
Page 1/10

Effect of Extended-Release Steroid Implants on the
Contralateral Eye
Efrat Fleissig 

Tel Aviv Sourasky University of Louisville School of Medicine
Douglas Kenneth Sigford  (  douglas.sigford@louisville.edu )

Tel-Aviv University https://orcid.org/0000-0001-7152-0773

Original research

Keywords: CST – Central Sub�eld Thickness, Macular Volume, Intravitreal extended release steroid
injection, Contralateral eye, Dexamethasone intravitreal implant (Ozurdex), Fluocinolone acetonide
intravitreal implant (ILUVIEN®)

Posted Date: March 19th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-327808/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Version of Record: A version of this preprint was published at BMC Ophthalmology on March 22nd, 2022.
See the published version at https://doi.org/10.1186/s12886-022-02357-3.

https://doi.org/10.21203/rs.3.rs-327808/v1
mailto:douglas.sigford@louisville.edu
https://orcid.org/0000-0001-7152-0773
https://doi.org/10.21203/rs.3.rs-327808/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12886-022-02357-3


Page 2/10

Abstract

Purpose
To investigate the contralateral effect of extended release steroid implants on cystoid macular edema
(CME).

Methods
Retrospective study of patients with bilateral CME receiving intravitreal injections of long-acting
intravitreal corticosteroid implants. Changes in CME and central sub�eld thickness (CST) in the
contralateral eye on optical coherence tomography (OCT) were compared to an untreated control group.

Results
Thirteen study patients and 14 controls were included in the study. In the treatment group CST remained
stable in all of the patients. Of the controls, CST worsened in 21.4% and remained stable in 78.6%. The
mean CST (6.3 ± 30.3 vs. 27.5 ± 66.1 µm, p = 0.2) and the mean macular volume (0.08 ± 0.34 vs. -0.05 ± 
0.21 mm3, P = 0.8) were not statistically different between the treatment group and control group.

Conclusion
In this study there was no statistically signi�cant effect on CME of contralateral intravitreal corticosteroid
implants.

Introduction
Cystoid Macular Edema (CME) is an abnormal increase in �uid volume within the macula due to a
disruption of the normal blood-retinal barrier. This process can result in symptomatic changes in vision.
Common causes of CME include diabetic retinopathy, retinal vein occlusion, post-operative states, and
uveitis. 1,2 Treatment options for CME vary and include anti-vascular endothelial growth factor (VEGF)
injections, corticosteroid injections, extended release corticosteroids, topical steroid and nonsteroidal anti-
in�ammatory drops and carbonic anhydrase inhibitors.3,4 In uveitis, CME treatment may also include the
use of immunomodulators. 3 Among the treatment options for CME are two sustained release
corticosteroid intravitreal implants. Dexamethasone intravitreal implant (Ozurdex®; Allergan, Inc., Irvine,
CA) is approved by the Unites States Food and Drug Administration (FDA) in the treatment of patients
with diabetic macular edema (DME), macular edema following retinal vein occlusion (RVO), and non-
infectious posterior uveitis. 5− 7 Fluocinolone acetonide intravitreal implant (ILUVIEN®; Alimera Sciences
Inc., Alpharetta, GA) is a non-bioerodible insert that is FDA approved in the treatment of DME in patients
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who have been previously treated with a course of corticosteroids with no signi�cant rise in intraocular
pressure.8 Case reports indicate that the injection of dexamethasone intravitreal implant in one eye may
result in CME reduction and improved in�ammatory response in the contralateral eye, a phenomenon also
seen with the intraocular injection of other medications. 9− 13 In the clinical setting, bilateral injections
may mask such an effect on the contralateral eye making this phenomenon di�cult to study. In this
retrospective study, our aim was to study the effect of extended release steroids on CME in the
contralateral eye. To the best of our knowledge, this is the �rst study to assess this effect outside of case
studies.

Methods
This retrospective observational study was conducted at the University of Louisville after approval by the
University of Louisville Institutional Review Board. The study adhered to the tenets of the Declaration of
Helsinki and complied with Health Insurance Portability and Accountability Act guidelines.

Informed consent to participate in the study was waived.
The medical charts of all consecutive patients who underwent intravitreal injection with dexamethasone
intravitreal implant (Ozurdex®) and �uocinolone acetonide intravitreal implant (Iluvien®) from January 1,
2015 to May 4, 2019 were retrospectively reviewed.

Subjects were included if they had bilateral macular edema secondary to diabetes, retinal vein occlusion,
or uveitis, but were only undergoing treatment in one eye at the time of the measurements. The study eye,
which was the contralateral untreated eye, was observed while the treatment eye continued to receive
intravitreal injections with either corticosteroid implant. A control group of patients with macular edema,
but without any recent treatments in either eye, was included for comparison. All subjects underwent
bilateral spectral domain optical coherence tomography (OCT) examinations using the Zeiss OCT-
AngioPlex (Cirrus HD-OCT 5000, Zeiss Meditec. Inc.) or the Heidelberg Spectralis SD-OCT (Heidelberg
Engineering, Heidelberg, Germany) at baseline (day of injection) and at routine follow-up intervals. In
order to create a washout period, exclusion criteria were intravitreal injection of the study eye with anti-
VEGF agents within 2 months of the observation period, intravitreal injection of the study eye with
�uocinolone intravitreal implant at any point, and intravitreal injection of the study eye with any other
corticosteroid within 3 months of the observation period. Additional exclusion criteria included PRP in the
study eye within 1 month, follow up on different OCT machines, and inadequate OCT images. Controls
were excluded if they had any intravitreal injections in either eye within 3 months of the observation
period.

