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INTRODUCTION

Diabetes is a Worldwide Epidemic. There are

DIABETIC MACULAR EDEMA;

ROLE OF INTRAVITREAL BEVACIZUMAB IN TREATING CLINICALLY
SIGNIFICANT DIABETIC MACULAR EDEMA
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ABSTRACT... OBJECTIVE: To evaluate the effect of Intravitreal Bevacuzimab on Best Corrected
Visual Acuity in patients with clinically significant diabetic macular edema. MATERIAL AND
METHODS: A prospective uncontrolled interventional case series in which 42 eyes of 31
consecutive diabetic patients with clinically significant macular edema and no significant
comorbid ocular association presenting in the outpatients department of Holy Family Hospital
and EYE SURGERY clinic, Rawalpindi Pakistan and opting for the treatment from 1st September
2013 to 31st January 2014 were given an intravitreal injection of Bevacizumab. BCVA was
documented prior to and four weeks after the injection. Main outcome measure was changes in
BCVA. RESULTS: Out of the 31 patients included in the study 14(45.16%) were male and 17
(54.83%) female. Average age was 56.1 = 7.6. All 31 patients (42 eyes) came for follow up and
their BCVA recorded. 41 (97.61%) eyes showed an improvement of one or more line on Snellen's
chart at 4 weeks. 14 (33.33%) eyes showed an improvement of one line, 19 (45.23%) eyes an
improvement of two lines, 6 (14.28%) eyes three lines and just 2 (4.76%) eyes had an
improvement of four lines on Snellen's chart at 4 weeks. Only 1(2.38%) eye remained same with
no worsening. On logMAR conversion scale for Snellen's letters the BCVA improved from 0.76 +
0.27 t0 0.47 = 0.27 (p< 0.001). No significant complications were observed in any of the eyes.
CONCLUSION: The use of intravitreal Bevacizumab (1.25mg/0.05ml) is a safe and effective moe
oftreatment for clinically significant diabetic macular edema.

Anti VEGF, Intravitreal Bevacizumab, Clinically significant diabetic macular
edema, Best corrected visual acuity.
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leakage of fluid and plasma constituents, such as
lipoproteins, into the retina, leading to its

about 135 million people with diabetes worldwide
(90% type 2) and almost 300 million people with
diabetes projected by 2025. Prevalence of DR of
any severity in the diabetic population is 30% and
prevalence of blindness due to DR is
approximately 5%'. Data from 2011 WHO
statement suggests that in Pakistan the total
prevalence of diabetes is 12.9 million (10% of total
population).

Diabetic macular edema (DME) is a manifestation
of diabetic retinopathy that produces loss of
central vision. Diabetic macular edema is caused
by excessive vascular permeability, resulting in the

thickening. When this obeys certain clinical criteria
it is known as clinically significant macular edema.
Although visual loss secondary to proliferative
changes is more common in patients with type 1
diabetes, visual loss in patients with type 2
diabetes is more commonly due to macular
edema’.

The Early Treatment Diabetic Retinopathy Study
(ETDRS) showed that laser photocoagulation is
beneficial in the treatment of clinically significant
macular edema. However, certain eyes with DME
are resistant to conventional laser photo-
coagulation®.
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DIABETIC MACULAR EDEMA

Intravitreal Triamcinolone Acetonide (IVTA)
injection has proven effective in improving vision
and reducing macular thickness in DME, both as
an initial treatment and as a second line therapy
after unsuccessful laser therapy. However, its
effect is temporary, and a number of side effects
have been reported”.

Vascular endothelial growth factor (VEGF) has
been implicated as an important factor in the
breakdown of the blood-retina barrier, with
increased vascular permeability resulting in retinal
edema in diabetic patients by affecting the
endothelial tight junction proteins®. Therefore anti-
VEGF treatments have been proposed as an
alternative adjunctive treatment for DME®.

Anti-VEGF agents like pegaptanib sodium and
ranibizumab have been evaluated for DME in
Phase Il randomized trials and a pilot study
respectively with fairly promising results”.

Bevacizumab (Avastin, Genentech Inc., San
Francisco, CA) is a complete full-length
humanized antibody that compared to pegaptanib
and ranibuzimab which are selective binders,
inhibits all active isoforms of VEGF. It has been
used successfully as a systemic drug in tumor
therapy’.

Recent studies have demonstrated the usefulness
of an intravitreal injection of bevacizumab (IVB) in
the reduction of macular edema secondary to
central retinal vein occlusion, vascular
permeability and fibrovascular proliferation in
retinal neovascularization secondary to PDR, and
choroidal neovascularization secondary to age-
related macular degeneration (AMD)"**.

In our study we have tried to assess the usefulness
of intravitreal Bevacuzimab in treating clinically
significant diabetic macular edema by the level of
improvement achieved in the best corrected visual
acuity of our patients. Thereby, reducing the load
visually handicapped dependant population in the
society.

