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Purpose: To estimate the effectiveness of intravitreal Avastin (bevacizumab)
treatment in the reduction of macular oedema in diabetic patients.
Study Design: Prospective Cohort study.
Place Duration of study: Outpatient department (OPD) of the Ophthalmology
department of Liaquat National Hospital (LNH) between the period April 2013
March 2015.
Material Methods: A total of 66 eyes of 44 patients (both type 1 type 2
diabetics) were selected who were advised their first intraocular Avastin in one
or both eyes with clinically visible angiographically confirmed macular oedema
and those who did not have a prior history of grid laser photocoagulation. All
subjects were treated by intravitreal avastin (bevacizumab) 1.25 mg injection.
Best-corrected

visual

acuity,

slit

lamp

examination

and

fundus

fluorescein

angiography were examined before after intravitreal injection.
Results: A total of 66 eyes of 44 patients (both type I Type II diabetes)
without any prior history of Avastin were included in the study. There were 26
(59%) males 18 (41%) females. The edema was seen completely resolved in 8
patients (12.2%), partially resolved 44 (66.7%) not resolved in 14 (21.21%).
There was no adverse reaction seen in any eye except four eyes had mild
anterior chamber inflammation which were treated with topical corticosteroid and
one eye developed sub-conjunctival haemorrhage. The visual acuity improved in
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59 out of 66 eyes (89%) based on the increased number of lines read by the
patient on Snellen chart and in only 7 eyes there was no improvement during
a mean follow-up period of 6 months.
Conclusion: Intravitreal bevacizumab injection provides significant improvement in
visual acuity as well as reduction of macular oedema therefore may consider as
a primary treatment of diabetic macular oedema.
Keywords: Anti-vascular endothelial growth factor; Bevacizumab; Diabetic macular
edema; Diabetic retinopathy.
…..………………………..

D

iabetes mellitus can lead to diabetic
retinopathy (DR) it is one of the commonest
cause of blindness world wide1,2. Good
glycemic control blood pressure control play an
important role in the reduction of risk of development
as well as progression of diabetic retinopathy.
Proliferative diabetic retinopathy macular oedema are
the most visually disabling complications of diabetic
retinopathy3,4,5. Macular edema can develop at any
stage of diabetic retinopathy it can lead to visual loss.
Both proliferative non proliferative DR may show
diabetic macular oedema (DME), which is classified as
either focal, if edema is caused by a focal leakage from
microaneurysms, or diffuse, if there is generalized
leakage from retinal capillaries with abnormal
permeability throughout the posterior pole6,7,8.
Vascular endotheial growth factor (VEGF) leads to
disruption in the blood retinal barrier increased
vascular permeability which results in macular
oedema therefore, anti-VEGF treatment inhibits the
neovascularization diabetic macular oedema9.
VEGF play an important role in the pathogenesis
of diabetic retinopathy diabetic macular oedema, antiVEGF agents are beneficial in the management of such
conditions which have shown in multiple recent
studies. It has been proved that intravitreal
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bevacizumab injection is inexpensive accessable in the
management of diabetic macular oedema, it can be
used along with laser photocoagulation. However, its
clinical superiority compared with intravitreal
ranibizumab other intravitreal Anti VEGF in terms of
diabetic macular oedema regression the improvement
of best corrected visual acuity are still unproven
needs further analysis studies10.
Bevacizumab
(Avastin)
is
a
humanized
monoclonal antibody against VEGF it binds inhibits all
the biologically active forms of VEGF. Bevacizumabis
is a Food Drug Administration (FDA) approved
treatment for metastatic colorectal cancer. It also
showed beneficial effects in patients having choroidal
neovascularization, iris neovascularization, vitreous
haemorrhage macular oedema. However in persistent
diffuse diabetic macular oedema there are only few
studies that have shown the advantageous effects of
intravitreal bevacizumab therapy11.12.
The objectives of the study were 3 folds. To know
the effectiveness of intravitreal Avastin treatment in
the reduction of diabetic macular oedema. To gain
information about the number of Avastin applications
required to resolve DME in order to stabilize visual
acuity (VA). To know the overall reduction in the rate
of severe visual loss from DME both in the effectively
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treated eyes in those eyes in which macular oedema
was not resolved in spite of repeated injections.
MATERIALS METHODS
The study was performed simultaneously at the
Ophthalmology department LNH and at the Eye
Clinic between April 2009 – March 2015. This was a
small prospective cohort study of 66 eyes of 44
diabetic patients of either sex age presented at the
OPD and fulfilled the inclusion criteria.
Patients were selected from the Eye OPD
presenting to the Hospital. All screened diabetic
patients underwent visual acuity assessment using
Snellens Chart, slit lamp biomicroscpy for fundus
examination with 90D lens, fundus flourescein
angiography and laboratory investigations to assess
their glycemic control. The selection criteria included
those patients of both genders of ages between 45 to 75
years that were known diabetics who had manifest
macular edema both on slit-lamp examination and
FFA. These patients had reasonably clear media,
received intra-vitreal treatment for the first time in a
particular
eye
without
previous
laser
photocoagulation. The exclusion criteria included
patients with presence of neovessels at disc,
neovessels elsewhere ischemic maculopathy and those
who had a history of previous laser photocoagulation.
Patients were further categorized into 3 groups.
Group 1 consisted of individuals with best corrected
visual acuity of 6/60 or less, Group 2 consisted of
individuals with best corrected visual acuity of 6/36
or 6/24 while group 3 consisted of individuals with
best corrected visual acuity of 6/18 or better.
Treatment Procedure included use of intravitreal
Avastin, 1.25mg in 0.05 ml given to all patients on
monthly basis for 3-6 months depending on the
response of the drug. In bilateral cases injections were
given 2-7 days apart. Moxifloxacin was started 1 day
before injection and was continued for 3 days after the
therapy. Acetazolamide 250 mg stat was also given.
All patients were followed-up on the very next day, at
4 weeks then monthly for 6 months. They were
instructed to report immediately for any untoward
reaction which was already explained to them.

