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ORIGINAL ARTICLE

Prophylaxis of Macular Edema with Preoperative Intravitreal Bevacizumab
in Patients with Diabetic Retinopathy Undergoing Phacoemulsification
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ABSTRACT

Purpose: To determine frequency of post-operative macular edema in diabetic retinopathy patients having received
preoperative intravitreal bevacizumab, after phacoemulsification cataract surgery while compared with the controls.

Study Design: Quasi experimental trial

Place and Duration of Study: Department of ophthalmology eye unit 3, KEMU /Mayo hospital, Lahore from March 2020 to
August 2020.

Methods: A total of 60 patients were included in the study and randomly divided into two groups. Patients of study group were
given 1.25mg bevacizumab injection by IV (intravitreal) in route two weeks prior to surgery while nothing was administered in the
control group. Before one week of surgery ocular examination and OCT were performed and it was repeated after every month
of performance of surgery. Allocation of patients was even not known to the researcher to avoid biasness. Components of
monthly examination were best correct visual acuity, slit lamp examination and central macular thickness quantification with
OCT. Standard cataract surgery was performed in all the patients (phacoemulsification and implantation of monofocal
intraocular lens (IOL). Post-operatively, all patients were given standard treatment i.e moxifloxacin-dexamethasone). Follow up
of all the patients was made for consecutive three months on monthly basis to assess outcome variables i.e macular edema
was observed keeping in view central macular thickness.

Results: In patients of study group, 16.66% had developed macular edema while in control group it was observed in 46%
patients. While comparing macular edema between side of eye, study group had 02 (13.33%) patients belonging to right eye
while 03(20.0%) had left eye. However, in control group it was 08 (53.33%) and 06 (40.0%) for right and left eyes respectively.
Group A had 230.23 + 32.16 um central macular thickness while it was 274.21 + 25.34 pm in group B.

Conclusion: In macular edema prophylaxis, using preoperative intravitreal bevacizumab is efficacious in comparison with the
controls in patients with mild-moderate NPDR with macular edema.
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INTRODUCTION

Diabetes mellitus is a group of metabolic disorders characterized
by high blood sugar levels due to defective production and
sensitivity of insulin.%? most common symptoms of diabetes are
frequent urination and increased thirst. It may cause many
complications if not treated. Accumulation of fluid in extracellular
space resulting into thickening of macula is called diabetic macular
edemad*.

Macula is part of the retina that controls our most detailed
vision. In diabetic retinopathy, a major complication is diabetic
macular edema which is among major causes of visual loss in
patients at early stage. Though, it is reversible but as the disease
progresses it becomes irreversible. In patients with diabetic
retinopathy about 12% may have diabetic macular edema. Diabetic
macular edema causes about 10,000 new cases of blindness per
year.>® Duration and type of diabetes can affect the prevalence
rate of diabetic macular edema. Following diagnosis of type |
diabetes, diabetic macular edema can occur in first five years. The
prevalence rate of DME gradually reaches up to 40% within 30
years”®. In patients with type 2 diabetes, the prevalence of diabetic
retinopathy is 12%.° After cataract surgery, visual outcomes are
severely affected by diabetic macular edema. It has been found
that the chances of increase in central macular thickness are
elevated by 25-30% in patients undergoing cataract surgery and
have already been diagnosed as diabetics.'®

In hypoxic condition, vascular endothelial growth factor is a
signal protein produced by cells and causes stimulus for formation
of blood vessels. Vascular endothelial growth factor is a sub-family
of platelet derived growth factor. They are important signaling
proteins that are involved in both vasculogenesis and
angiogenesis. A vital factor; vascular endothelial growth factor
(VEGF) increases diabetic macular edemal!. Anti VEGF treatment
decreases the leakage from blood vessels and helps to cure

diabetic macular edema.*? Bevacizumab specifically binds to the
VEGF-A protein and block it, so it stops the process of
angiogenesis®®. Prophylactic use of anti VEGF as intravitreal
injection helps to improve diabetic macular edema.’* A study
reported that in control group, 46% (14 eyes) were documented for
diabetic retinopathy progression while it was 16% (5eyes) in
intervention group with p-value=0.0008. In DR patients undergoing
cataract surgery, to prevent diabetic maculopathy and progression
of DR, intravitreal 1.25 mg bevacizumab injection two weeks
before cataract surgery proved very efficient'®. In 2011, a Korean
study on ophthalmology where macular edema was witnessed in
18% of diabetic patients who had undergone surgery and its
incidence was at its peak after completion of first month after
surgery®®, so in this study outcomes have been measured on
monthly basis for consecutive three months post-operatively.

Rationale of this was determining efficacy of preoperative
intra-vitreal bevacizumab in prophylaxis of diabetic macular edema
diabetic  retinopathy  patients who  were undergoing
phacoemulsification for visual improvements. This study compared
frequency of macular edema in non-proliferative diabetic
retinopathy (NPDR) patients who had received intra-vitreal
Bevacizumab preoperatively in comparison with the controls after
three months of emulsification.

MATERIAL AND METHODS

This quasi experimental trial was conducted at “The Department of
ophthalmology eye unit 3, KEMU /Mayo hospital, Lahore from
March 2020 to August 2020. Approval from “Institutional Ethical
Committee” was acquired. Informed written consent was taken
from patients of all study participants. Simple random sampling
probability technique was used to calculate sample size and two
groups of equal size 30 eyes each were made by lottery method.
Patients having cataract and diabetic retinopathy were included in
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this study and they belonged to both genders. Allocation of
patients was even not known to the researcher to avoid biasness.
Alone intraocular monofocal lens implantation group was declared
as study group and the control group was given 1.25mg Intravitreal
Bevacizumab prior to two weeks of performing extraction
procedure.

