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INTRODUCTION

Central serous chorioretinopathy (CSC) is often associated 
with localized detachments of the neurosensory retina 
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Abstract
Purpose: To evaluate the effect of spironolactone on chronic central serous chorioretinopathy (CSC).
Methods: In this prospective interventional case series, patients with chronic CSC were treated with 
spironolactone (25 mg daily) for at least 6 weeks. If the subretinal fluid (SRF) had not completely resolved 
by this time, treatment was continued, and the dosage was increased to 25 mg twice daily. Primary outcome 
measure was the change in maximum SRF height at the final follow‑up visit, as detected by optical coherence 
tomography. Secondary outcome measures were changes in best corrected visual acuity (BCVA) and central 
macular thickness (CMT).
Results: Sixteen eyes of 14  patients with chronic CSC were enrolled. Mean follow‑up time was 
6.4  ±  4.3  months. Baseline BCVA was 0.54  ±  0.44 logarithm of the minimum angle of resolution  (log 
MAR), which improved to 0.42 ± 0.43 log MAR at the final visit (P = 0.04). Mean CMT decreased from 
282.69 ± 103.23 µm at baseline to 236.75 ± 90.10 µm at final visit (P = 0.11), and the mean of maximum SRF 
height decreased from 155.63 ± 95.27 µm at baseline to 77.19 ± 95.68 µm at the final visit (P = 0.04). SRF 
resolved completely in seven eyes (43.75%).
Conclusion: In eyes with persistent SRF due to CSC, spironolactone therapy was associated with a statistically 
significant decrease in maximum SRF height, as well as an improvement in BCVA.
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and retinal pigment epithelium (RPE).[1] The condition 
is six times more common in men than in women,[2] and 
has an overall incidence of approximately 1 in 10,000.[3] 
In chronic CSC, subretinal fluid (SRF) does not resolve 
spontaneously within a few months[4], which causes 
anatomical damage to the RPE, and permanent damage 
to visual function.[5]

Different treatment modalities, including systemic 
acetazolamide or rifampin,[6] conventional and 
subthreshold laser photocoagulation,[7] and intravitreal 
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bevacizumab or ranibizumab,[8,9] have been investigated 
as potential therapeutic options for chronic CSC. 
Photodynamic therapy  (PDT) has been the most 
promising treatment in this regard, with a success rate 
approaching 90%.[10,11] Lack of response, cost, and adverse 
effects are disadvantages associated with these treatment 
modalities.

Recently, inappropriate activation of mineralocorticoid 
receptors (MRs) located in the choroidal vasculature has 
been identified as a potential pathological pathway 
underlying the vascular choroidopathy in CSC.[12] This 
finding suggests that therapeutic blockade of the MRs 
could reverse choroidal vasculopathy. Different steroidal 
competitive MR antagonists, such as eplerenone and 
spironolactone, are available and currently used in 
the treatment of congestive heart failure and primary 
hyperaldosteronism.[13] Eplerenone is a more selective 
MR antagonist, but its affinity for the MR is 40‑fold lower 
than that of spironolactone. For this reason, eplerenone 
is a less potent MR antagonist.[1]

In the present study, we prospectively evaluated the 
clinical effects of oral spironolactone in 14 consecutive 
patients with chronic CSC.

METHODS

In this prospective, interventional case series conducted 
from September 2013 to January 2015, all patients with 
chronic CSC were admitted to the retina clinic at Rassoul 
Akram Hospital, Tehran, Iran. The study was approved 
by the Eye Research Center Ethics Committee of the 
Iran University of Medical Sciences, and adhered to 
the tenets of the Declaration of Helsinki. Photodynamic 
therapy  (PDT) was offered to patients as the most 
effective treatment.[14] The off‑label use and possible 
adverse effects of spironolactone were explained to 
those patients who refused PDT, and informed consent 
was obtained before the start of spironolactone therapy.