MATERIAL AND METHODS

Our study was a prospective uncontrolled
interventional case series. 42 eyes of 31
consecutive diabetic patients with clinically
significant macular edema presenting in the
outpatients department of Holy Family Hospital
and EYE SURGERY clinic, Rawalpindi Pakistan
from 1st September 2013 to 31st January 2014,
who after proper discussion and counseling opted
for the offered treatment were included in the
study. Patients with advanced diabetic eye
disease including vitreous hemorrhage, marked
fibrotic changes and tractional retinal detachment,
other significant ocular conditions including
cataract, glaucoma, age-related macular
degeneration, and post-traumatic and non-
diabetic vascular retinal pathologies were
excluded from the study. Patients undergoing
laser treatment or IVTA were also not included in
the study sample.

After performing a detailed history and
examination including best corrected visual acuity
(BCVA), slit lamp examination with stereoscopic
indirect biomicroscopy and IOP measurement,
entries were made in a specially designed
proforma. After taking proper consent an
intravitreal dose of Bevacuzimab (Avastin)
1.25mg/0.05ml through a prefilled syringe (29
guage insulin syringe) from Shaukat Khanum
Memorial Trust Hospital was injected to each
patient. Proper sterilization and disinfection
protocols were followed. The injection site was
3.5mm and 4mm from the limbus in psedophakic
and phakic eyes, respectively. The needle was
taken out after approximately 5 to 10 seconds and
immediately a stick swab applied to the site for
about 20 to 30 seconds to prevent any regurge. All
the patients were followed after four (04) weeks. A
complete examination was again performed. All
the relevant findings were recorded into the
proforma including the BCVA. The visual acuity
was determined by a Snellen's chart and
documented along with the logMAR conversion of
Snellen's visual acuity. The main outcome
measure was improvement in the BCVA in terms of
number of lines improved on the Snellen's chart.
Allthe findings were shown in terms of percentage
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of patients (eyes) showing improvement. Also
improvement in the mean of logMAR of Snellen's
visual acuity was calculated and p value
determined.

RESULTS:

Out of the 31 patients included in the study
14(45.16%) were male and 17 (54.83%) female.
Average age was 56.1 = 7.6. All 31 patients (42
eyes) came for follow up and their BCVA recorded.
41 (97.61%) eyes showed an improvement of one
or more line on Snellen's chart at 4 weeks. 14
(33.33%) eyes showed an improvement of one
line, 19 (45.23%) eyes an improvement of two
lines, 6 (14.28%) eyes three lines and just 2
(4.76%) eyes had an improvement of four lines on
Snellens chart at 4 weeks. Only 1(2.38%) eye
remained same with no worsening. On logMAR
conversion scale for Snellen's letters the BCVA
improved from 0.76 = 0.27 to 0.47 = 0.27 (p<
0.001).

No significant complications were observed in any
of the eyes. Only 7 (16.66%) eyes had a mild to
moderate subconjunctival hemorrhage and 6
(14.28%) eyes had a mild regurge which in most
cases is usually, predominantly the vitreous
humour.

DISCUSSION:

Diabetic macular edema is the main cause of
decreased central vision in patients with diabetic
retinopathy. Its pathophysiology is explained by
the loss of pericytes and breakdown of the inner
blood retinal barrier resulting in increased vascular
permeability™.

Diabetic macular edema can be diffuse or
localized. When it fits into the following criteria as
defined in the ETDRSS it is known as clinically
significant macular edema.

. Retinal thickening within 500 um of the
center of the fovea.
. Hard, yellow exudates within 500 um of the

center of the fovea with associated retinal
thickening (which maybe outside the 500
um).

. At least 1 disc area of retinal thickening,

any part of which is within 1 disc diameter
ofthe center of the fovea.

The diagnosis is essentially clinical but Optical
Coherence Tomography and fundus fluorescein
angiography provide useful tools in documenting
and provide useful adjunctive tools in the
management of diabetic macular edema.
However, due to lack of facilities we totally relied on
the findings of the clinical examination. Therefore,
we chose to follow a standard criteria in selecting
our patients and instead of all the patients with
diabetic macular edema only those with clinically
significant macular edema were included in the
study.

Various treatment modalities have been tried to
overcome this condition. Intensive glycemic
control™ and blood pressure control”®, have some
benefit.

The Early Treatment Diabetic Retinopathy Study
(ETDRS) has shown that laser photocoagulation
has significant benefit but is not always effective3.
Similarly, intravitreal triamcinolone acetonide has
shown some promise but has its own limitations
with complications like raised IOP*. Other agents
like oral protein kinase C'° and intravitreal inserts of
flucinolone acetonide'” have also shown some
benefit.

