
© 2015 Chin et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php

Clinical Ophthalmology 2015:9 1449–1456

Clinical Ophthalmology Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1449

O r i g i n a l  R e s e a r c h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/OPTH.S86778

Oral mineralocorticoid antagonists for recalcitrant 
central serous chorioretinopathy

Eric K Chin
David RP Almeida
C Nathaniel Roybal
Philip I Niles
Karen M Gehrs
Elliott H Sohn
H Culver Boldt
Stephen R Russell
James C Folk
Department of Ophthalmology and 
Visual Sciences, University of Iowa, 
Iowa City, IA, USA

Purpose: To evaluate the effect and tolerance of oral mineralocorticoid antagonists, eplerenone 

and/or spironolactone, in recalcitrant central serous chorioretinopathy.

Methods: Retrospective consecutive observational case series. Primary outcome measures 

included central macular thickness (CMT, μm), macular volume (MV, mm3), Snellen visual 

acuity, and prior treatment failures. Secondary outcomes included duration of treatment, treat-

ment dosage, and systemic side effects.

Results: A total of 120 patients with central serous chorioretinopathy were reviewed, of 

which 29 patients were treated with one or more mineralocorticoid antagonists. The average 

age of patients was 58.4 years. Sixteen patients (69.6%) were recalcitrant to other interven-

tions prior to treatment with oral mineralocorticoid antagonists, with an average washout 

period of 15.3 months. The average duration of mineralocorticoid antagonist treatment was 

3.9±2.3  months. Twelve patients (52.2%) showed decreased CMT and MV, six patients 

(26.1%) had increase in both, and five patients (21.7%) had negligible changes. The mean 

decrease in CMT of all patients was 42.4 μm (range, -136 to 255 μm): 100.7 µm among 

treatment-naïve patients, and 16.9 µm among recalcitrant patients. The mean decrease in MV 

of all patients was 0.20 mm3 (range, -2.33 to 2.90 mm3): 0.6 mm3 among treatment-naïve 

patients, and 0.0 mm3
 
among recalcitrant patients. Median visual acuity at the start of therapy 

was 20/30 (range, 20/20–20/250), and at final follow-up it was 20/40 (range, 20/20–20/125). 

Nine patients (39.1%) experienced systemic side effects, of which three patients (13.0%) 

were unable to continue therapy.

Conclusion: Mineralocorticoid antagonist treatment had a positive treatment effect in half of 

our patients. The decrease in CMT and MV was much less in the recalcitrant group compared 

to the treatment-naïve group. An improvement in vision was seen only in the treatment-naïve 

group. Systemic side effects, even at low doses, may limit its usage in some patients.

Keywords: central serous chorioretinopathy, mineralocorticoid antagonist, eplerenone, 

spironolactone, corticosteroids, central macular thickness, macular volume

Introduction
Central serous chorioretinopathy (CSCR) typically causes transitory central vision loss 

in young adult men, with an incidence of approximately one per 10,000.1,2 It usually 

causes serous neurosensory detachment of the macula associated with leakage at the 

level of the retinal pigment epithelium. Analyses of enhanced depth imaging optical 

coherence tomography (EDI-OCT) images in patients with CSCR have demonstrated 

diffuse choroidal thickening, which suggests that the pathogenesis of the disease may 

involve choroidal vascular stress on the retinal pigment epithelium.3–5 Indocyanine 

green angiography demonstrates choroidal vascular hyperpermeability in affected 

and contralateral eyes.6,7
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CSCR has been associated with exogenous use of 

corticosteroids (eg, oral, intravenous, inhaled, intranasal, 

intramuscular, and topical routes) as well as increased 

endogenous levels (eg, hypercortisolism, type A personal-

ity, pregnancy, and stressful life events).8–12 Corticosteroids 

include cortisol and aldosterone, as well as their agonists  

(ie, glucocorticoid and mineralocorticoids, respectively), 

which are synthesized from cholesterol in the adrenal cortex. 

