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ABSTRACT

Purpose Antivascular endothelial growth factor
(anti-VEGFs)—bevacizumab is routinely utilised for the
treatment of diabetic macular oedema (DME). We plan to
evaluate the impact of bevacizumab on the central subfield
macular thickness (CSMT) of the treated and untreated
eye.

Methods A sequential group of patients with bilateral
DME who were treated with unilateral bevacizumab
injection were assessed preinjection and postinjection by
Spectral Domain-Optical Coherence Tomography (SD-0CT)
by CSMT.

Results Thirty-one patients, 20 male and 11 female, were
evaluated. Seven patients had type 1 diabetes mellitus and
24 had type 2 diabetes mellitus. In regard to the duration of
disease, 23 patients had diabetes for more than 10 years,
seven patients had the condition for 5-10 years and one
patient for more than 5 years. Mean age of the patients

was 60.48 years (SD+7.13) with the range of 46—72 years.
Mean follow-up was 28 days (range 26—35 days). The eyes
which received intravitreal injection had median CSMT of
473.2ym(range 321-566 pm). The CSMT of the contralateral
eye had median of 347.6 um (range 357—437 pm). A median
reduction of —132pm (range 93—156 pm) could be observed
in the treated eye and —18 um (range 15-22) in the untreated
eye after treatment. Our study also found that eyes with
greater CSMT, when injected with bevacizumab, produced
higher responses in the contralateral eye (R? 0.538, P<0.05).

Conclusions Patients with bilateral DME treated with
bevacizumab in one eye produced a bilateral response.
Eyes with greater CSMT due to DME elicited higher levels
of response in the untreated eye.

INTRODUCTION

Ocular pathologies involving macula are
particularly destructive and irreversible to
central visual acuity. Among myriad of various
conditions, diabetic macular oedema (DME)
is one of the leading cause of severe visual
loss.! Many studies have established the essen-
tial role of vascular endothelial growth factor
(VEGF) in DME through its effect on angio-
genesis.” In people, VEGF levels have been
associated with the initiation and severity of

» Various studies have already shown that antivascular
endothelial growth factor (anti-VEGF) agents may
produce a therapeutic effect in the untreated eye
as well. Our study adds further strength to that
finding.

» After searching through a vast number of articles,
our study adds an interesting finding—which to our
knowledge after has not been stated before. Our
study found that eyes with higher CSMT when
treated produced a greater effect on the untreated
eye. We propose that eyes with higher CSMT may
have more disrupted blood-retinal barrier, hence
enhancing escape of the drug but this further needs
to be verified by quantifying VEGF and anti-VEGF
levels in such eyes.

» Precaution must be taken in patients receiving anti-
VEGFs if they have any pathology like vitreomacular
traction, tractional bands or proliferative
vitreoretinopathy in the other eye. The severity
of pathology in such eyes may worsen due to the
contralateral effect of anti-VEGF.

neovascularisation and vascular spillage.’
VEGTF, in this manner, is also the most notice-
able molecule actuating neovascularisation,
and therefore, medications hindering VEGF
bioactivity have been generally utilised as the
new world view to treat DME.

Bevacizumab has been long listed as one of
the several options to treat choroidal neovascu-
larisation by intravitreal injection (ITV) in many
countries. It is a strong inhibitor of all VEGF-A
isoforms.* First to be reported by Rosenfeld
el al,” many further studies and researches have
established the benefits and effectiveness of this
drug.’ Bevacizumab can sometimes be associ-
ated with serious ocular adverse side effects but
over the years, multiple studies have shown that
bevacizumab can be administered intravitreally
and are well tolerated by human eyes.””’
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VEGF molecules are found in the retina under physio-
logical conditions, and recent studies have highlighted its
important role in maintaining vascular tone and perme-
ability.'’ The plasma levels of VEGF in patients were
observed to be essentially diminished after the intravit-
real infusion of bevacizumab.'" This finding proposed
that the body clears anti-VEGF after intravitreal admin-
istration. As the drug reaches systemic circulation, this
prompts the question of whether there is an impact on
the contralateral eye. There are few results from inves-
tigations'' with respect to the pharmacokinetics and
appropriation of these in human eyes. The objective of
this study was to evaluate the impact of ITV bevacizumab
in DME in the injected and in the untreated eye.

