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Objective: To compare the efficacy of oral spironolactone treatment versus conservative

treatment for patients with persistent central serous chorioretinopathy (CSC) in real-life

practice.

Design: Retrospective comparative study.

Patients and Methods: Medical records and retinal images of 62 patients with non-

resolving CSC were reviewed. Twenty-one patients received oral spironolactone (50 mg/

day) while 41 patients received conservative treatment. Primary outcome was proportion of

eyes with complete resolution of subretinal fluid (SRF) within 6 months. Secondary outcome

measures included changes in SRF height, central macular thickness (CMT), lesion size and

best-corrected visual acuity (BCVA). The occurrence of drug side effect was also assessed.

Results: There was no significant difference in demographic data, clinical characteristics,

optical coherence tomography parameters and leaking patterns in fluorescein fundus angio-

graphy between two groups. Complete resolution of SRF was significantly higher and faster

in the spironolactone group than the conservative treatment group (p=0.03). Although

significant anatomical improvement in SRF height, CMT and lesion size were observed in

both groups (p < 0.001), final BCVA was improved significantly in only the spironolactone

group (p < 0.05). The recurrence of SRF after complete resolution was observed in 4/12 eyes

(33.33%) in the treatment group. None of the patients experienced any side effects of

spironolactone.

Conclusion: Oral spironolactone (50 mg/day) could achieve both significant anatomical and

visual improvement, while the significant visual gain could not be provided with the

conservative treatment. Spironolactone should be considered as an alternative treatment

option in non-resolving CSC patients who cannot afford the PDT treatment.

Keywords: spironolactone, chronic, non-resolving, persistent, central serous

chorioretinopathy

Introduction
Although Central serous chorioretinopathy (CSC) has been associated with various

risk factors such as type A behavior, continuous stress, sleeping disturbance,

smoking and steroid use; the exact pathogenesis of the disease is still not well

ascertained.1–4 Most cases are acute CSC that usually resolves within 3–4 months.

The chronic form, duration threshold varies from 3 to 6 months among previous

studies, occurs in approximately 5% of cases.2,5 The chronicity often causes

irreversible retinal pigment epithelium damage and deterioration of vision.
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Photodynamic therapy (PDT) with half-dose of vertepor-

fin has been reported to be the effective and safe treatment of

acute and chronic CSC.6–9 It is superior to placebo, laser

photocoagulation, subthreshold micropulse laser treatment

and intravitreal anti-vascular endothelial growth factor

(anti-VEGF) injection.6,10 In real-life situation, however,

many patients could not access to this half-dose PDT because

of economic concern and unavailable medical instrument.

Since the duration of persistent subretinal fluid (SRF) is one

of the impact-poor prognostic factors; therefore, non-resol-

ving and chronic CSC remains to be a therapeutic challenge

in the issues of alternative treatment and optimal timing for

intervention.11,12 Recently, there are many treatment studies

on shortening the duration of subretinal fluid including oral

acetazolamide,13 rifampicin,14 intravitreal anti- VEGF,15,16

and anti-glucocorticoid.18–23

Inappropriate activation of the mineralocorticoid

pathway could involve in the pathogenesis and have

been reported to trigger or aggravate CSC.17,18,24

According to Preference and Trends (PAT) Survey

2016,25 the two commonly used mineralocorticoid recep-

tor (MR) antagonists, spironolactone and eplerenone,

have been proposed as promising treatment options for

non-resolving CSC.26–33 Although eplerenone is a more

selective MR antagonist, it has less potency than spiro-

nolactone in vivo, a 50-fold reduced efficacy on MR

blockage.34 Furthermore, outcome of a recent rando-

mized, double-blind clinical trial on eplerenone versus

placebo treatment in CSC revealed that there was no

role for the treatment.35 Spironolactone, however, is

cheaper and more available. Many previous studies con-

firmed the effectiveness of spironolactone in persistent

CSC; moreover, well tolerance with few side effects. Oral

spironolactone significantly achieved reduced SRF and

subfoveal choroidal thickness, as well as an improvement

in BCVA.27–32 From literature review, few publications

studied the effect of spironolactone in non-resolving and

chronic CSC,27,29,30 and there have been only two pro-

spective randomized controlled clinical trials that com-

pared the efficacy between spironolactone and placebo.