Glucocorticoids bind to both the glucocorticoid receptor and 

the mineralocorticoid receptor. The mineralocorticoid recep-

tor has similar high affinity for aldosterone and glucocorti-

coids that largely prevail in the plasma.13–15 Prior experiments 

in rodents by Zhao et al14 suggested that intravitreal injection 

of high dose glucocorticoids induces choroidal vessel dilation 

and leakage. Interestingly, the same effect was elicited using 

aldosterone, a specific mineralocorticoid receptor activator. 

Mineralocorticoid receptor antagonists reversed this effect, 

and thus it has been hypothesized that CSCR may result 

from excessive occupancy of mineralocorticoid receptors 

by glucocorticoids.15

Two mineralocorticoid-specific receptor antagonists are 

commercially available and US Food and Drug Adminis-

tration (FDA)-approved for various systemic diseases. The 

first, spironolactone (Aldactone®, Pfizer, Inc., New York, 

NY, USA) is commonly used for treating hyperaldoster-

onism,  hypertension, and congestive heart failure. While 

effective, it may cause unwanted progestational and antian-

drogenic side effects, manifested as gynecomastia, abnormal 

menstrual cycles, and impotence, which may limit its use. The 

second, eplerenone (Inspra®, Pfizer, Inc.), is similar except 

that the 17α-thoacetyl group of spironolactone is replaced 

with a carbomethoxy group, resulting in lower affinity for 

other steroid receptors (such as those for progesterone and 

androgen), which may improve tolerability or specificity.16 In 

vitro receptor-binding studies have revealed that eplerenone 

has an affinity for the aldosterone receptor that is approxi-

mately 10- to 20-fold less than spironolactone; however, 

both compounds show similar efficacy in blocking the 

aldosterone-mediated changes in urinary Na:K ratio in rats 

and humans.16 In this report, we evaluated the effect of both 

these mineralocorticoid antagonists in patients with CSCR 

as well as the frequency of their side effects.

Patients and methods
We first used mineralocorticoid antagonists for the treatment 

of CSCR in January 2012. We therefore conducted a con-

secutive retrospective observational case series in patients 

who were diagnosed with CSCR between January 1, 2012 

and September 1, 2014 at our institution. Prior to data col-

lection, the study received University of Iowa institutional 

review approval. All investigations of this study adhered 

to the tenets of the Declaration of Helsinki. A comparison 

between treatment-naïve patients and those previously treated 

for a prior exacerbation of CSCR (deemed “recalcitrant”) 

was made. The washout period was defined as the time 

(months) between prior alternative treatment and initiation 

of oral mineralocorticoid antagonists. Only patients treated 

with oral mineralocorticoid antagonists (eplerenone and/or 

spironolactone) were included, and a minimum of 1 month 

of mineralocorticoid antagonist treatment was required. 

Patients who were lost to follow-up or who had comorbid 

macular disease were excluded. Patients who did not have 

imaging using the same OCT device at follow-up were also 

excluded. A review of the patients’ past medical history, 

past ocular history, medications, ophthalmologic examina-

tion, fundus photos, fundus fluorescein angiograms (when 

available), and OCT imaging were reviewed to exclude 

known conditions, such as renal failure, pregnancy, uncon-

trolled idiopathic systemic hypertension, or other causes of 

macular disease, that may have caused serous detachments. 

The patient tolerability of the oral mineralocorticoid therapy 

was evaluated based on history and documentation available 

throughout treatment.

The central macular thickness (CMT) and macular vol-

ume (MV) were determined by the Spectralis® Heidelberg 

OCT. All images were reviewed to ensure that the segmen-

tation software was accurate and of adequate quality. The 

change associated with therapy was defined as the difference 

in measurement at the start of therapy minus either treatment 

cessation or most recent follow-up while on therapy at the 

time of analysis. Negligible change was defined as a differ-

ence of zero, or when one value (ie, CMT or MV) was positive 

and the other was negative. The best-corrected visual acuity 

(BCVA, Snellen), average duration of treatment (months), 

treatment dosage (mg), tolerable and intolerable systemic 

side effects, and prior treatment failures were reviewed. 

