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Abstract

o AIM: To compare the effectiveness of intravitreal bevacizumab
and subthreshold macular photocoagulation (SMP), for the
treatment of non-center involved diabetic macular edema
(non-Cl DME).

e METHODS: Prospective, randomized, controlled clinical
study included patients with type 2 diabetes, non-Cl DME
and best-corrected visual acuity (BCVA) of 0.30 logMAR
or better. Each eye was randomized into three groups:
group 1, monthly intravitreal bevacizumab; group 2, single
SMP; group 3, single SMP and monthly bevacizumab. Main
outcome measures were BCVA, and macular thickness
measured with optical coherence tomography as macular
central subfield thickness (CST), macular area of greater
thickness (MAGT) and total macular volume (TMV). Results
were analyzed after 3mo.

o RESULTS: A total of 32 eyes were included. Group 3 improved
in BCVA (0.1910.16 to 0.12+0.14 logMAR; P=0.041) and in TMV
(7.90%0.57 to 7.65%£0.73 mm®; P=0.025). Group 1 improved
in MAGT (325%26.26 to 298.20+44.85 pm; P=0.022) and TMV
(7.79£0.57 to 7.50£0.56 mm®, P=0.047). Group 2 didn’t show
significant improvement of any variable.

e CONCLUSION: The loading phase of bevacizumab
as monotherapy or combined with SMP is superior to
SMP as monotherapy in providing short-term visual and
anatomical improvement in non-Cl DME.

o KEYWORDS: non-center involved diabetic macular
edema; intravitreal bevacizumab; subthreshold macular

photocoagulation; intravitreal antiangiogenic
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INTRODUCTION

iabetic retinopathy (DR) is the most common microvascular
D and a highly specific neurovascular complication of
both, type 1 and type 2 diabetes mellitus (DM)". Nearly 50%
of the diabetic population will develop some degree of DR
and 10% to 40% of these patients will have diabetic macular
edema (DME)“. DME is the leading cause of visual loss
among productive-age patients in developed countries™*”
and its classified as center-involved (CI DME) or non-center
involved (non-CI DME)™*.. Focal/grid laser photocoagulation
has been the mainstay of treatment for clinically significant
DME for nearly 30y"". In an era where the treatment of CI
DME has shifted towards the intravitreal injection of anti-
vascular endothelial growth factors (VEGF)™”, macular laser
photocoagulation remains the suggested treatment for non-
CI DME""". Existing and new treatment modalities should
target not only for visual acuity (VA) stabilization, as has been
the primary goal of the laser photocoagulation, but to recover
structure and function in even earlier stages of DME, as could
represent the non-CI DME.
The aim of the present study is to compare the efficacy
(anatomical and visual results) of intravitreal bevacizumab
(BV) and subthreshold macular laser photocoagulation (SMP),
each as monotherapy, or combined for the treatment of non-CI
DME.
SUBJECTS AND METHODS
This was a prospective, controlled, parallel-group randomized,
single-blind clinical study. Institutional ethics committee
review and approval was obtained. The study adhered
to the tenets of the Declaration of Helsinki. All patients
signed written informed consent. Consecutive recruitment

of patients attending to the Retina and Vitreous Clinic at
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the Ophthalmology Department, University Hospital, The
Autonomous University of Nuevo Leon was made. Inclusion
criteria were patients older than 18y with type 2 DM, non-
CI DME and a best-corrected visual acuity (BCVA) of 0.30
logarithm of the minimal angle of resolution (logMAR) or
better. Exclusion criteria were media opacities that impeded
laser treatment or proper evaluation, glaucoma, vitreous
hemorrhage, intraocular surgery in the previous 12mo, laser
treatment or intravitreal anti-VEGF injection in the previous 6mo.
Patients were randomly assigned following simple randomization
procedures (computerized random numbers) into 3 treatment
groups. Group 1, monthly intravitreal BV; group 2, single
application of SMP; group 3, single application of SMP and
monthly intravitreal BV. If both eyes of a same patient were to
be included, the second eye was assigned to the same treatment
arm by cause of the systemic biodisponibility of BV and its

(514 Follow-up for 3mo

possible effect on the uninjected eye
was achieved.

All patients had a complete baseline ophthalmic evaluation
including dilated fundoscopy, BCVA with Snellen chart and
score conversion to the logMAR; macular optical coherence
tomography (OCT) (macular thickness map and retinal map
analysis report; Stratus OCT, Carl Zeiss Meditec, Dublin,
CA, USA), and fluorescein angiography (FA) when needed
(VISUCAM Lite, Carl Zeiss, Meditec, Dublin, CA, USA and
a 5-mL intravenous injection of sodium fluorescein at 10%).
Group 1 received intravitreal BV monthly until 3 doses were
completed. Group 2 received SMP in one session'"”. Group
3 received intravitreal BV and prompt SMP. Patients were
followed monthly with BCVA, complete ophthalmologic
examination and IOP. After 3mo of follow up, a final
evaluation was performed according to the monthly protocol
of evaluation which included macular OCT and FA.