Although spironolactone showed a significant reduction

of SRF more than placebo in persistent CSC, duration of

treatment was nevertheless very short term in both

studies.27,29 Therefore, this study aims to evaluate the

efficacy and safety of spironolactone for the treatment

of non-resolving CSC, compared with conservative treat-

ment in a 6-month real-life practice.

Patients and Methods
Medical records, optical coherence tomography (OCT)

and fluorescein fundus angiography (FFA) images of

patients with persistent CSC from 2012 to 2018 at KKU

Eye Center, Srinagarind Hospital, Khon Kaen University,

Thailand were reviewed. This study followed the tenets of

the Declaration of Helsinki and was approved by the Khon

Kaen University Ethics Committee for Human Research

(HE611220). Patient consents to review their medical

records were not required due to retrospective study

design, but the data in case report forms had no linkage

to the patient identities and the researcher respected the

confidentiality of the patient data. The patients were

informed about the off-label use of spironolactone.

Inclusion criteria included: (1) patients older than 18

years old; (2) persistent of SRF more than 3 months by

history and clinical finding; (3) unaffordable for half-dose

verteporfin PDT; (4) patients could adhere to the treatment

and follow-up for 6 months. Exclusion criteria included:

(1) presence of vitreoretinal or optic nerve diseases; (2)

history of previous treatment such as oral acetazolamide,

PDT, focal laser application or intravitreal anti-VEGF; (3)

contraindicated to spironolactone therapy e.g. hypotension,

hyperkalemia, kidney disease and pregnancy; (4) media

opacities that cause poor OCT and FFA image quality.

Patients were informed about the off-label use of oral

spironolactone. Those who refused to use the drug were

treated with conservative treatment. The patients in treatment

group received oral spironolactone (Aldactone, Pfizer Inc.,

USA) 25 mg twice daily. The patients in control group

received conservative treatment including oral vitamin B

supplement and/or minor tranquilizer medication. At base-

line, all patients underwent an ophthalmologic examination

including assessment of Snellen best-corrected visual acuity

(BCVA), FFA and spectral-domain OCT (Spectralis HRA –

OCT, Heidelberg Engineering, Heidelberg, Germany). All

patients were counseled on steroid avoidance and acknowl-

edged the side effect of spironolactone. The serum electro-

lytes were checked before taking the spironolactone and then

followed by the primary care physician every 1–2 months.

The outcomes were evaluated at 1 month, 3 months and 6

months after treatment.

The following data were collected from the medical

records: age, gender, occupation, medical condition, dura-

tion of symptoms, prior use of corticosteroids, Snellen

BCVA, FFA and OCT images. The SRF height, central

macular thickness (CMT), lesion size and serous pigment
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epithelial detachment (PED) were evaluated on OCT at

baseline, 1 month, 3 months and 6 months after treatment.

The SRF height was measured at the maximal distance of

subretinal detachment between the outer part of external

limiting membrane and the inner part of the RPE. Central

macular thickness was scaled by Spectralis software.

Lesion size was defined by using a built-in caliper to

measure at the greatest linear dimension of the entire

CSC lesion (Figure 1). The SRF height and lesion size

were measured by two independent graders (SS, WT) and

the average results were used in the analysis. The pattern

of dye leakage on FFA images was also identified and

recorded.

The primary outcome of the study was the proportion

of eyes with complete resolution of SRF in each group

during the follow-up period. The secondary outcomes

were the changes in SRF height, CMT, lesion size and

mean BCVA from baseline to 6 months. Recurrence rate

and adverse drug reaction of the treatment were also

evaluated and analyzed.

Statistical Analyses
Categorical data were summarized using proportion, dif-

ference of proportion with 95% confidence intervals and

percentage. Continuous data were summarized using

means and standard deviation. Categorical variables were

analyzed using the chi-square test or Fisher’s exact test.

Continuous variables were compared between the groups,

and pre- and post-treatment values were compared within

the groups using the parametric independent t-test. The

proportion of eyes with complete resolution of SRF in

both groups was compared by Kaplan–Meier survival esti-

mate and analyzed using Cox regression test. Using multi-

variate analysis, the prognostic factors associated with the

success of treatment were also analyzed using Cox regres-

sion test and expressed in terms of hazard ratio and 95%

confidence intervals. Snellen visual acuity records were

converted to logarithm of the minimum angle of resolution

(logMAR) for statistical analysis. The statistical evaluation

was performed using STATA software, version 10.0

(Statacorp LLC, Texas, USA). A p-value of less than

0.05 was considered to be statistically significant.