Avastin. A P-value ≤ 0.05 was considered as
statistically significant.
RESULTS
There were a total of 66 eyes of 44 patients all of whom
were diabetic. There were 26 (59%) males and 18
females (41%). The best corrected visual acuity
(BCVA) in the eye to be treated (pre Avastin BCVA)
was 6/18 Visual Acuity in 12 eyes (18%), 6/24 in 30
eyes (46%), 6/36 in 14 eyes (21%), 6/60 in 8 eyes (12%)
and 3/60 in 2eyes (03%) (table 1). All 66 eyes were
divided into 3 groups based on pre-avastin BCVA.
Group 1 consisted of 10 eyes in whom BCVA was 6/60
or less, Group 2 consists of 44 eyes in whom BCVA
was 6/36-6/24 Group 3 consists of 12 eyes in whom
BCVA was 6/18 or better (Table 2).

Table 1: Best Corrected VA of subjects before Avastin.
BCVA

Number of Eyes (n = 66, %)

6/18

12 (18.18)

6/24

30 (45.45)

6/36

14 (21.21)

6/60

8 (12.12)

3/60

2 (3.03)

Table 2: Groups of subjects according to BCVA.
Groups

Number of Eyes
(n = 66, %)

BCVA

1

10 (15.15)

6/60 or less

2

44 (66.67)

6/36-6/24

3

12 (18.18)

6/18

The data was entered and analyzed on IBM SPSS
package version 21. Frequency and percentages were
calculated for categorical variables like gender, best
corrected visual acuity (BCVA) etc. The KruskalWallisnon parametric test was used to compare the
BCVA in different groups before and 3 months after
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In Group 1, after 3 months of Avastin treatment,
BCVA improved from 6/60 or less to 6/9 in 2 eyes,
6/12-6/18 in 4 eyes, 6/24-6/36 in 2 eyes and there was
no improvement in 2 eyes (p < 0.005). In Group 2, after
3 months of Avastin treatment, BCVA improved from
6/36 – 6/24 to 6/6 - 6/9 in 6 eyes, 6/12-6/18 in 24
eyes, 6/24 in 12 eyes and there was no improvement
in 2 eyes (p <0.001). In Group 3, after 3 months of
Avastin treatment, BCVA improved from 6/18 to 6/9
in 3 eyes, 6/12 in 6 eyes and no improvement was
observed in 3 eyes (p = 0.01) (table 3).
All 66 eyes received 3 injections each while 24 eyes
received 3 additional injections (table 6). Effect of
Avastin treatment on DME whether it was completely
resolved or partially resolved or not resolved at all
based on clinical examination, FFA investigation and

on post Avastin BCVA assessment was studied. In 8
(12.12%) eyes edema was completely resolved, In 44
(66.67%) it was partially resolved and in 14 (21.12%) it
was not resolved at all (table 4).