Chronic CSC was diagnosed in eyes affected by 
symptomatic CSC with duration of at least 3 months, 
or presence of signs of disease chronicity, including 
intraretinal cysts or cystoid macular edema. Presence 
of subretinal fluid  (SRF) anywhere in the macular 
area was detected by funduscopy and confirmed 
by optical coherence tomography  (OCT). Exclusion 
criteria were as follows:  (1) concomitant vitreoretinal 
or optic nerve disease, including diabetic retinopathy, 
uveitis, glaucoma, or optic disc pit;  (2) previous 
PDT for CSC, previous laser photocoagulation, or 
intravitreal injections in the past 3 months; (3) signs of 
choroidal neovascularization, including subretinal or 
intraretinal hemorrhages or hard exudates; (4) history 
of kidney or liver diseases; (5) concomitant use of other 
potassium‑sparing diuretics; and (6) pregnancy.

All included patients were treated with spironolactone 
(Iran Hormone Pharmaceutical Company, Tehran, Iran) 

25 mg daily for 6 weeks. If SRF had decreased but not 
completely resolved by this time, or if its maximum 
height remained the same, treatment was continued 
with increasing the dosage to 25 mg twice daily. The 
drug was discontinued if there was complete resolution 
of subretinal fluid or if any systemic adverse events, 
including gastrointestinal upset, hypersensitivity 
reactions, or muscle cramps occurred. Patients with an 
increase in subretinal fluid after 6 weeks were strongly 
recommended to receive PDT as rescue treatment; 
however, if they rejected PDT, the drug was continued 
with a dose of 25 mg two times daily.

All patients underwent comprehensive ophthalmologic 
examination, including measurement of best corrected 
visual acuity  (BCVA) using Snellen charts, dilated 
fundus biomicroscopy, and OCT imaging at baseline. 
OCT was performed using Topcon spectral domain 
OCT instrument (OCT 1000 mark II; Topcon Inc., Japan) 
with a 6 × 6, 3D protocol. To detect the maximum height 
of the SRF, we used the built‑in caliper scale of the 
spectral domain OCT software to measure SRF height in 
B‑scans around the maximum height of subretinal fluid 
according to the 3D cube and then chose the greatest 
value. The chosen section was used in the follow‑up. 
Fluorescein angiograms were obtained in all patients 
who were suspected of having alternative diagnoses 
mimicking CSC.

Clinical and OCT examinations were repeated 
6 weeks after the start of treatment, and every 6 weeks 
thereafter. Primary outcome measure was the change 
in maximum SRF height at both 6  weeks and final 
follow‑up. Secondary outcome measures were the 
changes in BCVA and central macular thickness (CMT). 
SPSS software (version 15; IBM Inc., Chicago, IL, USA) 
was used for statistical analyses. Snellen visual acuity 
records were converted into logarithm of minimum 
angle of resolution  (logMAR) scale. Paired t‑test was 
used to analyze within‑group changes from baseline. 
Results were reported as mean ±  standard deviation. 
P values <0.05 were considered statistically significant.

RESULTS

Sixteen eyes of 14 patients, 11 men (78.6%) and three 
women (21.4%) were enrolled. Patients had a mean age 
of 39.57 ± 1.79 years (range: 26–53 years). Four eyes had 
history of intravitreal bevacizumab injections with no 
visual or anatomical response. Two patients had bilateral 
chronic CSC. Treatment was well tolerated and continued 
for at least 6 weeks in all patients. Table 1 shows baseline 
characteristics of cases included. Patients were treated 
for a mean of 3.1 ± 1.6 months (range: 1.5–7 months). 
Mean follow‑up time was 6.4  ±  4.3  months  (range: 
1.5–12 months).