Vascular endothelial growth factor (VEGF) has
been shown to be an endothelial cell-specific
mitogen and an angiogenic inducer. Also known
as vascular permeability factor, it has been
demonstrated to increase retinal vascular
permeability by increasing the phosphorylation of
tight junction proteins. Hypoxia has been shown to
be one of the major inducer of VEGF gene
transcription®.

This information has prompted the use of anti
VEGF agents by various investigators in treating
diabetic macular edema.

In a pilot study Chun et al reported that
ranibizumab therapy has the potential to maintain
or improve BCVA and reduce retinal thickness in
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patients with DME’. In addition the Macugen
Diabetic Retinopathy Study Group reported gains
in VA of 10 letters in 34% and 15 letters in 18% of
patients with DME after an intravitreal pegaptanib
sodium injection in a randomized, double-
masked, multicenter trial with a follow-up of 36
months®.

Recently, the less costly intravitreal bevacizumab,
a full length, humanized monoclonal antibody
against VEGF, which binds and inhibits all the
biologically active isoforms of VEGF-A, has been
used to inhibit the release of VEGF and contribute
to the integrity of the inner blood-retinal barrier,
reduce extravasation from leaking blood vessels,
and have beneficial effect in the prevention and

18,19

treatment of macular oedema™".

Haritoglou et al, in their report published about
patients with persistent DME after photo-
coagulation and intravitreal triamcinolone
acetonide treatment. When treated with 1.25 mg
intravitreal bevacizumab injection, the vision
improved significantly from base line of 0.86 +log
MAR to avalue of 0.75 +log MAR at 6 weeks™.

Arevalo et al®’ with their Pan-American
Collaborative Retina Study Group in a
retrospective study demonstrated the efficacy of
1.25 mg or 2.5 mg of intravitreal bevacizumab as
primary treatment of DME, as 55.1% of eyes
showed anatomical and functional improvement.
In addition, they suggest a reduced risk of VA loss
in 96.2% of eyes with DME treated with intravitreal
bevacizumab.

Ozkiris A* presented results of 30 eyes, out of
which 24 (80%) eyes showed increased visual
acuity after mean, follow up time of 5.6 months
after intravitreal bevacizumab injection. BCVA
improved from 1.09+0.23 Log Mar (at baseline) to
0.90+0.17 Log Mar at 1st month.

Studies have also been conducted in Pakistan.
Tareen et al” in their study at Al-lbrahim Eye
Hospital Karachi documented an improvement in
BCVA from 0.42+0.14 Log Mar unit at base line to
mean 0.34=0.13 Log Mar unit after one month of

1st intravitreal bevacizumab injection.

In another prospective interventional case series
study carried out in Karachi, on 24 eyes to
describe the effect of intravitreal bevacizumab on
visual acuity and central macular thickness in
patients with DME who were already treated with
macular laser photocoagulation, the improvement
in BCVA was found to be 0.90+0.22 (p=<0.001)
at one month*. Khan et al® in their work
demonstrated that 96.15% of their patients had an
improvement of VA and macular edema resolved
completely in 69.23% and moderately in 26.92%
patients.

In our study BCVA improved from 0.76 + 0.27 to
0.47 += 0.27 with a very significant p value of <
0.001. The improvement ranges from a minimum
of one line to upto four lines on the Snellen's visual
acuity chart. 97.61% of the eyes in our study group
showed an improvement in BCVA, whereas, the
only eye which did not show any improvement at
least remained stable with no further deterioration.
These results match and are comparable with
other contemporary international and national
research work on this subject. None of our patients
developed any complication apart from a mild
subconjunctival hemorrhage in a few eyes
specially those patients who were on antiplatelet
therapy and had uncontrolled hypertension.
Regurge from the injection site was sometimes
encountered which was minimized and kept in
control by displacing the conjunctiva slightly
before the prick and applying a stick swab to the
injection site immediately after the withdrawal of
the needle. A quasi-experimental study conducted
on 200 patients to assess the ocular complications
after intra-vitreal Bevacizumab (Avastin) injection
complications rate was only 12%. Most prominent
complication was sub conjunctival hemorrhage
(50)% followed by corneal abrasion in (16.7%). It
was concluded that intravitreal Bevacizumab
adverse effects were mostly procedure related™.
The safety of intravitreal bevacizumab has also
been confirmed by previous animal studies and

human trials®?,
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CONCLUSION:

Although our sample size was small and study
duration short our results have demonstrated that
intravitreal Bevacizumab is significantly effective in
treating clinically significant diabetic macular
edema. Although these were short term results
they have provided us with a guideline and
confidence to proceed to a longer duration study
with a larger sample size. The use of intravitreal
Bevacizumab (1.25mg/0.05ml) is a safe, effective
and less costly mode of treatment for diabetic
macular edema.
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