In cases of bilateral disease, only the more severe eye was 

included as the study eye for statistical analysis. Results of 

age, follow-up, and duration of treatment are given as mean ±  

standard deviation.

Results
A total of 120 patients were diagnosed with CSCR between 

January 1, 2012 and September 1, 2014, of which 29 patients 

were treated with oral mineralocorticoid antagonists. Three 

patients were excluded because they were lost to follow-up 
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or were seen by their local referring ophthalmologist. Two 

patients were excluded because OCT measurements done 

at initial presentation were with a device other than the 

Spectralis® Heidelberg machine (Heidelberg Engineering, 

Carlsbad, CA, USA). One patient was excluded because of 

an alternative diagnosis of idiopathic polypoidal choroidal 

vasculopathy.

The demographics of the 23 patients who met our inclu-

sion criterion are summarized in Table 1. Prior treatment fail-

ures are outlined in Table 1, and the average washout period 

for the recalcitrant group was 15.3 months. The average dura-

tion of treatment of oral mineralocorticoid antagonists was 

3.9±2.3 months (range, 1–8.5 months). Treatment dose for 

both eplerenone and spironolactone ranged from 25 to 50 mg 

twice-daily. The BCVA and OCT findings (ie, CMT and MV) 

for all patients at the start of therapy and at final follow-up 

can be found in Table 2. In the treatment-naïve group, the 

median BCVA at baseline was 20/30 and at final follow-up 

was 20/20. In the recalcitrant group, the median BCVA at 

baseline was 20/30 and at final follow-up was 20/45.

A detailed analysis of the change (Δ, final – initial) 

in CMT and MV for all patients can be found in Table 3. 

There was a modest decrease in the mean CMT and MV 

in all groups, although it was greatest in the group treated 

with only spironolactone. Twelve patients (52.2%) had a 

decrease in both CMT and MV measurements, six patients 

(26.1%) had an increase in both, and five patients (21.7%) 

had negligible changes. For the entire group of treated 

patients, there was a mean decrease of 42.4 µm in CMT and 

0.20 mm3 in MV. Those patients who were treatment-naïve 

for CSCR are indicated by an asterisk in Table 3; the mean 

decrease in CMT in this group was 100.7 µm and the mean 

decrease in MV was 0.6 mm3. Among the recalcitrant group, 

Table 1 Summary of patient demographics and history

Number of patients treated with mineralocorticoid  
antagonists

N=23

Average age (years) 58.4±10.5
Number of males 15 (65.2%)
Bilateral disease 7 (30.4%)
Prior treatment failure(s):
•	 Intravitreal anti-VEGF agents
•	 Ketoconazole
•	 Photodynamic therapy
•	 Focal thermal laser
•	 Rifampin

16 (69.6%)
7
4
5
3
2

History of steroid usage (oral, intravenous,  
topical, inhaled)

9 (39.1%)

History of systemic hypertension 12 (52.2%)

Abbreviation: VEGF, vascular endothelial growth factor. T
ab
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Table 3 Decrease (Δ, initial – final) in CMT and MV for all patients treated with oral mineralocorticoid antagonists, sorted primarily 
by CMT, and secondarily by MV

Patient number Treatment Duration of treatment (months) ΔCMT (µm) ΔMV (mm3)

1a E 7 255 2.90
2 S 1.5 232 0.84
3 ES 6.5 221 1.38
4a E 2 180 1.18
5a E 1 164 0.43
6a E 1 85 0.11
7 E 3.5 53 0.05
8a ES 2 45 0.29
9 E 6 30 0.13
10 E 2.5 28 0.51
11 S 8 22 0.24
12 E 6 9 0.01
13 ES 3 9 -0.07
14 E 3 8 -0.03
15 E 1 3 0
16 S 2 1 0
17a E 3 -2 -0.03
18a E 4 -22 -0.17
19 E 3 -22 -0.69
20 ES 7 -36 0.02
21 ES 8.5 -43 0.23
22 E 4 -109 -2.33
23 E 3 -136 -0.35
Mean ± SD 3.9±2.3 42.4±103.3 0.20±0.91