The main outcome measures were the change in central sub�eld thickness (CST) and the change in the
total macular volume of the central 6 mm ETDRS circle in the study (uninjected) eye of injected patients
vs. controls. Improvement was regarded as decrease in the CST by 10% or more, and worsening was
regarded as and increase in the CST by 10% or more of the central CST. A post-hoc analysis was also
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performed with a broader washout period where eyes with any intravitreal injections in the study eye of
the treatment group within 6 months of the observation period were excluded.

Statistical analysis was carried out in R (The R Project for Statistical Computing, Vienna, Austria).
Unpaired Student’s t-test was used to compare baseline characteristics. Paired Student’s t-test was used
to compare the initial vs. �nal vision, CST, and macular volume within each group. Two-way ANCOVA was
used to compare changes in OCT characteristics between groups with baseline measurements as
covariates.

Results
Prior to the observation period, 10 of 13 eyes in the treatment group had received intravitreal injections in
the study eye with a mean interval since last injection of 10.5 ± 16.5 months. The most recent intravitreal
injection was bevacizumab in 7 patients, a�ibercept in 2 patients, and dexamethasone intravitreal
implant in 1 patient. Similarly, 7 of 14 eyes in the control group had received intravitreal injections in the
study eye with a mean interval since last injection of 17.3 ± 10.4 months. The most recent intravitreal
injection was bevacizumab in 4 patients, a�ibercept in 2 patients, and triamcinolone acetonide in 1
patient.

There was no difference in the baseline LogMAR visual acuity (0.32 ± 0.35 vs 0.43 ± 0.26, p = 0.37) or the
baseline central sub�eld thickness (341.4 ± 76.6 vs 296.5 ± 65.0 µm, p = 0.12) between groups. The
baseline macular volume within the 6 mm central ETDRS circle was signi�cantly higher in the treatment
group (9.20 ± 0.99 vs 7.13 ± 0.94 mm3, p < 0.001). In the treatment group, 11 patients were treated with
dexamethasone intravitreal implant and 2 patients were treated with �uocinolone acetonide intravitreal
implant. The mean follow-up interval between OCT measurements of the study eye in this group was 5.5 
± 1.3 weeks. The mean time between OCT measurements in the control group was 7.7 ± 3.3 weeks.

The CST of the study eye in the treatment group changed from 341.4 ± 76.6 µm to 347.7 ± 91.5 µm (p = 
0.47). CST remained stable as previously de�ned in all of the patient in the treatment group. In the control
group CST changed from 296.5 ± 65.0 µm to 324.1 ± 94.7 µm (p = 0.14). CST worsened in 21.4% (3 of 14
patients) and remained stable in 78.6% (11 of 14 patients). In the treatment group, macular volume of the
study eye changed from 9.20 ± 0.99 mm3 to 9.28 ± 1.20 mm3 (p = 0.42). In the control group, macular
volume changed from 7.13 ± 0.94 mm3 to 7.07 ± 0.96 mm3 (p = 0.38). There was no statistically
signi�cant difference in either the change in CST (p = 0.24) or macular volume (p = 0.82) between the
treatment and control groups. The mean logMAR visual acuity did not change in the study group (0.32 ± 
0.35 vs. 0.36 ± 0.39, p = 0.13) or in the control group (0.43 ± 0.26 vs. 0.42 ± 0.24, p = 0.58).

In the post-hoc analysis restricting the treatment group to patients who had not received intravitreal
injections in the study eye within 6 months of the observation period, there were 6 qualifying eyes in the
study group. CST decreased from 322.3 ± 73.1 µm to 314.2 ± 73.8 µm, which was not statistically
signi�cant (p = 0.11). The macular volume similarly decreased from 8.67 ± 0.92 mm3 to 8.47 ± 0.91 mm3,
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which was also not statistically signi�cant (p = 0.08). Examples of patients with changes in their OCT
parameters are shown in Figs. 1 and 2. Just as with the full cohort of patients, there was no statistically
signi�cant difference in either the change in CST (p = 0.2) or macular volume (p = 0.4) between the
treatment and control groups in this subcategory.

Discussion
In this small retrospective study, we did not �nd a consistent or statistically signi�cant reduction in CME
of fellow eyes of patients with bilateral CME receiving only unilateral extended release corticosteroid
intravitreal implants. Most patients enrolled in the study received the dexamethasone intravitreal implant;
however, two patients received the �uocinolone acetonide intravitreal implant.