Results
Patient Demographics
Sixty-two eyes of 62 patients (38 men and 24 women)

were included in the study. Mean age was 44.96±8.62

years old. Twenty-one eyes (12 men and 9 women)

received spironolactone therapy (treatment group) and 41

eyes (26 men and 15 women) received conservative treat-

ment including oral vitamin B supplement and/or minor

tranquilizer medication (control group). Mean duration of

Figure 1 Measurement of subretinal fluid height (upper left), lesion size (upper right) and central macular thickness (lower).
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the symptom was 5.28±1.10 months in the treatment group

and 4.24±1.92 months in the control group. Previous cor-

ticosteroid use was reported in 4 cases (2 cases in the

treatment group due to herbal use and steroid inhaler in

asthma treatment and 2 cases in the control group due to

topical steroid use in psoriasis treatment and oral steroid

use in scleroderma treatment). Mean duration of spirono-

lactone treatment was 4.85±1.42 months (range 2–7

months). One patient in treatment group received spirono-

lactone for 7 months due to recurrent and persistent SRF

beyond 6 months. All baseline data of patients in both

groups were not significantly different (Table 1).

Baseline OCT Parameters and FFA

Patterns
The mean baseline SRF height, CMTand lesion size on OCT

was 222, 380 and 2977 μm in the treatment group and 255,

416 and 3481 μm in the control group, respectively. Nine

patients in the treatment group and 10 patients in the control

group had accompanied serous PED. Most of fluorescein

angiography patterns were non-specific, followed by expan-

sile dot pattern and smokestack. The expansile dot pattern

occurred in 9 patients (42.86%) in the treatment group and 19

patients (46.34%) in the control group. The smokestack dye

leakage was found in only one patient (4.76%) in the treat-

ment group and two patients (4.88%) in the control group.

There were no statistically significant differences in baseline

OCT parameters and FFA pattern between both groups

(Table 1).

Complete Resolution of Subretinal Fluid
The proportion of eyes with complete resolution of SRF

was statistically significantly higher in the treatment group

(57.14%) than those in the control group (31.71%) (p =

0.032) during the study; while undetectable SRF was

demonstrated in 9 (42.86%) patients since the first month

after spironolactone treatment (Table 2). Kaplan–Meier

survival analysis of complete SRF regression over the 6-

month follow-up of patients in both groups is demon-

strated in Figure 2.

Table 1 Demographic Data and Clinical Characteristics

Variables Treatment Group Control Group p-value

(n=21) (n=41)

Age (years) 46.33 ± 8.62 44.27 ± 8.65 0.38

Male N (%) 12 (57.14%) 26 (63.41%) 0.63

Occupation N (%) 0.52

Agriculture 4 (19.05%) 11 (26.83%)

Worker 4 (19.05%) 8 (19.51%)

Officer 6 (28.57%) 15 (36.59%)

Not identified 7 (33.33%) 7 (17.07%)

Duration of disease (months)

Mean (SD) 5.28 ± 1.10 4.24 ± 1.92 0.44

Median (Range) 6 (4–8) 3 (3–12)

Baseline BCVA (logMAR) 0.47 ± 0.46 0.27 ± 0.35 0.06

Subretinal fluid height (µm) 222.38 ± 107.16 255.24 ± 125.69 0.29

Central macular thickness (µm) 380.28 ± 129.99 416.04 ± 148.90 0.69

Lesion size (µm) 2977.62 ± 1479.39 3481.61 ± 1161.72 0.14

Pigment epithelial detachment N (%) 9 (42.85%) 10 (24.39%) 0.15

FFA patterns 0.36

Expansile dot 9 (42.86%) 19 (46.34%)

Smokestack 1 (4.76%) 2 (4.88%)

Non-specific 11 (52.38%) 20 (48.78%)