The SMP was performed with a diode-pumped solid-state laser
(VISULAS 532s, Carl Zeiss Meditec AG, Jena, Germany)
using the technique described by Gonzalez-Cortés et al'"”.
Intravitreal injection of BV (1.25 mg/0.05 mL) was performed
via pars plana in the superotemporal quadrant using a 1-mL
syringe with a 31-gauge needle. All injections were performed
in an operating room under sterile conditions with povidone-
iodine, topical antibiotics and topical anesthesia. Immediately
after the procedure, uncorrected VA was verified to be at least
of count fingers. Prophylactic broad-spectrum antibiotic eye
drops were prescribed 4 times a-day for 4d. All patients that
received intravitreal injections underwent a security evaluation
48h after the procedure to look for adverse events such as ocular
hypertension, iritis, cataract, vitritis, vitreous hemorrhage,
macular exudates/hemorrhages, retinal detachment and
endophthalmitis.

Evaluated parameters in OCT were: the central subfield
thickness (CST), macular area of greatest thickness (MAGT)
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and total macular volume (TMV). Non-CI DME was defined
as retinal thickness >250 um in at least one zone of the
ETDRS grid available in the macular OCT map and CST<250 um,
or CST<320 pm with evidence of focal edema strictly of
parafoveolar origin corroborated with FA. One experienced
retinologist (Gonzalez-Cotres JH), blinded to the intervention
that the patient received, evaluated all the imaging studies
before and after treatment.

Statistical Analysis Statistical analysis was performed with
IBM SPSS statistics for Windows (Version 22.0. Armonk, NY.
IBM, Corp., USA). Quantitative variables were analyzed with
ANOVA. A confidence interval of 95% was established, and
P<0.05 was considered statistically significant.

RESULTS

A total of 32 eyes were included and randomized into the
three treatment arms [group 1, n=10 (31.25%); group 2, n=12
(37.5%); group 3, n=10 (31.25%)]. Demographics and the
basal evaluation showed no statistically significant differences
between groups (Table 1).

Outcomes at 3mo after treatment are summarized in Table 2.
The three groups showed a tendency towards improvement in
BCVA, but only the combination of BV plus SMP produced
a statistically significant improvement after treatment, from
0.19+0.16 to 0.12+0.14 logMAR (P=0.041). Anatomically,
BV as monotherapy produced a statistically significant change
in the MAGT (from 325426.26 to 298.20+44.85 pum, P=0.022)
and TMV (from 7.79£0.57 to 7.50+0.56 mm’, P=0.047).
BV with SMP showed significant reduction of TMV (from
7.90+0.57 mm’ to 7.65+0.73 mm’, P=0.025). Monotherapy
with SMP failed to show significant changes after treatment
in any of the parameters evaluated. No ocular or monocular
adverse events were presented during the study, remarking the
safety of the procedures.

DISCUSSION

This study on non-CI DME, demonstrates that the “loading
phase” of 3 monthly intravitreal injections of BV as
monotherapy or combined with SMP are superior in providing
visual and anatomical improvement when compared to SMP
as monotherapy. Functionally, significant improvement of
BCVA was achieved only in the group of combined BV and
SMP. Nonetheless, the groups treated with monotherapy of
BV and SMP showed a tendency towards improvement. A
possible reason for a lack of significant gain in BCVA might be
that one of our inclusion criteria was a BCVA of 0.30 logMAR
or better. Thus, the niche for significant visual improvement
in our sample was small, and these results should not be
generalized to patients with worse baseline VA. Anatomically,
the group of BV as monotherapy showed significant
improvement in TMV and MAGT. Whereas the group of
combined BV and SMP demonstrated significant reduction of
the TMV only. Interestingly, monotherapy with SMP failed to
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Table 1 Demographic and baseline measurements

Parameters Group 1: BV Group 2: SMP Group 3: BV+SMP P
Patients 6 (30%) 8 (40%) 6 (30%)
Eyes 10 (31.25%) 12 (37.5%) 10 (31.25%)
Gender
Male 2(33.33%) 3 (37.5%) 3 (50%) 0.8
Female 4 (66.66%) 5(62.50%) 3 (50%) 0.8
Age (y) 56.30£7.78 61.58+8.51 59.60+5.50 0.2
Basal evaluation
BCVA (logMAR) 0.28+0.27 0.20+0.17 0.19£0.16 0.53
MAGT (um) 325+426.26 311.58+34.87 323.70+41.53 0.60
TMV (mm®) 7.79+0.57 7.77+0.76 7.90+0.57 0.89
CST (um) 239.0+49.68 230.42+41.43 211.40+38.01 0.35
IOP (mm Hg) 15.70+2.71 14.27+3.66 14.60+1.35 0.52

BV: Bevacizumab; SMP: Subthreshold laser macular photocoagulation; BCVA: Best-corrected visual acuity; MAGT: Macular

area of greater thickness; TMV: Total macular volume; CST: Central subfield thickness; IOP: Intraocular pressure.