Table 1 also shows an overview of all the outcome 
measures. Mean changes in BCVA were ‑0.10 logMAR 
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and −0.12 ± 0.01 logMAR at the 6‑weeks and final visits, 
respectively  (P  =  0.04 for both time points; Table  2). 
No statistically significant changes were found in 
CMT measurements at either the 6‑weeks or final 
follow‑ups (mean changes: −22.13 ± 10.92 µm, P = 0.2 
and  −45.94  ±  13.13 µm, P  =  0.1, respectively). There 
was no significant change in the maximum height 
of SRF at 6  weeks  (mean change: −51.44  ±  3.93 µm, 
P = 0.08; Table 2). However, the maximum height of SRF 
decreased significantly at the final visit (mean change: 
−78.44  ±  0.41 µm, P  =  0.04; Table  2). SRF decreased 
in ten eyes  (62.5%) and completely resolved in three 
eyes  (18.75%) six weeks after initiation of treatment. 
Three eyes had 6  weeks of follow‑up; in two cases, 
the drug was discontinued due to an increase in SRF. 
In the other case, SRF completely resolved and the 
patient decided to discontinue both the medication and 
follow‑up. No adverse events occurred in this patient 
during the course of treatment. The treatment period 
was extended past 6 weeks in 11 eyes with persistent SRF 
which was completely resorbed in four of these eyes at 
the final visit. Thus, seven out of 16 eyes (43.75%) showed 
complete resolution of SRF at the final visit.

DISCUSSION

The pathogenesis of CSC is still not definitively known. 
Exogenous glucocorticoids may induce or exacerbate 
the disease.[1] They facilitate fluid accumulation beneath 
the retina in patients with CSC; this effect contrasts with 
their role in macular edema, where they lead to fluid 
absorption.[15] Glucocorticoid/mineralocorticoid balance 
is necessary to control hydro‑electrolytic regulation. In 
most tissues, glucocorticoids activate MRs at physiologic 
levels, while excessive activation of the MR pathway is 
pathogenic.[16] Increased choroidal thickness in patients 
with CSC has been identified using enhanced depth 
imaging spectral domain OCT.[17] Moreover, a thickened 
choroid was observed not only in the affected eyes of 
patients with unilateral CSC, but also in the unaffected 
eyes.[18] This finding suggests that CSC is essentially a 
bilateral disorder involving choroidal dysfunction, which 
may be an appropriate target for treatment strategies.

The rationale behind suggesting MR antagonists 
in the treatment of CSC is that the MR pathway 

upregulates the expression of KCa2.3/SK3—the 
vasodilatory, small conductance, Ca2+‑activated 
potassium channel 3—in choroidal endothelial cells. 
This channel induces dilation of choroidal vessels,[2] 
and inactivates endothelial potassium channels, which 
are upregulated by aldosterone. So this group of drugs 
can prevent aldosterone‑induced choroidal thickening, 
which might be involved in the pathophysiology of 
CSC.[12]

The natural course of chronic CSC has not been well 
studied, and the control groups of studies that have 
reported a treatment for chronic CSC have been limited 
in size. In addition, such studies generally report changes 
in BCVA and retinal thickness, rather than complete 
absorption of the fluid. For instance, Gramajo et  al[19] 
reported that patients with chronic CSC who had been 
treated with placebo showed no absorption of SRF after 
1 month. In a prospective, randomized, double‑blind, 
sham‑controlled pilot trial, Roisman et al[7] showed that 
patients with chronic CSC in the sham group all needed 
treatment after 3 months.

Results of the current study indicate that, 
spironolactone treatment results in a significant 
reduction in maximum SRF height and improvement 
in final BCVA in eyes with persistent SRF due to CSC. 
However, complete SRF resolution was achieved in less 
than half of the eyes, and while there was a significant 
change in BCVA, CMT changes were not significant. 
Indeed, several studies have shown that no correlation 
exists between VA and retinal thickness,[20‑22] perhaps 
because statistical significance is not equivalent to clinical 
significance. Findings of the current study are in line 
with the results of several previously published studies, 
which reported a reduction in SRF and improvement in 
BCVA, after treatment with MR antagonists.

A summary of the studies that explored the effects of 
treatment with eplerenone and spironolactone on CSC 
is given in Table 3. As shown therein, MR antagonists 
had a positive influence on the course of chronic CSC 
in those studies. In a randomized crossover study 
involving 16 eyes with chronic CSC, Bousquet et al[23] 
reported a significant decrease in subfoveal choroidal 
thickness in spironolactone‑treated patients (P = 0.02), 
but not in placebo‑treated cases. However, in the same 
study, changes in BCVA were not significant (P = 0.48). 