Abbreviations: CSC, central serous chorioretinopathy; BCVA, best-corrected visual acuity; logMAR, logarithm of the minimum angle of resolution; PED, pigment epithelial

detachment; FFA, fundus fluorescein angiography.
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Subretinal Fluid Height
The mean SRF height was significantly decreased in each

group (p < 0.001), from 222.4 um at baseline to 103.2 um at

6 months in the treatment group and from 255.2 µm to 140.5

µm in the control group (Table 3 and Figure 3). The mean

reduction of SRF was 119.1 and 114.7 µm in the treatment

group and control group, respectively. The mean % change

from baseline in the treatment group was 54.5% as compared

with 35.6% in the control group. Although patients with 100%

reduction of SRF height in the treatment group were much

more than those in the control group, the overall SRF height

reduction from baseline to 6 months between both groups did

not reach statistical significance (p=0.06) (Table 4).

Central Macular Thickness
The mean CMT was significantly decreased in each group

(p < 0.001), from 380.3 µm at baseline to 257.3 µm at 6

months in the treatment group and from 416.4 µm to 309.4

in the control group (Table 3 and Figure 3). The CMT

reduction of more than 10% from baseline was noted in

80.95% of patients in the treatment group and 70.73% in

the control group. Nevertheless, there was no statistically

significant difference in overall CMT reduction between

both groups (p = 0.72) (Table 4).

Lesion Size
The mean lesion size was significantly decreased in each

group, from 2977.6 µm at baseline to 1966.2 um at 6

months in the treatment group (p = 0.02) and from

3481.6 µm to 2220.6 µm in the control group (p <

0.001) (Table 3 and Figure 3). Although patients with

50–100% reduction of lesion size in the treatment group

(76.19%) were much more than those in the control group

(39.03%), the overall lesion size reduction from baseline

to 6 months between both groups did not demonstrate

statistical significance (p=0.27) (Table 4).

Best-Corrected Visual Acuity
In the treatment group, the mean BCVA significantly

improved from 0.47 logMAR at baseline to 0.38

logMAR at 6 months (p < 0.05). The mean BCVA

improved from 0.27 logMAR at baseline to 0.24

logMAR at 6 months in the control group, but this

improvement did not have statistical significance (p =

0.23) (Table 3 and Figure 3). The percentage of eyes

with BCVA improvement was observed in 47.62% of the

treatment group and 29.27% in the control group.

Moreover, the 2-line and 3-line BCVA gain in the treat-

ment group was much more than those in the control

group. However, the overall BCVA change did not demon-

strate a statistical significance (p =0.39) (Table 4).

Many prognostic factors were analyzed including age,

history of steroid use, duration of disease, baseline BCVA,

SRF, CMT and lesion size, presence of serous PED, SRF

resolved at 3 months and FFA patterns. Table 5 demonstrates

that duration of disease less than 6 months, SRF resolved at 3

months and expansile dot pattern of dye leakage on FFAwere

associated with the success of treatment at 6 months with

statistically significant difference. During the 6-month fol-

low-up period, moreover, the recurrence of SRF after com-

plete resolution was observed in 4/12 eyes (33.33%) in the

treatment group and 4/13 eyes (30.76%) in the control group.

No patient experienced any side effects including the anti-

androgenic effect such as gynecomastia, which might be

adverse drug reactions from using spironolactone.
Figure 2 Kaplan–Meier survival estimates over 6-month follow up of patients in

both groups. Cox regression test: p = 0.032, HR = 0.42, 95% CI (0.19, 0.93).

Table 2 Comparison of Eyes with Complete Resolution of SRF

in Both Groups

Variables Treatment

Group (n=21)

Control

Group

(n=41)

P-value

Complete

resolution of SRF

12 (57.14%) 13 (31.71%) 0.03*

1 month 9 (42.85%) 2 (4.87%)

3 months 2 (9.52%) 9 (21.95%)

6 months 1 (4.76%) 2 (4.87%)

No complete

resolution of SRF

9 (42.86%) 28 (68.29%)

Notes: Complete resolution, no residual subretinal fluid. *Cox regression test:

p = 0.032, hazard ratio = 2.38, 95% CI (1.07, 5.26). Bold data indicates Cox

regression analysis compares " Complete resolution" and "No complete resolution

in both groups, p-value is 0.032 which is statistically significant.

