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ABSTRACT
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Associate Professor,
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Aziz Fatima Medical & Dental
College, Faisalabad.

Objective: This study was designed to evaluate the prophylactic efficiency of intra-vitreal
Bevacizumab combined with cataract surgery in patients of non-proliferative diabetic
retinopathy without macular edema for the prevention of macular edema by assessing the
visual outcome. Methodology: This was interventional, randomized, open-label and control
study of two parallel groups of already diagnosed patients with pre-proliferative diabetic
retinopathy without macular edema. The study included sixty eyes of sixty patients, having
non-proliferative diabetic retinopathy without macular edema and lens opacity (grade 1 to
3). One group (n=30) received intra-vitreal injection of Bevacizumab and the control group
(n= 30) did not received intra-vitreal injection of Bevacizumab at the time of standard
phaco-emulsification. Main outcome measure was best-corrected visual acuity (BCVA) at
the end of two months compared with the baseline visual acuity recorded along with central
macular thickness (CMT) measured on optical coherence tomography (OCT) as required.
Results: The outcome was an improvement of BCVA at the end of 8th week compared with
that at baseline in the Bevacizumab group and a worsening of visual acuity in the control
group (p = 0.005). Conclusions: Prophylactic use of intravitreal Bevacizumab combined
with phacoemulsification appears to be beneficial in preventing post-surgical visual loss in
eyes with NPDR by preventing the chance of macular edema.
Keywords: Diabetic Macular Edema, Diabetic Retinopathy, Phacoemulsification,
Anti –VEGF, Bevacizumab, Intra-Vitreal Injection.
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INTRODUCTION
Diabetic macular edema (DME) is a major cause of
central visual loss in diabetic patients.1 It has been
established by many authors that DME after
cataract surgery can adversely affect visual outcome
2, 3
. Many studies have revealed that visual outcome
following cataract surgery in diabetic patients
depends primarily on the status of macular edema,4,5
or macular ischemia due to diabetes. Previous
reports have described that many diabetic patients
develop severe maculopathy, following cataract
surgery6. Since it is important to be able to predict
long-term visual effects before cataract surgery is
performed, surgeons need to have a better
understanding of the natural course of diabetic
macular edema in addition to diabetic retinopathy
(DR) after cataract surgery.
Shah and Chen7 suggested that there is no clear
evidence that phacoemulsification surgery causes
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progression of DME, particularly in patients with
low-risk or absent diabetic retinopathy or in those
with controlled retinal disease.
Distinguishing transient edema from substantial
progression of maculopathy is important to the
timing of treatment for the macular edema,
including laser photocoagulation,8 vitrectomy,9 and
triamcinolone injection.10,12. However, Kim et al13
found that in 22% of diabetic patients, there was an
increase of >30% in central retinal thickness
measured by optical coherence tomography (OCT)
after uncomplicated phacoemulsification. Treatment
to lessen the risk of postoperative macular
thickening in individuals with diabetes, laser
photocoagulation remains the standard approach.14
However, it is sometimes difficult to obtain the
sufficient efficacy of laser treatment in the cases
with dense cataract. Vascular endothelial growth
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factor (VEGF) is considered a key player in the
progress of abnormal angiogenesis and DME.15
Hypoxia induces VEGF gene transcription, and
elevated levels of VEGF have been found in ocular
fluid of patients with DME.16 Bevacizumab is a
humanized monoclonal antibody that inhibits all
isoforms of VEGF.17 Intravitreal injection of
bevacizumab have shown promising results in
various neovascular eye diseases, including agerelated macular degeneration,18 central retinal vein