Table 2. Statistical overview of subretinal fluid, central macular thickness, and best corrected visual acuity

Baseline 6 weeks Final visit

Best corrected visual acuity (LogMAR) 0.54±0.44 0.44±0.44
P=0.043†

0.42±0.43
P=0.045†

Central macular thickness (µm) 282.69±103.23 260.56±114.15
P=0.21†

236.75±90.10
P=0.11†

Maximum subretinal fluid height (µm) 155.63±95.27 104.19±91.34
P=0.08†

77.19±95.68
P=0.04†

LogMAR, logarithm of the minimum angle of resolution; †Paired t‑test: the values were compared to the baseline measurements
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Herold et  al[24] in a prospective case series, evaluated 
18 consecutive patients with CSC. Total central retinal 
thickness decreased from 405 to 287 μm after treatment 
with spironolactone  (P  =  0.009). At final visit, BCVA 
significantly increased compared to baseline value 
(P = 0.042). In a non‑randomized pilot study involving 
13  cases with chronic CSC, Bousquet et  al[25] treated 
patients with 25 mg/day of oral eplerenone for 1 week; 
they then increased the dosage to 50 mg/day for 1 or 
3  months. CMT reduced significantly at both 1 and 
3 months (P < 0.05 and P < 0.01, respectively). At 3 months, 
BCVA significantly improved over baseline (P < 0.001). 
In the current study, even though there had been no 
significant SRF absorption after 6  weeks, there was 
significant SRF resolution at the final visit [Table 2]. This 
result is comparable to those of other published studies. 
For example, Bousquet et  al[23] reported a statistically 
significant decrease in SRF in spironolactone‑treated 
eyes, but not in placebo‑treated eyes (P = 0.04). Herold 
et  al[24] observed a significant foveal SRF reduction 
3  months after spironolactone therapy: from 219 μm 
to 100 μm (P = 0.002). Bousquet et al[25] reported that, 
after 3 months of treatment with eplerenone, SRF was 
significantly reduced over baseline  (P  <  0.01). In the 
current study, 11 eyes showed resolution or reduction of 
the SRF. In four of these, the duration of follow‑up was 
the same as the treatment period, so the possibility of 
recurrence after cessation of the drug cannot be excluded. 
In the other seven eyes, follow‑up was 1.5–9 months 
longer than the duration of treatment. The final SRF 
height was slightly greater  (1–12 µm) than that of the 
first visit; in 2 eyes and no increase over pre‑treatment 
SRF occurred in the remaining five eyes.

Aldosterone receptor antagonism influences serum 
K+  levels by weakening the effects of aldosterone on 
K+  homeostasis in the principal cells of the kidney. 
Therefore, the probability of clinically significant 
hyperkalemia increases, which can result in unstable 
ventricular arrhythmias.[26] Daily spironolactone therapy 
should be reduced in dosage by 50% when serum K+ level 
is 5.5–5.9 mEq/L, and it should be stopped when serum 
K+  level is  ≥6.0 mEq/L until the level becomes less 
than 5.5 mEq/L.[27] Interaction between progesterone 
receptors and spironolactone can cause dose‑dependent 
hormonal side‑effects, such as breast tenderness and 
gynecomastia, erectile dysfunction, low libido, and 
irregular menstrual cycles.[1] Spironolactone should not 
be used concomitantly with other potassium‑sparing 
diuretics and potassium supplements.[28] The adverse 
effects are generally minor and avoidable with proper 
dosage and monitoring.

Major limitations of the present study are the small 
number of cases, short follow‑up period to observe 
recurrences, lack of choroidal thickness measurements, 
and absence of a placebo‑treated (control) group. Despite 
these limitations, our study showed that SRF resolved 

completely in more than 40% of eyes after treatment 
with spironolactone.

In conclusion, because of insufficient evidence, large 
randomized controlled trials are needed to further 
elucidate the role of spironolactone as a treatment 
option for chronic central serous chorioretinopathy. 
If a positive effect is found, spironolactone should be 
considered as a low‑cost alternative to the expensive 
treatments available.
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