Abbreviation: SRF, subretinal fluid.
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Discussion
Acute or chronic CSC is usually classified by considering

the duration of serous retinal detachment (SRD) and the

presence of diffuse retinal pigment epitheliopathy. Since

no consensus exists over the duration threshold and

chronic form characterized by extended pigment epithelio-

pathy, then the terms “non-resolving” or “persistent” CSC

are more appropriate to describe CSC with long-lasting

SRD after the initial 3 months period.17

In this study, we demonstrated that spironolactone 50 mg

per day allowed complete resolution of SRF in 57.14% at 6

months. This finding was similar to previous studies.28,30

Daruich et al showed 50% of studied eyes had a complete

resolution of foveal SRF at 6 months.28 In a prospective inter-

ventional study,30 spironolactone was prescribed 25 mg daily

for the first 6 weeks. If SRF persisted by that time, treatment

was continued with the double dosage. The SRF resolved

completely in 18.75% of studied eyes at 6 weeks that much

lower than 42.85% at 1 month in our study. This difference

maybe explained by lower dosage of spironolactone during the

initial 6 weeks. When the dosage was increased to 50 mg per

day, the complete SRF resolution at the final visit was 43.75%,

whichwas comparable to our study.30 However, Bousquet et al

reported complete SRF resolution in only 26.56% of treated

eyes at 6months. This discrepancymay be attributed to the fact

that most patients (88%) in their retrospective case series were

treated with eplerenone, which had less potency than

spironolactone.31 Moreover, Zola et al evaluated the outcomes

in patients with chronic CSCwhomaintained oralMR antago-

nists for at least 6 months. They found complete SRF

resolution 31%, 44%, 69% and 81% of eyes at months 6, 12,

18 and 24, respectively.32 This lower rate of success at 6

months may be caused by the retinal pigment epitheliopathy.

Their increasing rate of complete SRF resolution with time

indicates that the duration of anti-glucocorticoid intakes should

be longer in chronic cases.

Up to the present, there have been only two prospective

randomized controlled clinical trials that compared the effi-

cacy between spironolactone and placebo, but duration of

treatment was 1–2 months in both studies.27,29 Our 6-month

study demonstrated that the proportion of eyes with complete

resolution of SRF was significantly higher and faster in the

treatment group than those in the control group. Interestingly,

eyes with conservative treatment also had complete SRF

resolution in 31% of patients, as well as significant anatomi-

cal improvement. These findings were in harmony with pre-

vious studies.36–38 Daruich et al evaluated the factors

influencing the duration of acute CSC episode in patients

with no treatment, and found that majority of the patients had

SRF resolution by 6 months. The results showed that 61.54%

of them resolved within 3 months, whereas 38.46% resolved

from months 4 to months 6.36 Dang et al evaluated the effect

ofHelicobacter pylori eradication in patients with acute CSC

and reported that 34.6% of the patients in the control group

achieved complete SRF resolution.37 Ozkaya et al also

reported that 25.9%, 41.56% and 53.25% of the patients

with acute CSC achieved complete spontaneous regression

at 3, 6 and 12 months, respectively.38 These results indicated

that spontaneous SRF resorption by RPE pump continued to

work in chronic CSC after 3 months.

Table 3 Secondary Outcomes Measured at Baseline, 1 Month, 3 Months and 6 Months

Variables Baseline 1 Month 3 Months 6 Months P-value*

SRF height (µm)

Treatment 222.4 ± 107.2 90.0 ± 101.7 115.3 ± 113.3 103.2 ± 96.5 <0.001

Control 255.2 ± 125.7 186.4 ± 115.8 127.2 ± 106.6 140.5 ± 119.1 <0.001

CMT (µm)

Treatment 380.3 ± 129.9 234.7 ± 113.6 270.4 ± 119.1 257.3 ± 94.3 <0.001

Control 416.1 ± 148.9 346.5 ± 244.9 268.1 ± 137.2 309.4 ± 132.2 <0.001

Lesion size (µm)

Treatment 2977.6 ± 1479.4 1798.6 ± 1370.1 2076.1 ± 1028.7 1966.2 ± 1131.4 0.02

Control 3481.6 ± 1161.7 3001.4 ± 1668.1 2257.6 ± 1627.2 2220.6 ± 1583.1 <0.001

BCVA (logMAR)

Treatment 0.47 ± 0.46 0.36 ± 0.48 0.37 ± 0.42 0.38 ± 0.41 <0.05

Control 0.27 ± 0.35 0.27 ± 0.35 0.24 ± 0.34 0.24 ± 0.35 0.23

Note: *Compared between baseline and 6 months.