occlusion,19 and DME.20 Lanzagorta et al21 carried
out similar study, which showed improvement in
the vision and decrease in the retinal thickening in
the Bevacizumab group compared to control group.
METHODOLOGY
This was a prospective, randomized, control and
interventional study. The study included a total of
60 eyes of 60 patients with cataract and some
degree of diabetic retinopathy divided randomly in
two parallel groups of 30 patients each. Patients
were admitted from eye OPD of the teaching
hospital of Aziz Fatima Medical & Dental College,
Faisalabad. All patients were enrolled from July
2014 to June 2015 and were followed up for 2
months. The study protocol was approved by the
Ethical Committee of the college. The study was
performed in accordance with the ethical principles
laid down in the 1964 Declaration of Helsinki.
Patients were provided an information sheet with
the study details, and a signed informed consent for
inclusion in the study, cataract surgery and intravitreal injection was obtained. All patients in the
study underwent
a
complete ophthalmic
examination, including best-corrected visual acuity
(BCVA), slit- lamp biomicroscopy, applanation
tonometry, funduscopy. OCT and fundus
fluorescein angiography, if required, were
performed in Allied Hospital Faisalabad.
Inclusion criteria: Patients over the age of 40 years
and able to make decisions, reduced visual acuity
secondary to cataractous lens opacities and some
degree of diabetic retinopathy without macular
involvement were included in the study.
Exclusion criteria: Patients with a history of
previous ocular surgery, any kind of complication
during the surgery like posterior capsule rupture and
severe iris damage, other ocular pathology with
macular
involvement,
DME,
uncontrolled
hypertension, recent myocardial infarction, and
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cerebral vascular accident were excluded from the
study.
No masking except for those testing the visual
acuity, optometrist and statistical analyzers as to
treatment assigned to the eyes was done.
The
operative techniques included phacoemulsification
with complete continuous curvilinear capsulorhexis
through a 3.5-mm corneo-scleral incision and
implantation of a foldable acrylic intraocular lens in
the bag. Anti-VEGF group received a single intravitreal injection of Bevacizumab at the end of same
surgery. Bevacizumab 0.05 ml (1.25 mg) was
injected intra-vitrealy using a 30-gauge needle.
Eyes in the control group received no intra-vitreal
Bevacizumab injection. Postoperative treatment was
identical for all the patients and consisted of the
topical
administration
of
tobramycindexamethasone eye drops and Nepafenac eye drop
four times a day for two months.
Outcome Measurements and Follow-up: The
main outcome of the trial was a change in BCVA at
8 weeks post-operatively, compared with that at the
baseline. BCVA was assessed by Snellen visual
acuity chart. Similarly, increase of macular
thickness was confirmed by measuring OCT when
required.
Follow-up of patients was at day one and then at 4th
and 8th weeks post-operatively. Measurement of
Visual acuity (BCVA), intraocular pressure (IOP)
and slit-lamp biomicroscopic examination and
fundus examination was performed at each visit.
OCT-Scan performed as required at baseline and 8
weeks postoperatively.
SPSS version 17 was used for statistical analysis.
Mean and standard deviations were calculated for
quantitative variables and frequency and percentage
was calculated for qualitative variables. Chi-square
test was used to compare outcome variable between
both groups. P-value of ≤ 0.05 was taken as
significant.
RESULTS
A total of 60 eyes of 60 patients with no diabetic
macular edema were enrolled in the study. Patients
were divided in control group and Bevacizumab
group in a ratio 1: 1, 30 eyes in each group (Table
2). All patients completed this study at 2 months
after surgery. Twenty eight women and 32 men
were included (Table 1), being equivalent the
proportion of patients of either sex included in both
groups.
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Table 1: Gender distribution in both groups
Male

