg as
shown in Table 4.

Table 3a. The number of lines changed from pre operative visual acuity
for all patients in the study

V.A. line Changes Count of eye

-5 1
-3 1 Worse
-2 5
0 30 Stable
1 35
i 1; Improved
4 2

Grand Total 106

Table 3b. The data analysis of pre and post injection visual acuity in
LogMAR. There are five patients with a previsual acuity of CF and HM
cannot be converted to LogMAR

Visual Acuity Log MAR Pre Post
mean 0.90 0.84

median 0.690105621 0.77815125
Standard Deviation 0.46 0.42

Max 1.77815125 1.77815125

Min 0.301029996 0.301029996

Table 4. Statistical analysis of IOP changes during the study

10P Pre IOP Post IOP Change
mean 14.52 13.95 -0.57
median 14 14 0
Standard deviation 4.92 2.28 4.18
Max 40 24 5
Min 9 10 -27

No. of Average of Average of DM
patients age duration

female 51 54.59 16.06

male 39 56.95 18.51

Grand Total 90 55.61 17.12
Table 2. Best corrected visual acuity pre injection

Snellen Charts LogMAR Count of pre BCVA

1/60 1.77815125 6
2/60 1.4771 9
3/60 1.301 9
4/60 1.1761 2
5/60 1.0792 6
6/12 0.301 6
6/18 0.4771 15
6/24 0.6021 17
6/36 0.7782 6
6/6 0 2
6/60 1 23
cf 3
hm 2

Grand Total 106

The visual acuity was recorded using the Landolt’s broken
rings before and after Bevacizumab injection and converted
to LogMAR for statistical analysis. There were 69 eyes
improved in VA, 30 eyes stable and 7 eyes worsen in VA as

Elevation of intraocular pressure was reported in 33 eyes
(31.1%) while 30.1% remained stable and 38.6% decreased.

The fundus examination of the patients showed that 32
eyes had DME alone while 38 eyes had nonproliferative
diabetic retinopathy (NPDR) together with DME and 36 eyes
had proliferative diabetic retinopathy (PDR) together with
DME as shown in Table 5 and Figure 2.

Table 5. Showed the fundus findings associated with the DME

Count of eye
NPDR+ DME 38
PDR+DME 36
DME 32
Grand Total 106

NPDR: nonproliferative diabetic retinopathy; DME: diabetic
macular edema; PDR: proliferative Diabetic Retinopathy

In this study, patient received from 1-2 injection of
Bevacizumab with a mean of 1.04+0.19 according to the
FFA and OCT follow up (only four eyes received two
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injections). with the injection [Figure 3].

Eighteen eyes (17%) received the intravitreal injection Pre- and post Injection in a 74-year-old female patient
alone, 31 eyes (29%) had macular grid in conjunction with ~ with DME are demonstrated in Figures 4 and 5.
the intravitreal injection and the rest 57 eyes (54%) had PRP
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Figure 1. The number of lines changed from preoperative visual acuity for all patients in the study
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Figure 2. Showed the fundus findings associated with the DME
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Figure 3. Management performed to the diabetic macular edema patients (PRP: pan retinal photocoagulation)
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Figure 4. Preinjection in a 74-year-old female patient with DME with a central thickness of 308um
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Figure 5. Postinjection after 8 weeks in the same 74 Old female patient with DME with a central thickness decreased to 264um

4. Discussion

Diabetic macular edema is the leading cause of decreased
vision from diabetic retinopathy. This decreased vision is

caused by an increase in extracellular fluid within the retina
distorting the retinal architecture and frequently taking on a
pattern of cystoid macular edema. This fluid accumulates
within the retina because of the breakdown of the barriers
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within the retinal blood vessels and possibly the pigment
epithelium. Diabetic macular edema tends to be a chronic
disorder. Although spontaneous recovery is not an
uncommon occurrence, over one-half of diabetics with
macular edema will lose two or more lines of visual acuity
within 2 years. [4]

The ETDRS showed that laser photocoagulation stabilized
vision and reduced the risk of visual loss by 50%. [5] Laser
photocoagulation and IVTA results were not satisfactory in
many cases because of recurrent or persistent diabetic
macular edema. The vitreous has been implicated as a cause
of diabetic macular edema via several mechanical and
physiologic mechanisms, all of which led to increased
vascular permeability. [6-11]

In our study the intravitreal injection of avastin was
enough in 17% and in with macular grid 29% and PRP in
54% of eyes. Suggested mechanisms include destabilization
of the vitreous by abnormal glycation and crosslinking of
vitreal collagen leading to traction on the macula,
accumulation and concentration of factors causing
vasopermeability in the premacular vitreous gel, and
accumulation of chemoattractant factors in the vitreous,
leading to migration of cells to the posterior hyaloid,
contraction, and macular traction. [6-11] Various studies
suggest that the presence of tangential vitreomacular
tractional forces combined with the local presence of a
number of cytokines (e.g. interleukin-6) and growth factors
(vascular endothelial growth factor and angiotensin)
contribute to the development of diabetic macular edema,
and their removal benefits macular edema and helps to delay
its progression. [12]