Abbreviations: BCVA, best-corrected visual acuity; logMAR, logarithm of the minimum angle of resolution; SRF, subretinal fluid; CMT, central macular thickness.
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Moreover, our study also compared anatomical and

functional outcomes between the treatment group and the

control group. SRF height, central macular thickness and

lesion size in each group improved significantly from

baseline to 6-month visit. These results also accorded

well with those in previous studies.28,30,31 When compared

between the groups, however, there was no statistically

significant difference in the improvement of SRF height,

CMT and lesion size, though clinical improvement was

much more in the treatment group than the control group.

In terms of BCVA improvement, the present study demon-

strated that the final BCVA in the spironolactone group

improved significantly when compared to the baseline visit.

This result was consistent with other previous studies.28,30-32

Pichi et al conducted a prospective placebo-controlled trial in

persistent CSC and reported that both spironolactone and

eplerenone treatment were effective in improving BCVA and

promoting the reabsorption of SRF; while there was no statis-

tical improvement of BCVA in the control group.29 Our study

with longer treatment duration and follow-up period also

revealed that no significant visual improvement was found in

the conservative treatment group, though SRF height, CMT

and lesion size decreased significantly. The explanation for

this result could be attributed to the structural and functional

damage in photoreceptor and RPE cells from long-standing

SRF. Furthermore, when compared between the groups, the

percentage of eyes with BCVA improvement was more in the

treatment group than the control group. The 2-line and 3-line

BCVA gain in the treatment group was also much more than

those in the control group. However, there was no statistically

significant difference in BCVA changes between the groups,

though clinical significance was noted.

The demographic data in our study, mean age of patients

and proportion of male, were accordingly comparable to

previous studies.27–31 However, the prognostic factors

related to the success of treatment were dissimilar. In chronic

CSC, the MR antagonists response was delayed when com-

pared with persistent and recurrent cases.28 Age of more than

51 years, subfoveal choroidal thickness and great subfoveal

SRF resolution were associated with good treatment

response in prior publications.28,31,32 In our study, however,

the good prognostic factors related to the complete resolution

of SRF were duration of the disease less than 6 months, SRF

resolved at 3 months and expansile dot pattern of leakage in

FFA. We did not find statistically significant association of

age with the treatment success. Up to the present, our study

first reported the expansile dot of leakage as the positive

prognostic factors in persistent CSC.

Figure 3 Changes in subretinal fluid height (upper left), central macular thickness (upper right), lesion size (lower left) and best-corrected visual acuity (lower right) over 6-

month follow-up period.
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The recurrence could occur, despite the patients being on

treatment with MR antagonists. In our study, we found recur-

rence rate of 33.33% in spironolactone group. Zola et al

showed recurrence rate of 50% after cessation of treatment

at month 6 and 25% in patients under extended MR

antagonist treatment (10–24 months).32 This suggested that

lower recurrence rate may be the result of the longer duration

of drug treatment.

Due to the higher affinity to mineralocorticoid recep-

tor, spironolactone produces more side effects that could

Table 4 Secondary Outcome Changes from Baseline to 6 Months in Both Groups

Variables Treatment Group (n=21) Control Group (n=41) P-value

SRF Height Change N (%) 0.06

<50% reduction 9 (38.10%) 18 (43.90%)

50–99% reduction 1 (4.76%) 10 (24.39%)

100% reduction 12 (57.14%) 13 (31.71%)

CMT Change N (%) 0.72

<10% reduction 4 (19.05%) 12 (29.27%)

10–20% reduction 3 (14.28%) 4 (9.76%)

>20% reduction 14 (66.67%) 25 (60.97%)

Lesion Size N (%) 0.27

<50% reduction 5 (23.81%) 25 (60.97%)

50–99% reduction 4 (19.05%) 3 (7.32%)

100% reduction 12 (57.14%) 13 (31.71%)

BCVA Change N (%) 0.39

Improved

1-line BCVA gain 1 (4.76%) 3 (7.32%)

2-line BCVA gain 5 (23.81%) 5 (12.19%)

3-line BCVA gain 4 (19.05%) 4 (9.76%)

Stable 9 (42.86%) 24 (58.54%)

Worse 2 (9.52%) 5 (12.19%)

Abbreviations: SRF, subretinal fluid; CMT, central macular thickness; BCVA, best-corrected visual acuity.