METHODOLOGY

Prospective study

The research protocol was approved by the ethics
committee and adhered to the tenets of the Declara-
tion of Helsinki. Thirty-one patients with bilateral DME
were recruited after standard ophthalmological exam-
ination. The diagnosis of DME was based on Optical
Coherence Tomography OCT (Heidelberg Spectralis).
At the point when a patient was considered to have a
clinical indication for ITV bevacizumab treatment, they
were assessed for qualification for this investigation. The
exclusion criteria included patients with uncontrolled
hypertension, a history of myocardial infarction or cere-
bral vascular accident and media opacities. Patients with
history of treatment with laser, retinal surgery and perio-
cular/intraocular injection of anti-VEGF or steroids were
not included in the study. Similarly, cases with epiretinal
membrane and vitreomacular traction (VMT) were also
excluded.

The preparation of bevacizumab was done using a
standard aseptic procedure to partition the doses from
the phial (100mg/4mL) into 1 mL tuberculin syringes
containing 0.05 mL of bevacizumab. The drug wasinjected
using a standard aseptic convention, including the utili-
sation of a topical analgesic, povidone—iodine scrubbing
and a sterile speculum. Bevacizumab was injected into
the vitreous through the pars plana 3.5-4mm posterior
to the limbus using a sterile 30-gauge needle. Recorded
outcome measurements include the best-corrected visual
acuity assessment with the Early Treatment Diabetic Reti-
nopathy Study chart and the central subfield macular
thickness (CSMT) measurement of the treated and
untreated eye before and at 4 weeks after the injections.

Statistical analysis

SPSS software, V.19.0 was used for statistical analysis.
Linear regression analysis and Mann-Whitney test were
applied to see the correlation.

RESULTS

Subject population

Thirty-four patients were enrolled but three of the
patient were either lost or excluded from the study.

Table 1 Baseline demographics and ocular characteristics
of patients with diabetes macular oedema including pre-
outcomes and post-outcomes after treatment with anti-
vascular endothelial growth factor therapy

Diabetic macular oedema

General characteristics (n=31eyes from 31 patients)

Age
Median (min, max) 61.0 (46, 72)
Gender
Male 20 (64.5%)
Female 11 (35.5%)
Diabetes
Type 1 7 (22.6%)
Type 2 24 (77.4%)
Retinopathy status
Treated eye
NPDR 29 (93.5%)
PDR 2 (6.5%)
Untreated eye
NPDR 31 (100%)
PDR 0 (0%)
Duration of diabetes
More than 10years 23 (74.2%)
5-10years 7 (22.6%)
Less than 5years 1 (3.2%)

Baseline CSMT of eyes (median) (um/range)
Treated 473 um (range 321-566 um)
Untreated 347 pm (range 357-437 pm)
Post-treatment of CSMT of eyes (median) (um/range)
301 um (range 286-324 um)
308 pum (range 259-317 pm)
Decrease in CSMT of eyes (um) (median) (um/range)
Treated —132pm (range 93-156 pm)
Untreated -18pum (range 15-22 pum)

Treated
Untreated

CSMT, central subfield macular thickness; NPDR, non-proliferative
diabetic retinopathy; PDR, proliferative diabetic retinopathy.

Subjects absent at any one of the three visits were also
excluded from the study. Proper data were obtained
from 31 subjects (20 men and 11 women) and were
included in the analysis (table 1). The mean age (+SD)
was 60.48 (SD+7.13) (range 4672 years). Seven patients
(22.5%) had type 1 diabetes and 24 (87.5%) had type
2 diabetes (table 1). Twenty-three of the patients had
diabetes for 10 years, seven for 5-10 years and one for
less than 5 years (table 1). Twenty-nine (93.7%) eyes that
were treated had non-proliferative diabetic retinopathy
(NPDR) and two (6.3%) had proliferative retinopathy,
while all the observed eyes had NPDR (table 1).

The baseline CSMT of the eyes which received intra-
vitreal injection had a median value of 473 pm (range
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Figure 1 A comparison of the changes in the central subfield macular thickness (CSMT) in treated and untreated eyes of the
same patients, before (baseline) and at 4 weeks after the intravitreal bevacizumab. Note that a statistically significant decrease

in the CSMT.

321-566pm). The CSMT of the untreated eye had
median of 347 pm (range 357-437 pm).