DISCUSSION
Diabetic eye disease is one of the commonest causes of
blindness in Pakistan13. It occurs due to changes in
tiny blood vessels of the retina.
1.

Visual impairment in diabetic patients is mostly
caused by macular oedema as well as the
disruption of inner blood-retinal barrier. DME
results from a series of biochemical cellular

Table 3: Comparison of BCVA in groups before and 3 months after Avastin.
Groups

Pre-Avastin BCVA

3 months Post Avastin BCVA

P- Value

6/9 (n=2, 20%)
1

6/60 or less (n=10, 15.15% )

6/12-6/18 (n=4, 40%)
6/24-6/36 (n=2, 20%)

<0.005

No Improvement (n=2, 20%)
6/6-6/9 (n=6, 13.64%)
2

6/36-6/24 (n=44, 66.67%)

6/12-6/18 (n=24, 54.55%)
6/24 (n=12, 27.27%)

<0.001

No improvement (n=2, 4.54%)
6/6 (n=0, 0.0%)
3

6/18 (n=12, 18.18%)

6/9 (n=3, 25.0%)
6/12 (n=6, 50.0%)

0.01

No improvement (n=3, 25.0%)
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Table 4: Post Avastin Outcome on Oedema resolution.
Number of Eyes
(n = 66, %)

Avastin Outcome
Edema completely resolved

8 (12.12)

Edema partially resolved

44 (66.67)

Edema not resolved

14 (21.21)

Case 1

.

•

There are other anti VEGFs that are used in the
treatment of diabetic macular edema like ranibizumab
and aflibercept but Bevacizumab remains the best
option, in terms of price and value over aflibercept
and ranibizumab for treatment of diabetic macular
edema17.

.

Pre Avastin angiogram showing extensive macular edema & VA was 6/36.

.

•

Aozkir showed that intravitreal bevacizumab
injection appears to be effective in the primary
treatment of DME. In his study, 24 eyes showed an
improvement in VA with a decrease in
fluorescence in leakage on FFA which was
consistent with our study15. Another study
showed that with doses of 1.25 mg and 2.5 mg of
Avastin as primary treatment of diabetic macular
edema there was an anatomical functional
improvement in 55.1% of eyes16. Still another
study done by Kumar et al also showed an
improvement in BCVA at 3 months with a
significant decrease in macular thickness17.
Another study by Khan et al showed the mean
BCVA of 0.726 logMar was improved to 0.452
LogMar at the 3rd month after intravitreal
Bevacizumab18.

.

Post Avastin angiogram of the same patient, after 3 avastin applications
VA improved to 6/6

changes, causing progressive leakage and
exudation. Focal grid photocoagulation used to be
the standard of care for diabetic maculopathy.
However, the availability of new agents raises the
possibility of improvements if significant benefits
can be validated in randomized clinical trials14.
Pakistan Journal of Ophthalmology

A few side effects were observed in our patients.
Although there were no systemic side effects. Four
patients developed mild anterior chamber reaction
and 1 patient developed sub-conjunctival hemorrhage.
Another study quoted that side effects such as
endophthalmitis, intraocular inflammation, retinal
detachment, IOP rise, sub-conjunctival hemorrhage
and systemic side effects such as myocardial infarction
and stroke may even occur. Therefore close
monitoring is advised of these patients who were
treated with anti VEGF18.
There were a few limitations in our study. First,
the follow-up time was relatively short, but visual and
anatomical responses were apparent during the
follow-up time. Second, there is no control group in
this study, but it can be argued that the enrolled eyes
served as their own controls because the pre- and
post-treatment VAs and oedema map values of the
same patients were compared. Third, VA was
measured on a Snellen chart as opposed to the more
standardized accepted ETDRS chart. However, all
eyes were tested with the same correction throughout
the follow-up period.
CONCLUSION
From this small study of 44 diabetic patients in whom
macular oedema was treated with Avastin without
Vol. 33, No. 2, Apr – Jun, 2017
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supportive grid laser photocoagulation, it has been
evident that primary intra-vitreal Avastin at doses of
1.25 mg seems to provide stability or improvement in
VA and FFA in DME at 6 months. Intravitreal avastin
injection provides remarkable improvement in visual
acuity of diabetic patients and regression of macular
oedema.
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