Table 2 Treatment response by group before and 3mo after treatment mean+SD
Parameters BV (n=10) SMP (n=12) BV+SMP (n=10) P
BCVA (logMAR)
Pre 0.28+0.27 0.20+0.17 0.19+0.16 0.53
Post 0.224+0.20 0.16£0.14 0.12+0.14 0.36
Difference 0.06+0.12 0.04+0.12 0.07+0.10 0.72
P 0.138 0.295 0.041°

MAGT (um)
Pre 325+26.26 311.58+34.87 323.70+41.53 0.60
Post 298.20+44.85 302.08+42.40 315.30+55.56 0.70
Difference 26.80+30.74 9.50+20.57 8.40+22.37 0.18
P 0.022° 0.138 0.265

TMV (mm®)
Pre 7.79+0.57 7.77+0.76 7.90+0.57 0.89
Post 7.50+0.56 7.70+0.81 7.65+0.73 0.79
Diference 0.30+0.41 0.07+0.47 0.24+0.29 0.38
P 0.047° 0.617 0.025

CST (um)
Pre 239.0+49.68 230.42+41.43 211.40+38.01 0.35
Post 210.90+19.76 223.33+44.35 207.30+48.39 0.61
Difference 28.10+42.32 7.094+27.96 4.10+£16.92 0.17
P 0.065 0.399 0.463

IOP (mm Hg)
Pre 15.70+2.71 14.27+3.66 14.60+1.35 0.52
Post 15.00+2.82 13.36+2.97 14.70+1.36 0.31
Difference 0.70 0.91 0.10
P 0.51 0.21 0.89

BV: Bevacizumab; SMP: Subthreshold laser macular photocoagulation; BCVA: Best-corrected visual acuity; MAGT: Macular
area of greater thickness; TMV: Total macular volume; CST: Central subfield thickness; IOP: Intraocular pressure. “Statistically

significant values.
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achieve significant improvement of the parameters evaluated.
The greater improvement in the groups treated with BV in our
study might because it is after the “loading phase” of an anti-

VEGF when results are more remarkable!®

and our follow-up
consisted of 3mo.

Our results show that BV alone or combined with SMP is/are
better than SMP as monotherapy. Similarly, the intravitreal
injection of any anti-VEGF as monotherapy or combined with
laser treatment has shown long-term superior outcomes when
compared to monotherapy with laser in randomized clinical
trials”"'"*. The DRCR.net Protocol I, analyzed the effect of
intravitreal ranibizumab (0.5 mg) combined with prompt or
deferred (24wk) focal/grid laser treatment for CI DME!""*,
The S-year report''”, found no significant changes in BCVA
and CST by OCT between the 2 laser groups. These results
suggest that prompt laser treatment is not better than deferring
laser in eyes with CI DME. Nevertheless, the number of
intravitreal injections was higher in the group of deferred
laser than in the group of prompt laser (17 and 13 injections,
respectively). It is worth noting that the previous mentioned
studies didn’t make a distinction between CI or non-CI DME.
Fewer studies exclusively on non-CI DME are available and
our work is one of them. The report of the DRCR.net"*”
subsequent analysis by Scott et al'” are two recent studies that
evaluate the therapeutic effect of modified ETDRS (focal/grid)
and mild macular grid laser photocoagulation in patients with
non-CI DME. The results suggest stability in VA with a median
decrease in VA letter score of 1 letter. Most of the eyes (50%)
having a +4 letter improvement and a median retinal thickness

and its

reduction measured with OCT of 4 to 12 pm after a 12-month

7 This demonstrates the relative stability in VA

follow-up'
and retinal thickness with laser photocoagulation monotherapy
as has been known since the first ETDRS report'”,

Despite that the current guidelines recommend laser
photocoagulation as the treatment of choice for non-CI
DME!"*"**1the clinical judgement has always a role of
paramount importance in the treatment of patients with DME
and the clinical question of whether to start intravitreal anti-
VEGF for selected non-CI DME cases can be raised. Our
results provide useful information about the superiority of
combined therapy with BV and SMP or BV alone. In addition,
we highlight the safety profile of the procedures at a short-term
follow-up, since all the parameters evaluated improved with
a tendency towards significance in each group, including the
group treated with SMP as monotherapy.

Our study has several limitations requiring careful interpretation.
Simple randomization and a small eye sample influence on
the results and limit the power of our study. In addition, we
report the results and the effect that the “loading phase” of
this treatment modalities have on non-CI DME after a short
follow-up. The metabolic control status of the patients was
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not included in our analysis, nevertheless, all patients were
managed by an internist or endocrinologist. Long-term results
need to be evaluated and reported in oncoming projects.

We recommend the use of BV for patients with non-CI DME
in which macular anatomy is most affected, since this group
showed the most significant anatomical recovery. The addition
of SMP to BV might be reserved for patients with worse
baseline BCVA, because the group with combined therapy
was the only one that had a significant improvement in BCVA.
Despite its limitations, our work provides valuable information
in the short-term management of non-CI DME. Further work
with longer follow-up, greater samples and higher resolution
imaging is needed to stablish the best therapeutic modality
for these cases. In conclusion, our study suggests that BV as
monotherapy or its combination with SMP, are superior for
VA and anatomic recovery in eyes with non-CI DME, when
compared to SMP alone.
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