There are case reports suggesting that the injection of dexamethasone intravitreal implant in one eye
may result in effects in the other contralateral eye, a phenomenon seen with the intraocular injection of
other medications. 9–13 Additionally, the pharmacokinetics of the dexamethasone implant support a
possible bilateral effect as the drug can be detected at a low concentration in plasma for up to 90 days.14

Indeed, we found that some study eyes showed a reduction in CST and macular volume after the
contralateral eye received an intravitreal corticosteroid implant; however, this improvement was minimal
and did not reach an arbitrary cutoff of 10% reduction in CST.

Patients with macular edema may show �uctuations in their level of CME, both improvement and
worsening, spontaneously over time. Looking at the sham treatment group of several studies, both CST
and visual acuity in DME and RVO may improve in up to 18% of patients.8,15,16 For this reason, we
included a control group in the present study. We did not �nd a statistically signi�cant difference in the
changes to either CST or macular volume between the treatment and control groups. The control group
has a lower baseline macular volume than the treatment group. However, this is unlikely to have affected
our results as it creates a ceiling effect for the controls which would actually increase the chance of
�nding a statistically signi�cant result, not reduce that chance.

To the best of our knowledge, there are no large studies that compare the effect of corticosteroid implants
in fellow eyes. Currie et. al. compared the injected and fellow eyes of patients receiving the �uocinolone
acetonide intravitreal implant unilaterally for DME.17 However, the fellow eyes were eligible to receive
other intravitreal therapeutics, in contrast to this study. Nonetheless, there was only a minimal reduction
of 3 µm in the central foveal thickness at 3 months and a 13 µm reduction at 1 year in the fellow eyes.
These results fall within a similar range to our results, which showed a 6.3 µm increase in CST in the full
cohort and an 8.1 µm reduction in CST in the cohort with the extended washout period. The
pharmacokinetics of the �uocinolone acetonide intravitreal implant also would predict little to no effect
on the contralateral eye as systemic detection is below the lower limit of quantitation in plasma (200
pg/mL)18
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It is possible that we did not see an effect of these corticosteroids in the fellow eye due to an inadequate
washout period. The period chosen for this study was selected as a balance between the duration of
action of each medication and the desire for a larger cohort of patients. It is possible that an increase in
CME from ongoing washout masked the positive effect of some contralateral injections. We explored this
through a post-hoc analysis with an extended washout period. While both CST and macular volume fared
slightly better in this cohort, the mean reduction in CST (8.1 µm) and macular volume (0.18 mm3) were
both quite modest and not statistically signi�cantly different from the control group.

It is also possible we did not see an effect for other reasons. First, our patients had a relatively small
amounts of CME at the beginning of the observation period with a mean starting CST in the study eye of
341 µm. However, some patients had CME away from the foveal center, and therefore macular volume
was also included in the analysis. Limiting the study to patients with a larger CST would have further
limited the number of patients as most patients with large amounts of CME undergo treatment. In the
present study, even the patients with larger CST values did not show any substantial reduction in their
CST values. It remains a possibility that some patients’ conditions may not have been responsive to
corticosteroids, however this is less likely. One should also note that systemic absorption of intravitreal
medications may vary from patient to patient or cohort to cohort. This may be altered by various effects
such as disruption of the blood-retinal barrier, which is seen in diabetes, uveitis, and RVO1–3,19−21 and
was hypothesized to be a factor in the bilateral effect of unilateral intravitreal dexamethasone implant in
at least 1 case report.11 It is di�cult to control for the degree of blood-retinal barrier disruption and it
remains possible that patients with substantial compromise may show differing effects of
corticosteroids in a fellow eye. Lastly, this cohort included a small study group.

The limitations of our study have been touched upon and include a small study group, retrospective
design, and a modest initial degree of CME. However, this is a very unique and limited subgroup of
patients who have bilateral edema with treatment in only one eye. Despite these limitations, this study
remains valuable, having a larger collection of such patients than has been previously published and
including a control group.

In conclusion, we found that extended release intravitreal corticosteroids did not have a statistically
signi�cant effect on the CME of contralateral eyes. While a fellow eye response may occur in some
patients, as is evidenced by prior case reports, the effect should not be expected routinely and there are
several factors that may be more important in the evolution of CME. Larger scale prospective studies are
needed to better characterize this phenomenon.
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Figure 1

A 75-year-old diabetic patient received dexamethasone intravitreal implant in his right eye. Worsening of
his extrafoveal edema of the left eye following this contralateral injection is shown by comparing the
baseline optical coherence tomography (OCT) (A and B) to the follow-up OCT, 5 weeks post-injection (C
and D). This change did not reach the pre-speci�ed 10% cutoff for worsening in central sub�eld
thickness.
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Figure 2

A 59-year-old diabetic patient received dexamethasone intravitreal implant in his left eye. Slight
improvement of his extrafoveal edema of the right eye following this contralateral injection is shown by
comparing the baseline optical coherence tomography (OCT) (A and B) to the follow-up OCT, 5 weeks
post-injection (C and D). This change did not reach the pre-speci�ed 10% cutoff for improvement in
central sub�eld thickness.