Notes: aPatients who had no prior treatment for CSCR (ie, treatment-naïve). Green denotes positive decrease in both CMT and MV, yellow denotes equivocal with negligible 
change in CMT and/or MV, red denotes increase in both CMT and MV.
Abbreviations: CMT, central macular thickness; MV, macular volume; E, eplerenone; S, spironolactone; ES, eplerenone, followed by spironolactone; SD, standard deviation; 
CSCR, central serous chorioretinopathy.

the mean decrease in CMT was only 16.9 µm, and the mean 

change in MV was 0.0 mm3. Figures 1 and 2 demonstrate 

two patients who had a positive and negligible response to 

treatment, respectively. The patient tolerability of the oral 

mineralocorticoid therapy can be found in Table 4. None of 

these were organ or life threatening; however, two patients 

on eplerenone and two patients on spironolactone required 

cessation of treatment due to systemic side effects. Any 

patient-concern or side effect(s) that required drug cessation 

was declared “intolerable”, whereas those that did not require 

drug cessation was “tolerable”.

Discussion
Oral mineralocorticoid antagonists have been proposed as 

a treatment for CSCR. In our cohort, we found an average 

decrease in CMT of only 42 μm at an average follow-up of 

3.9 months. We found that approximately half of our patients 

responded positively to treatment based on both CMT and 

MV from the Spectralis® Heidelberg OCT as shown in  

Figures 1 and 2. More specifically, those patients who were 

treatment-naïve had a much greater decrease in CMT compared 

to the group of patients that were recalcitrant to other therapies. 

Given that seven patients (30.4%) had bilateral disease, and 

16 patients (69.6%) had prior treatment failures at our tertiary 

care center, our cohort represents recalcitrant cases of CSCR 

that may be unresponsive to other therapies.

Our results are comparable to a prospective nonran-

domized pilot study by Bousquet et al17 in France, which 

administered eplerenone 25 mg daily for 1 week, followed 

by twice-daily dosing (or 50 mg per day) for 1 or 3 months. 

Their study included 13 patients, of whom nine  had 

prior steroid usage, one had hypertension, and only one 

patient had congenital kidney anomalies. In contrast to 

our cohort, patients with prior treatment with photody-

namic therapy or anti-vascular endothelial growth factor 

(VEGF) therapy were excluded from the Bousquet et al 

study.17 They found a greater improvement in visual acuity 

and reduction in CMT and subretinal fluid (SRF), most 

likely because their population did not include recalcitrant 

cases of CSCR. Specifically, the mean CMT in their study 

decreased from 352 μm at baseline to 246 and 189 μm at  

1 and 3 months, respectively, while on oral eplerenone 50 mg 
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Figure 1 Patient with CSCR, treated with eplerenone 50 mg twice-daily.
Notes: Rapid resolution of SRF (borders highlighted with red arrows) is measured by a decrease in central macular thickness (CMT, red circle) and macular volume (MV, 
red rectangle) measurements from December 20, 2012 to January 17, 2013. Ongoing improvement of the eccentric SRF (inferiorly along the arcades, dashed red arrows) 
on March 13, 2013 can best be followed via MV.
Abbreviations: Vol, volume; min, minimum; max, maximum; ETDRS, Early Treatment Diabetic Retinopathy Study; IR, infrared radiation; OCT, optical coherence tomography; 
HS, high-sensitivity; CSCR, central serous chorioretinopathy; CMT, central macular thickness; MV, macular volume; SRF, subretinal fluid.

per day. In our cohort, the subset of patients who responded 

positively (ie, a decrease in both CMT and MV) had an aver-

age decrease in CMT of 110 μm; however, the mean CMT 

at the start of therapy was only 295 μm in this group, which 

may have limited the potential decrease in CMT. Our study 

is also distinct in that spironolactone was used and evalu-

ated as an alternative mineralocorticoid antagonist, which 

has a 10- to 20-fold greater binding affinity in comparison 

to eplerenone.16 For both agents, we advanced the dosage as 

tolerated, typically with a starting dose of 25 mg twice-daily 

and up to 50 mg twice-daily.