It was demonstrated that retinal hypoxia plays a role in
DME and VEGF, which is upregulated by hypoxia, and is
likely to contribute to the excessive vascular permeability
that results in macular edema in people with diabetes.
Several studies have demonstrated not only a correlation of
VEGEF levels with the severity of diabetic retinopathy, but
also a reduction in levels after successful laser treatment of
PDR. [13,14] Thus, a rational approach to treating macular
edema in these patients would include the use of anti-VEGF
agents [15]

Progression of PDR was distinguished by a sustained,
upregulated expression of VEGF by the neurosensory retina.
Cells in all retina layers can potentially contribute to
augmented VEGF production. The restricted population of
VEGEF producing cells in each case is likely to represent cells
residing in ischaemic regions of the retina. Thus, VEGF
function as a linking factor between retinal ischaemia and
PDR-associated neovascularization. [16]

The results of a clinical trial show an increase in 65% in
BCVA at all postoperative study visits when compared with
baseline values. These visual results were better than
expected from the photoreceptor damage caused by chronic
macular edema, underlying diabetic retinopathy changes,
and prior macular laser photocoagulation treatment which
was an inclusion criterion for the study. However, this
marked visual improvement might also reflect the cases of

diabetic macular edema that were excluded from the trial,
such as those with ischemic maculopathy, neurosensory
detachment, and active proliferative diabetic retinopathy,
which are the most common causes of lack of visual
improvement in diabetic macular edema. But 28% of
patients showed no improvement in BCVA while 6.6% got
worse. In comparison Arevalo et al. demonstrated that the
final BCVA analyses by subgroups were improved two or
more ETDRS lines of BCVA in 5 (11.6%) eyes, while 35
(81.4%) eyes remained stable, and 3 (7%) eyes decreased
two or more ETDRS lines of BCVA. [15]

The limited functional results in this study may have been
attributable to the included cases of proliferative diabetic
retinopathy (36 patients). Although there have been a
considerable number of studies indicating an important role
of the posterior hyaloid in the pathogenesis of diabetic
macular edema, we did not find any additional effect of
posterior hyaloid detachment over macular grid laser in this
study. One possible cause for this discrepancy is the chronic
nature of diabetic macular edema and longstanding
intraretinal diabetic changes with irreversible photoreceptor
damage, and the selection of patients with type-2 diabetic
mellitus, which may have had a negative impact on
photoreceptor recovery in this elderly study population. The
patients selected represent the typical situation in most
elderly patients with type-2 diabetes where no clinically
visible vitreomacular traction is present.

In this trial, there was a highly statistically significant
decrease in central foveal thickness at all postoperative study
visits when compared with baseline values in all cases.

It was also observed that the mean central foveal thickness
showed maximum improvement at 3 months, with a
subsequent small gradual increase in central foveal thickness
at 6 and 12 months to patients who did not receive macular
grid or panretinal photocoagulation either prior or 2 weeks
after injection; however, this was still markedly less than
baseline values. This is because the effect of the injected
drug lasts for a short duration and the requirement for
multiple reinjections are the major drawback of the presently
available drugs. Also, further deterioration is very likely if
macular edema redevelops. [17-19].

In our study only four eyes that need multiple injections
while the rest (102 eyes) received only one injection. This
shows the importance of double therapy of Bevacizumab
together with grid and PRP for long-term treatment of
Diabetic macular edema.

With regard to IOP there was decrease in the mean IOP of
0.57 +4.18 mmHg from the baseline. In our study, there was
elevation of intraocular pressure in 33 eyes (31.1%), while
30.1% remained stable and 38.6% decreased than the
baseline. This is comparable to Kim et al. who evaluated the
long-term intraocular pressure (IOP) changes after
intravitreal injection of bevacizumab for age-related macular
degeneration. A total of 83 eyes that received intravitreal
injections of bevacizumab for age-related macular
degeneration were enrolled. There was no significantly
higher elevation than baseline IOP (14.11£2.76 mmHg) after
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multiple intravitreal injections of bevacizumab (P>0.05). In
the patients with pre-existing glaucoma (three eyes), there
were no significant increases of IOP during the follow-up
period. [20]

IOP changes were not compararple to Flakenstein et al.
[21] who measured the changes of intraocular pressure after
intravitreal injection of bevacizumab (avastin) in 70 patients
(122 injections) for exudative age-related macular
degeneration treatment. Forty-one eyes (59%) had single
injection, 29 eyes (41%) had repeated injections. IOP was
measured before and after Avastin injection at 3, 10, and 15
min. Avastin injections caused a predictable probably
volume-related rise in IOP that never occluded the central
retinal artery and which spontaneously fell to below
30 mmHg in all eyes within 15 min.

5. Conclusions

Anti-VEGF therapy holds promise in the treatment of
DME. Several short-term prospective studies have shown
visual improvement and reduced retinal thickness with
treatment. DME not as responsive as PDR and further
long-term study is needed.
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