Four weeks after the injection, CSMT of both the
treated and the untreated eye was measured. A median
reduction of -132pm (range 93-156pm) could be
observed in the treated eye and —18 pm (range 15-22) in
the untreated eye (table 1). These changes in CSMT in
the treated and the untreated eyes were found to be statis-
tically significant when analysed using Mann-Whitney test
(P=0.29 and P=0.36, respectively) (figure 1). We observed
that approximately 15% of the therapeutic effect could
be seen in untreated eyes. Using linear regression and
curve estimator, both supported the finding that eyes
with greater CSMT which were treated with bevacizumab
produced higher levels of contralateral responses (R®
0.538, P<0.001) (figure 2). We also analysed our data to
verify if this finding was confounded due to chances of
the contralateral eyes also having higher CSMT, hence
showing greater reduction. But with linear regression
analysis, such relation could not be established and was
statistically insignificant (R*=0.014, P=0.54) (figure 3).

DISCUSSION
This study demonstrates the presence of the contralat-
eral effect of bevacizumab injections. Fellow eyes with
DME which had never received any treatment in the past
produced decrease in the CSMT following administra-
tion of this drug in the other eye.

It has been widely accepted that anti-VEGF drugs can
enter the systemic circulation even when administered via
intravitreal route in humans. Various studies have further

added value to this finding by demonstrating reduction
in serum of VEGF levels after intravitreal bevacizumab
injections, various retinal pathologies such as retinopathy
of prematurity,'” wet age-related macular degeneration'”
and in DME.""

Systemic ‘leakage’ of anti-VEGF compounds following
intravitreal injections can be taken both as an advantage
and disadvantage. It can provide a hidden advantage to
the contralateral eye as shown in our study. But further
investigations will be required to establish if this may also
produce unexpected treatment effects in eyes having
other retinal pathologies, which may produce harm.”"* '°

However, various investigations have also provided
conflicting information in this regard. Meyer et al'
reported imperceptible levels of unbound bevacizumab
in the aqueous humour of the non-injected eye. The
authors yield that anti-VEGF action of bevacizumab may
occur without being identified in the aqueous and possi-
bility that systemic alterations in VEGF level may affect
DME.

Velez-Mentoya et al'* also failed to demonstrate a contra-
lateral eye effect in a prospective study of 23 patients with
bilateral DME who received unilateral intravitreal beva-
cizumab.

On the other hand, Bakbak et al'’ recently reported of
significant contralateral eye effect for bevacizumab in 55
patients with bilateral DME.

From our study, we also found that greater the CSMT,
the higher the response in the contralateral eye of bevaci-
zumab. We are unaware of any previous studies that have
evaluated this finding. We analysed our data to verify if this
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Figure 2 CSMT of the injected eye and magnitude of effect on contralateral eye. Eyes with higher CSMT when treated show
greater response in the untreated eye using linear regression estimator. Change, change in the CSMT of the untreated eye;
CSMT, central subfield macular thickness; PRE, pretreatment CSMT.

higher response was the result of the contralateral eyes
also having greater macular thickness. But with further
statistical analysis using linear regression analysis and
estimator, such relation could not be established and was
statistically insignificant (R*=0.014, P=0.54) (figure 3). It
has been suggested that the blood-retina barrier may
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Figure 3 Comparison of central subfield macular
thickness (CSMT) of both eyes before treatment (baseline).
Higher CSMT or lower CSMT in one eye did not correspond
to similar finding in the other eye when the data were
analysed with linear regression estimator.

require multiple doses in establishing a long-term
effect of anti-VEGF compounds before maximal clinical
response can be seen in DME.”’ The hypothetical assump-
tion is that eyes with greater oedema usually have more
extensive blood-retinal barrier dysfunction and hence
cause more molecules to escape to systemic circulation.
However, further research is required to add value to this
thought.

We recommend treating cases of bilateral DME only
after evaluation of the fellow eye. Some of the benefits
in treating one eye instead of both initially are reduced
pain/discomfort, risk for ocular complication and in our
part of the world, cost. But a precaution must be taken if
the contralateral eye is pathological with VMT, tractional
bands or proliferative vitreoretinopathy. The contralat-
eral effect may worsen the macular oedema in such cases,
but this relation still needs to be established and adds a
new ground for further research.
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