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Effect of Eplerenone Treatment in Patients with Central Serous
Retinopathy: A Double-Blind Randomized Clinical Trial
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Purpose: To evaluate the efficacy of eplerenone in central serous chorioretinopathy (CSCR) patients in a clinical trial design.

Methods: In this double-blind clinical trial, naive acute CSCR patients were divided into two groups: treatment with eplerenone 25 mg daily in
the 1% week followed by 50 mg for the next 3 weeks and placebo group. Best-corrected visual acuity (BCVA), central macular thickness (CMT),
macular volume (MV), and choroidal thickness (CT) were measured before and after 1 month of the intervention using the optical coherence
tomography technique.

Results: Thirty-one CSCR (male: 23, female: 8) and 25 CSCR patients (male: 18, female: 7) with the mean age of 35.65 + 5.94 and
37.08 £ 6.41 years were recruited and divided randomly into treatment and placebo groups, respectively. BCVA improved significantly in the
treatment group (from 0.28 £ 0.26 to 0.11 £ 0.14, P = 0.002) compared with the placebo group (from 0.31 + 0.26 to 0.21 £ 0.14, P = 0.052).
Although CT, CMT, and MV improved significantly in each group, there were no significant differences between the groups.

Conclusion: In this study, we found favorable short-term clinical effects of eplerenone in acute CSCR patients, showing the pivotal role of
mineralocorticoid receptors in the retina.
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etiology has been identified.'* Frequently, CSCR affects both
eyes and usually resolves spontaneously after 3 months of

INTRODUCTION

Central serous chorioretinopathy (CSCR) is the fourth
common retinal disease characterized by detachment of the
retinal neurosensory layer due to increased permeability of
the choroidal vasculature tissue, resulting in accumulation of
serous subretinal fluid between the neurosensory retina and
retinal pigmented epithelium.! CSCR mostly affects young
individuals in their working age with considerable male
preponderance (it occurs 5 times more in men than females).
Its presentation depends on the location and amount of serous
subretinal fluid.> Although some environmental and genetic
factors have been proposed in CSCR development, no exact
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the attack.*

Since the first description of CSCR in 1866,° there has
been controversy regarding its pathophysiology and
effective treatment. Many therapeutic strategies have been
suggested, but definitive treatment is still a subject of
ongoing research. Recent studies have emphasized the role
of mineralocorticoids in the disease pathogenesis. However,
clinical randomized trials have reported controversial results
on mineralocorticoids (including eplerenone) administration

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Akhlaghi M, Dehghani A, Kianersi F, Khalili MR,
Tohidi M, Jahanbani-Ardakani H. Effect of eplerenone treatment in patients
with central serous retinopathy: A double-blind randomized clinical trial.
J Curr Ophthalmol 2024;36:61-5.

© 2024 Journal of Current Ophthalmology | Published by Wolters Kluwer - Medknow 61



Akhlaghi, et al.: Eplerenone treatment and CSCR

in the treatment of CSCR patients.®* These controversial
reports may be due to different types of methodology such as
different doses of drug and duration of follow-up. In the current
study, we aimed to assess clinical and anatomical outcomes
of eplerenone administration in an acute episode of CSCR.

MEeTHODS

This present study was conducted as a double-blind randomized
placebo-controlled clinical trial at Feiz Hospital, affiliated
with the Isfahan University of Medical Sciences, Isfahan,
Iran, from September 2019 to October 2020. The protocol of
the study was in agreement with the tenets of Declaration of
Helsinki and was approved by Ethics Committee of Isfahan
University of Medical Sciences, Isfahan (ID: IRRMULMED.
REC.1397.242) and Iranian registry of clinical trials (Trial
registration number: IRCT20180825040860N1; URL of trial
registry record: https://en.irct.ir/trial/33527). All the patients
signed the written consent form before any intervention.

All of the patients with acute episode of CSCR diagnosed
by experienced ophthalmologists (retina fellowships) based
on clinical and imaging findings were considered eligible
for participation. Patients aged 18—60 years with the episode
of acute CSCR during the recent 3 months were eligible
for inclusion. Our exclusion criteria were (1) patients with
any systematic diseases including diabetes mellitus, liver
and kidney disorders, etc., (2) patients under treatment with
corticosteroids, (3) previous history of retinal diseases, uveitis,
glaucoma, choroidal neovascularization, polypoidal choroidal
vasculopathy, and hyperkalemia, (4) history of ocular trauma
or surgery, and (5) history of any previous treatment for CSCR
such as photodynamic therapy or antivascular endothelial
growth factor therapy.

Patients were randomly allocated into two groups: Group 1
received oral eplerenone (Inspra; Pfizer, Paris, France) and
Group 2 received placebo treatment. Patient randomization was
done by 1:1 eplerenone: placebo ratio using computer-generated
numbers, and an independent ophthalmology attending
coordinated the randomization. The group allocation was
masked for patients and researchers of the present study.