In macular edema prophylaxis, effectiveness of intravitreal
Bevacizumab mild-moderate NPDR patients has been probed in
this quasi experimental trial. Patients of study group were given
1.25mg bevacizumab injection by IV route two weeks prior to
surgery while nothing was administered in the control group.
Before one week of surgery ocular examination and OCT were
performed and it was repeated after every month of performance
of surgery. Components of monthly examination were best correct
visual acuity, slit lamp examination and central macular thickness
quantification with OCT. Standard cataract surgery was performed
in all the patients (phacoemulsification and implantation of
monofocal intraocular lens (IOL). Post-operatively, all patients
were given standard treatment i.e moxifloxacin-dexamethasone}.
Follow up of all the patients was made for consecutive three
months on monthly basis to assess outcome variables i.e macular
edema was observed keeping in view central macular thickness.

Table 1: Macular edema stratified as per side of eye.

SPSS version 22.0 was used for collection of results and data
analysis. Mean and standard deviation was calculated for
numerical variables while qualitative variables were calculated in
terms of frequency and percentage.

RESULTS

The sample population comprised of 60 patients who had mean
age of 50.38 + 5.20 years and belong to both the genders. In study
sample, number of male patients was dominant 35 (58.0%) while
females were lesser in number i.e 25 (32%). In patients of study
group, 05 (16.66%) had developed macular edema while this
figure was 14 (46%) in control group patients. While comparing
macular edema between side of eye, study group had 02 (13.33)
patients belonging to right eye while 03(20.0%) had left eye.
However, in control group it was 08 (53.33%) and 06 (40.0%) for
right and left eyes respectively. Group A had 230.23 + 32.16 ym
central macular thickness while it was 274.21 + 25.34 pm in group
B. In study group 05 (16.66%) patients had macular edema while
in control group 14 (46%) patients were found to have macular
edema with p-value=0.0001.

Side of Eye Group A (n = 30) Group B (n = 30) P-value
Macular Edema Macular Edema
Yes No Yes No
Left 03 (20%) 12 (80%) 06 (40.0%) 09 (60.0%) 0.0001
Right 02 (13.33%) 13 (86.67%) 08 (53.33%) 07 (46.67%) 0.015
DISCUSSION surgery, best corrected visual acuity was recorded for comparison

In diabetic patients, a vital factor in loss of visual acuity is diabetic
maculopathy. DME may affect visual acuity during cataract surgery
in diabetic patients. Kim et al.}” exhibited that central retinal
thickness was increased > 30% by uncomplicated
phacoemulsification in 22% of diabetic patients when measured
with OCT. visual acuity and retinal thickness can be improved in
DME patients by suing intravitreal injection of steroids or
bevacizumab as prophylactic use.®.

Another study showed that macular edema were quantified
as >300um by OCT. Patients with PDR or having administered
laser treatment during last one year were excluded from the study.
CMT reassessments were made after 1% and 3 month of surgery
and intravitreal bevacizumab group showed substantial decrease
in comparison with the group where bevacizumab was not
administered. In VA significantly high improvement was seen in
bevacizumab group in comparison with the controls and it was
associated with decreased MT in bevacizumab group.?

Whether postoperative diabetic macular edema (PME) can
be prevented postoperatively in stable patients having no macular
edema with the help of intravitreal bevacizumab injection or not;
was evaluated by Cheema and colleagues.?* Two random groups
of forty patients in each group were created from patients having
steady pre-proliferative, significant visual lenticular opacity and no
substantial ME, who were administered bevacizumab injection at
the end of cataract surgery. Preoperative macular volume, central
subfield foveal thickness and best corrected visual acuities were
measured with the help OCT and then postoperative week 1& 3
and at 6 months. PME was explained clinically significant where
central subfield thickness increase >60um in comparison with the
baseline was observed. A significantly high increase was seen in
sham group in terms of thickness of subfield at week 1 and one
month post-operative from the baseline.

Comprised of two parallel groups, an open label randomized
interventional control study in patients who had pre-proliferative
diabetic retinopathy and in which macular edema had not been
performed. In this study, sixty patients were included who had 60
eyes to be studied and two random groups were made. One group
was given standard phacoemulsification without any intravitreal
intervention of bevacizumab injection. After two months of cataract

with the base figures and OCT was used to measure central
macular thickness (CMT). Controls group had mean age of 55.2 +
9.66 years while it was 56.47 + 9.13 years in bevacizumab group;
however patients age was between 40-75 years. Post-operative
visual acuity was 6/6 in patients of bevacizumab group with the
exception of one eye where it was 6/12 owing to CSME and it
appeared on OCT in the shape of increased macular thickness.
However, BCVA was observed in 10 patients as 6/12 or even low
in control group.??

From above discussion, it is concluded that administration of
intravitreal bevacizumab is preoperatively effective as prophylaxis
in mild-moderate NPDR patients in comparison with the controls
when observed for three monthly consecutively after cataract
surgery on monthly basis.

CONCLUSION

In macular edema prophylaxis, using preoperative intravitreal
bevacizumab is efficacious in comparison with the controls in
patients with mild-moderate NPDR with macular edema.
Therefore, use of intravitreal bevacizumab as prophylaxis of
macular edema is recommended pre-operatively in mild-moderate
NPDR for cataract surgery.
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