Despite prior reports,15,17,18 our patients had both tolerable 

and intolerable side effects seen with both eplerenone and 

spironolactone (Table 4). Although there is a difference in 

selectivity for the mineralocorticoid receptor and mecha-

nisms outlined previously, we found no significant difference 

in tolerability between eplerenone and spironolactone. One 

patient had intolerable cough that was seen only while on 
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Table 4 Tolerable and intolerable side effects of mineralocorticoid 
antagonists in our cohort

Treatment Tolerable side effects Intolerable side effects

Eplerenone N=3 (13.0%)
•	 Fatigue/malaise
•	 Leg cramps

N=2 (8.7%)
•	 Constipation
•	 Thirst/dehydration

Spironolactone N=2 (8.7%)
•	 Fatigue/malaise
•	 Gynecomastia
•	 Orthostatic hypotension

N=2 (8.7%)
•	 Fatigue/malaise
•	 Libido
•	 Cough and emesis

spironolactone therapy. This resolved with cessation of this 

medication, and interestingly the patient did not have this 

side effect while taking losartan–hydrochlorothiazide for 

hypertension. Results of routine, basic metabolic panels were 

not readily available for review; however, we suspect that 

leg cramps or fatigue may partly relate to mild electrolyte 

imbalances. Throughout treatment, frequent correspondence 

was made with the patients’ outside primary care provider 

and/or subspecialists, such that other comorbidities such as 

renal function and hypertension (which affected 52.2% of 

our cohort) could be monitored and adjusted appropriately. 

If a patient also had hypertension, we would routinely check 

the blood pressure in the clinic and correspond with the 

primary team regarding the initiation of a mineralocorticoid 

antagonist as either a replacement or supplement to their 

current oral antihypertensive agents.

Our study has limitations, including its retrospective 

nature, small sample size, absence of choroidal thickness 

measurements via EDI-OCT, and lack of a control group. 

Our study did not distinguish acute versus chronic disease; 

however, prior treatment failures with various oral and 

invasive modalities (such as laser and injections) allude to 

the chronic and recurrent nature that this cohort represents. 

For some patients, either a lower dose of one drug may have 

been used, or the alternative mineralocorticoid antagonist 

may have not been trialed. We discourage labeling patients 

as either complete “success” or “failures” of this therapy, as 

potentially higher doses could have been attempted. Addi-

tionally, a dry fovea center (and therefore negligible change 

in CMT) may not necessarily reflect the positive response to 

therapy that is best represented by MV in cases of multifocal 

or eccentric areas of SRF (Figure 1). It is important to look 

at both the CMT and MV together because the former may 

correspond to a patient’s visual acuity, whereas the latter 

may more accurately reflect the total response to this novel 

treatment.

In summary, both spironolactone and eplerenone may be 

efficacious in reducing SRF and MV in some patients with 

CSCR. Although spontaneous resolution or regression may 

occur in presumed “acute” CSCR,19 it is possible that miner-

alocorticoid antagonists may show more rapid resolution of 

SRF, or serve as a prophylactic or adjuvant for recurrent or 

chronic disease. Since half of our patient responded positively 

to treatment, perhaps CSCR is a multifactorial disease in 

which mineralocorticoid receptors play an important part in 

some but not all patients. A majority of the patients in this 

study were recalcitrant to other treatments, and the change in 

CMT and MV was far less than those who were treatment-

naïve. In these difficult patients, the drugs rarely achieved 

the ultimate goal of improving vision or completely resolving 

subfoveal SRF. Taking into account that the drugs are well 

tolerated, however, they should be considered as a potential 

first-line treatment. Further prospective, randomized control 

studies should be designed to determine the optimal dose and 

duration of treatment with these agents.
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