Table 5 Multivariate Analysis of Factors Associated with the Complete Resolution of SRF

Variables HR 95% CI p-value

Age (years): <45/≥45 2.38 0.75, 7.69 0.145

Previous steroid use: no use/use 1.8 0.24, 14.29 0.564

Duration of disease (months): <6/≥6 3.7 1.23, 12.5 0.021*

Baseline SRF (um): <300/≥300 7.14 0.85, 100 0.070

Baseline CMT (um): ≥450/<450 1.14 0.23, 5.53 0.867

Baseline lesion size (um): <2500/≥2500 1.3 0.43. 3.95 0.638

Present of serous PED: PED/no PED 1.72 0.52, 5.88 0.374

SRF at 3 months: resolved/not resolved 32.88 5.58, 193.75 <0.001*

FFA pattern: expansile dot/others 9.19 2.35, 35.87 0.001*

Baseline BCVA (logMAR): ≥0.2/<0.2 1.01 0.35, 2.92 0.980

Note: *Statistical significance when p<0.05.
Abbreviations: HR, hazard ratio; CI, confidence intervals; SRF, subretinal fluid; CMT, central macular thickness; PED, pigment epithelial detachment; FFA, fundus fluorescein

angiography; BCVA, best-corrected visual acuity; logMAR, logarithm of the minimum angle of resolution.
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appear earlier in the first month after treatment. The

incidence of side effect of spironolactone varied widely

from 20% to 75%, which was 3–4 times higher than that

of eplerenone.20,28,29,31,32 Furthermore, the occurrence

of side effect in patients treated with spironolactone

was much earlier than those treated with eplerenone.

In a long-term study, all side effects of spironolactone

appeared within 7 months whereas after 18 months in

eplerenone.31 The reported side effects included dizzi-

ness, hypotension, hyperkalemia, gynecomastia, suda-

tion, asthenia, arm tingling, gastric pain, urinary

retention and constipation. Fortunately, all could be

resolved after discontinuing or switching to eplerenone.-
28,29,31,32 In this study, none of the patients in the treat-

ment group experienced any side effect. This may be

attributed to the relatively short treatment duration and

careful monitoring of serum potassium in the patients.

Since longer treatment duration would be beneficial in

patients with chronic CSC, so careful screening and

monitoring were important during the treatment.

The strength of our study is the first report to compare the

efficacy between spironolactone and conservative treatment

in treatment-naïve non-resolving CSC. The limitation is the

retrospective design that there may be some missing data

especially choroidal thickness measurement with enhanced

depth imaging (EDI) OCT. In addition, patients who could

not access to or refuse to receive PDT treatment and have

rather good vision might refuse to try oral spironolactone

treatment. Baseline BCVA in the treatment group was there-

fore worse than the control group though it did not demon-

strate a statistical significance. This may introduce a potential

selection bias. Further prospective randomized controlled

trial in a large series of patients and a longer period of

follow-up is therefore warranted and would provide more

conclusive information on the long-term efficacy, recurrence

rate, prognostic factors and safety of spironolactone treat-

ment in non-resolving and chronic CSC.

Conclusion
Spironolactone 50 mg per day has shown promising anatomi-

cal and functional effects without any tissue damage from

laser and photodynamic therapy in patients with non-resolving

CSC. The complete resolution of SRF in the treatment group

was significantly higher and faster than those in the control

group. Most spironolactone-treated patients had complete

resolution of SRF in as early as the first month. Early resolu-

tion of SRF decreases the chance and degree of further struc-

tural damage and consequent visual impairment. This explains

the result that spironolactone significantly improved the final

BCVA whereas conservative treatment did not. Since the

recurrence usually occurs, longer treatment duration will be

advantageous in persistent CSC although the optimal duration

of treatment remains to be determined. Despite the off-label

use, spironolactone appears to be an effective and safe treat-

ment option in patients with non-resolving CSC.
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