In the treatment group, eplerenone 25 mg was administered
daily during the 1* week followed by a 50 mg daily dose
for the next 3 weeks. The placebo group was administered a
placebo drug with the same content and color to eplerenone
and was followed as same as the other group. All the
participants were examined comprehensively before the
beginning of the intervention using a Snellen chart, slit-lamp
ophthalmoscopy, fundoscopy, fluorescein angiography, and
optical coherence tomography (OCT) (Heidelberg Spectralis,
Heidelberg, Germany). We recorded best-corrected visual
acuity (BCVA) (converted to logMAR), central macular
thickness (CMT), macular volume (MV), and choroidal
thickness (CT) before and following 1 month of eplerenone
administration. The MV, CMT, and CT parameters were
measured using OCT machine (Heidelberg Engineering,
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Heidelberg, Germany), as described previously.®!'® In brief]
the MV was measured as the sum of the volumes of nine
sections described in the Early Treatment Diabetic Retinopathy
Study. The nine sections volume was calculated based on the
following formula:

A1, 12(B1+B2+B3+B4)

[
4000 48875
17 (C6+C7+C8+C9)
+ 39000 ]

Furthermore, the CMT was measured using a macular map,
and CT was measured manually using an enhanced-depth
imaging technique. The primary study endpoint was mean
changes of CMT after 4 weeks of eplerenone therapy or
placebo. Secondary outcomes were mean changes of MV,
CT, and BCVA.

Statistical analysis

Data analysis was carried out using SPSS version 22 (IBM,
Chicago, USA). The normality of data was assessed by
Kolmogrov—Smirnov test. Repeated measures test was used
to compare anatomical and clinical outcomes of the study
at baseline and after the intervention between the groups.
In addition, we used a paired sample #-test or Wilcoxon test
for comparing the baseline and postintervention data within
each group. All of the P values were reported two-tailed, and
a P <0.05 was considered as the threshold of significance.

ResuLts

In this prospective interventional double-blind clinical
trial, 56 patients with acute episodes of CSCR were
enrolled [Flowchart 1]. Patients were divided into two groups:
31 patients (including 23 males and 8 females) in the treatment
group and 25 (including 18 males and 7 females) in the placebo
group with a mean age of 35.65+ 5.94 and 37.08 = 6.41 years,
respectively. At baseline, there was no statistically significant
differences between the groups regarding CT, CMT, MV,
and BCVA (P =0.291, P =0.089, P = 0.572, and P = 0.556,
respectively). After | month, a significantly better mean visual
acuity (VA) was recorded in the treatment group (P =0.011).
However, our results did not show favorable outcomes
regarding the central macula thickness, CT as well as MV in
the treatment group compared to the placebo group (P=0.819,
P =0.477, and P = 0.450, respectively) [Table 1]. Further
analysis showed 11 CSCR patients in the treatment group with
a final VA of 20/20, while there were only 4 patients with a
final VA 20/20 in the placebo group. None of the patients who
received eplerenone experienced any adverse effects such as
hyperkalemia, dizziness, or other previously reported effects.
Furthermore, no CSCR patients experienced new lesions
during 3 months of the intervention.

Discussion

In the current research, we assessed eplerenone effects on
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Flowchart 1: Diagram of participant’s selection and allocated groups

anatomical and clinical outcomes in patients with acute CSCR.
VA improvement was found in the treatment group compared
with the placebo group. We observed a significant decrease in
CMT, CT, and MV after | month in both groups. However, in
anatomical items, including CMT, CT, and MV, no significant
difference was found between the groups.

Our results showed improvement of VA in both treatment
and placebo groups after 1 month of receiving eplerenone
in comparison to baseline VA (P = 0.002 and P = 0.052,
respectively). Many previous studies, in line with our results,
have also shown improvement in VA after eplerenone
administration, 731012141617 Borrelli et al. reported the
effects of eplerenone in 50 CSCR patients. The patients’
BCVA improved from 0.20 + 0.14 at baseline to 0.12 = 0.13
at 3 months and 0.10 £ 0.12 at 12 months after eplerenone
treatment (P < 0.0001 for both comparisons). In addition, in
the present study, 11 CSCR patients in the treatment group
showed 20/20 VA, while only 4 patients in the placebo
group had 20/20/VA at the end of the study. In the same line
with our study, Venkatesh et al. reported 3-month outcomes
of eplerenone treatment in 58 CSCR patients. They found
significant improvement in VA in both groups. However, VA
changes were not significantly different between the groups.?!
In contrast, there are some studies reporting nonsignificant
improvement in VA after eplerenone treatment.®!**>? In a
recently published randomized double-blind multicenter study
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25 patients were
included in the
analysis

on 114 CSCR patients, the researchers did not detect significant
improvement of VA in the treatment group compared with the
placebo group (P = 0.24).° In another study, Petkovsek et al.
investigated the efficacy of eplerenone on 100 eyes of 83
CSCR patients 1, 2, and 3 years after initiation of eplerenone.
Atnone of these time points, authors found significantly better
VA compared with baseline measurements.? In a recent study
on 13 CSCR patients, no significant improvement in VA was
detected after 1 month of eplerenone therapy.” Although our
results did not reveal a significant difference in anatomical
items between the groups after 3 months of intervention,
such considerably better BCVA in the treatment group may be
attributed to eplerenone effects on choroidal morphology and
vasculature. A recently published study by Toto et al., shown
a significantly reduced choroidal vascularity index was shown
after eplerenone treatment, and this may indicate the substantial
role of mineralocorticoid antagonists in recovery of choroidal
morphology.?* As the current research was conducted on
CSCR patients in acute phase of the disease and spontaneous
regression of the disease was expected in this period, we
hypnotized that finding significant effects of eplerenone on
anatomical items may need more time.