Frequency (%age )
32 (53.33)

Female
Total

28 (46.67)
60 (100)

The mean age of the patients was also similar in the
control (55.2±9.66 years) and Bevacizumab groups
(56.47±9.13 years) ranging from 40 to 75 years. All
the patients had cataract from grade 1 to 3 with mild
to moderate non-proliferative diabetic retinopathy
without diabetic macular edema. Preoperative visual
acuity was similar in both groups (Table 3).
Table 2: Bevacizumab & control group
Bevacizumab Group
Control Group
Total

Frequency n (%age )
30 ( 50 )
30 ( 50 )
60 ( 100 )

Table 3: Preoperative visual acuity (n=60)
Visual Acuity
6/18
6/24
6/36
6/60

Frequency (% age)
10 (16.7)
2 (3.3)
20 (33.3)
28 (46.7)

Postoperative visual acuity at the end of 8 weeks
(Table 4) shows that there has been statistically
significant difference of visual acuity gained
between the Bevacizumab group and the control
group (p<0.005).
Table 4: Postoperative visual acuity at the end of
8 weeks
Visual
Acuity
6/6
6/12

Bevacizumab
Group
29 (96.66%)
01 (3.33%)

Control
Group
23 (66.6%)
10 (33.3%)

p-value
0.005

All of the patients in Bevacizumab group had
postoperative visual acuity of 6/6 except one eye
(3.33 %) had 6/12 due to CSME that was evident on
OCT as increase in macular thickness.
While in control group 10 (33.33 %) eyes out of 30
had BCVA of 6/12 or less (evident on OCT as
increase in macular thickness).
APMC Vol.10 No.2 April-June 2016

The one eye in Bevacizumab group (3.33%) after
phacoemulsification gained visual acuity of 6/18 at
one month and 6/12 at the end of two months.
No local or systemic adverse effects were observed
in the Bevacizumab group as well as in control
group.
DISCUSSION
Many studies have revealed that intra-vitreal
injection of Bevacizumab is useful in the
management of DME.20,23 Surgical insult of cataract
surgery increases retinal vascular permeability
resulting in retinal and macular edema, due to focal
leakage from microaneurysms and dilated capillary
segments, has been implicated in some studies24.
Inner blood– retinal barrier is broken down by many
inflammatory mediators like VEGF.25,26 According
to Patel et al,27 raised VEGF levels in aqueous
sample obtained from diabetic patients one day after
surgery approximately was noted to be 10- times
higher than those of controls. Bevacizumab inhibits
VEGF, which is a potent permeability factor
implicated in cystoid macular edema (CME).26
In our study, as a result of surgical insult only one
eye (3.33%) of Bevacizumab group developed
decrease of vision while ten (33.3%) eyes of the
control group developed decrease of vision (6/12 or
less) due to increase in macular thickness at the end
of 2 month, which is statistically significant (pvalue 0.005). Similar work was carried out by
Lanzagorta et al,21 who have shown improvement in
the vision and decrease in the retinal thickness in
the Bevacizumab group compared to control group.
Our results showed (33.33%) eyes of control group
developed clinically significant macular edema
(CSME) as confirmed on OCT at 2 months after
phacoemulsification, are little better than the results
showed by Patricia et al28 which were 25.92% of the
eyes in the control group due to CSME at 1 and 3
months post-operatively. Our results of control
group are also higher than that found by Kim et al,13
who concluded that 22% of diabetic patients of
control group developed increase of the central
macular thickness of >30% 4 weeks after
uncomplicated phacoemulsification. The main
difference between our and latter study is that
patients with mild to moderate diabetic retinopathy
were included in our study, but Kim et al. included
also the patients who did not have diabetic
retinopathy.
In our study, decrease in visual acuity due to
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increase in macular thickness is in 10 (33.3%) eyes
in control group. This value is similar but little
higher than that published by many series in
diabetic patients after phaco-emulsification.29,30
Recently, many studies have shown the clinical
effect
of
intra-vitreal
Bevacizumab
for
31,33
31
pseudophakic CME.
Mason et al reported on 2
patients with persistent CME who had been
effectively treated with Bevacizumab, and both eyes
showed noticeable improvement of visual acuity.
In our study, among 30 eyes (100%) only one eye
(3.33%) in Bevacizumab group showed decrease of
BCVA (6/12) as compared to ten eyes (33.3%) in
control group with BCVA (6/12 or less) which is
statistically significant.
In our study, the change in BCVA at 8 weeks
compared with that at baseline (primary endpoint)
in the Bevacizumab group was statistically and
significantly better than the change in BCVA in the
control group.
CONCLUSION
In conclusion, Bevacizumab is extremely beneficial
for the prevention of macular edema in patients
having non-proliferative diabetic retinopathy
without
macular
edema
who
undergo
phacoemulsification.
Limitations of our study include the small sample
size and short duration of follow-up, which
precludes the determination of the long term safety
and efficacy of prophylactic use of Bevacizumab
combined with phacoemulsification. More number
of patients and from different races of the world
should be included in the study.
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