In this study, we found significantly lower CMT after | month
of eplerenone as well as placebo treatment (P < 0.001).
Similarly, Moein et al. reported similar findings on CMT in
their study on 13 CSCR patients.” In the same line with our
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Table 1: Clinical and anatomical data of patients, before and after eplerenone treatment

P (within

MV (after)

MV (before)

P (within

CMT (after)

CMT (before)

P (within

CT (before) CT (after)

P (within

VA

(after)

VA
(before)

groups)

groups)

groups)

<0.001

groups)
0.002

<0.001
0.005

115.84+118.14

254.90+133
234.44+134.66

<0.001
<0.001

391.52+110.30
384.88+103.33

528.55+106.77
482.84+86.16

514.87+124.20 407.06+118.74

481.44+106.32

0.11+0.14
0.21+0.14

0.28+0.26
0.31£0.26

Patient

139.64+123.77

0.004

385.52+102.94

0.052

Control

0.450

0.572

0.819

0.089

0.477

0.291
VA: Visual acuity, CT: Choroidal thickness, CMT: Central macular thickness, MV: Macular volume

0.011

0.556

P (between groups)
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results, Schwartz et al. recorded a significant decrease in CMT
after 3 months of eplerenone administration, while there was
no significant difference with the placebo group at any time
points of the follow-up.'® In line with our findings, Bosuquet
and associates documented a significant decrease in CMT in
patients receiving eplerenone after 3 months compared to the
baseline data.!" In agreement with these findings, there are
several studies reporting a significant decrease in CMT after
eplerenone treatment.!”#10:1317.25 Iny a recently published study
from Pakistan, in agreement with our results, authors showed
a significant decrease in CMT after 1 month of eplerenone
administration in CSCR patients.?

Interestingly, Cakir et al. showed the association between
CMT decrement and BCVA improvement in CSCR patients
who received eplerenone.” On the contrary, Ghadiali et al.
did not find a significant change in CMT after 12 months of
eplerenone administration.'®

Our results showed a significant decrease in MV in both
groups; however, there was no significant difference between
the groups at 1-month follow-up. Similar to our finding, Chin
et al. found a decrease in MV after eplerenone administration in
patients with refractory CSCR.? As there are few studies on the
effect of eplerenone on MV, further studies are recommended
to be conducted in this regard.

In the current research, we found a significantly lower CT
after the intervention in both groups; however, the difference
between the groups did not reach a significant level. In line
with our results, Zucchiatti et al. evaluated the effects of
eplerenone treatment versus observation in 15 and 12 eyes,
respectively, and found a significantly decreased CT in the
treatment group. However, they did not find any significant
difference regarding CT changes in the control group after
3 months. They suggested that these changes in CT could be
due to the eplerenone effect on the mineralocorticoids receptors
of choroidal vessels.® However, in the current study with a
larger sample size, changes in CT between the groups were
not significant. Furthermore, Venkatesh et al. reported similar
results to our findings. They detected considerable changes in
CT after 3 months in both treatment and placebo groups.?! This
significant decrease in CT in both groups might be attributed
to the spontaneous resolution of CSCR in the acute phase
occurring in most patients. Similarly, Schwartz ef al. reported a
nonsignificant change in CT in the eplerenone treatment group
compared with the placebo group. However, in contrast to our
findings, they did not detect any considerable CT changes
within the groups after eplerenone administration. '

Based on the findings of our study, prescribing eplerenone
in the acute phase of CSCR disease could improve BCVA of
patients. Although anatomical changes were also promising,
these changes were not superior to the measurements obtained
from the placebo group. Pitfall of the present study was short
time follow-up of participants and lack of structural OCT
imaging leading to the probable loss of subtle anatomical
changes.
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As there are few studies investigating the effects of
mineralocorticoids antagonist receptor agents in the acute
phase of CSCR, there is a demand for further studies to assess
the efficacy of eplerenone in functional as well as anatomical
parameters in patients with CSCR.

In conclusion, our results showed the significant effect of
eplerenone on BCVA in CSCR patients. Although significant
changes in anatomical parameters including CT, CMT, and MV
were obtained, these outcomes were not superior to placebo.
As the patients could tolerate eplerenone well, and there were
scarce adverse effects, we suggest eplerenone alongside other
therapeutic plans in CSCR. Future studies evaluating more
items including retinal pigmented epithelium, external limiting
membrane, and subretinal fluid changes are recommended to be
conducted to show the efficacy of eplerenone in acute CSCR.
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