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Background: Central serous chorioretinopathy (CSCR) is an idiopathic condition aggravated
by exogenous or endogenous glucocorticoids. Vascular deregulation in the choroid is a new
hypothesis regarding central serous chorioretinopathy occurrence. The inhibition of choroidal
mineralocorticoid receptors has a great role in shortening the duration of CSCR by inhibiting
choroidal vasodilatation and leak.

Objective: To assess the effect of oral spironolactone on subretinal fluid, central macular
thickness and visual acuity in patients with acute CSCR compared to observation.

Subjects and Methods: a hospital based, randomized clinical trial carried out at outpatient
clinic in Ibn-Alhaitham Teaching Eye Hospital/ Baghdad, enrolling 60 patients with acute
unilateral CSCR, allocated randomly (every other patient) to either receiving spironolactone
25 mg orally, twice daily for 2 months (30 patients) or observation only (30 patients). The
follow-up included visual acuity measurement, central macular thickness and subretinal fluid
height examinations by ocular coherence tomography (OCT) at one- and two-months post
enrollment for all patients.

Results: Complete absorption of subretinal fluid was observed in 21(70%) of the eyes in the
treatment group and in 6(20%) in the control group at two-months. Visual acuity and mean
macular thickness improved significantly in both groups at the one- and two- months, mean
changes was larger in treatment group compared to control group at the two-month-follow up
endpoint.

Conclusion: Oral spironolactone imparted greater improvement in central macular thickness
and faster resolution of sub retinal fluid in patients with acute central serous chorioretinopathy
versus observation.

Introduction

Central serous chorioretinopathy (CSCR), is detachment of the
sensory retina from retinal pigmented epithelia frequently seen in the
macular area. It is the fourth most common nonsurgical maculopathy

after diabetic retinopathy, choroidal neovascularization, and branch
retinal vein occlusion. (1)

It typically affects middle- aged men, it can be seen from
20 to 64 years with annual incidence of 9.9 per 100,000 men and
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1.7/100,000 women in a population- based study in United States.
(2) Poorer visual acuity, diffuse retinal pigment epitheliopathy
changes, and secondary choroidal neovascularization membrane
occur frequently in elder patients. (3) Generally, CSCR is a self-
limiting disorder, bulk of patients with acute state achieve natural
resolution within three months, (4) 30% of patients sub retinal fluid
(SRF) resolves in 8 weeks during the usual course of the disease, so
observation is the first-line of management. (5)

To increase the chance of spontaneous resolution risk
factors should be addressed, life style modification for patients with
type A personality disorders and discontinuing intake of exogenous
corticosteroids. (6) Various treatment modalities, including;
systemic carbonic anhydrase inhibitors, conventional and
subthreshold laser photocoagulation, anticorticosteroids
(ketoconazole, mifepristone, rifampin), beta blockers, acetylsalicylic
acid, intravitreal bevacizumab or ranibizumab, have been
investigated as potential therapeutic options for chronic CSCR. (7)

Photodynamic therapy (PDT) with verteporfin has been
the most promising treatment in this regard, with a success rate
approaching 90%. (8) Lack of response, cost, and adverse effects are
disadvantages associated with these treatment modalities. (9)
Recently, unfortunate activation of mineralocorticoid receptors
(MRs) situated in the choroidal vessels has been identified as a
potential  pathological pathway underlying the vascular
choroidopathy in CSCR, this finding suggests that therapeutic
blockade of the MRs could reverse choroidal vasculopathy. (10)

Activation MRs pathways by aldosterone or glucocorticoid
increase vasodilator potassium channels KCa2.3 leading to the
hyperpolarization of endothelial cells and underlying smooth
muscles leading to vasodilatation of choroidal wvessels. (11)
Spironolactone, a synthetic 17-lactone steroid, acts as a non-
selective mineralocorticoid receptor antagonist (MRa) with moderate
affinity for both progesterone and androgen receptors. (12).

Subjects and methods
Study design: -

This study is a hospital based, randomized clinical trial
conducted from April 2018 and last patient’s response documented
in February 2019.

Subjects:

In this study sixty patients with age range from 28-45 years,
who attended the outpatient ophthalmic clinic at Ibn Al-Haitham
Teaching Eye Hospital in Baghdad, were diagnosed with acute, first
attack of unilateral CSCR with duration of symptoms < 12 weeks
enrolled in this study. Thirty patients were treated with
(spironolactone 25 mg per oral, two times every day) for 8 weeks,
and in the other group thirty patients subjected to observation only.
Randomization:

The patients were allocated into one of the two groups randomly
during the study period as follows: the first patient was allocated into
the treatment group and the next was allocated into the control group
(every other patient) until reaching the targeted sample size of 60
patients.

Exclusion criteria:

1.Chronic CSCR (>12 weeks) or with history of recurrence.

2.Patient with other retinal diseases like diabetic retinopathy.

3.Previous treatment with laser photocoagulation, photodynamic
therapy (PDT) or intra vitreal injection of (anti-VEGF).

4.Pregnancy.

5.Previous use of corticosteroid drugs or systemic diseases e.g
endogenous hypercortisolism.

6.General illness for which spironolactone contraindicated like
impaired renal, cardiac or hepatic function or standard serum
potassium level >5.5 mmol/L.

Measurements:

At baseline, all patient included in the study underwent
ophthalmic examination in form of distant best corrected visual
acuity (BCVA ) on Snellen charts (logMAR), intraocular pressure
measurement, slit lamp biomicroscopy, spectral domain optical
coherence tomography (OCT) (Heidelberg Engineering GmbH
69121 Heidelberg, Germany) for measurement of central macular
thickness (CMT) and subretinal fluid height (SRFH) which manually
measured from the retinal outer segment line to the pigment epithelia
level at the center of macula and fundus fluorescein angiography
(FFA). Patients then monitored at one- and two- months post-
enrollment with visual acuity, slit lamp examination, OCT for CMT
and SRFH measurement.

Statistical analysis:

Were carried out by using IBM® Statistical Package for Social

Sciences (SPSS) ® version 20. Descriptive statistics included means
+ standard deviations for quantitative data, and as frequency and
percentages for categorical data. Chi-square test was utilized to
investigate the statistical association between categorical data.
Evaluations of age, duration of symptoms, BCVA, CMT, and SRFH
in both groups were performed using the student independent
samples T-test. Assessments of differences in BCVA, CMT and
SRFH at baseline and at the two study-endpoints was done through
analysis of variances (ANOVA) with least significant differences
(LSD). A value of P < 0.05 was considered statistically significant.
Ethical issues:
The study design and data collection were done after getting
approval of Iragi committee for medical specialization. All patients
were informed about methodology and purpose of study and written
consents of patients were obtained.

Results

In treatment group the mean age was 34.56+1.68 years, males
signified (80%) while the females (20%), duration of symptoms was
2.44 +0.21 weeks, number of patients with leakage point in FFA was
16 (53.33%) in both groups. In the control group the mean age was
33.1+1.41 years, 83.33% were males, and the symptoms’ duration
was 2.49 £ 0.19 weeks. The male-to-female ratio between the two
groups revealed no significant difference (p=0.739). Baseline BCVA
(log MAR), CMT and SRFH were not significantly different
between the two groups (p =0.052, p=0.771 and p=0.094
respectively). In addition, no statistically significant differences had
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been found between both groups, in all demographic variables and in
all comparisons (p. value > 0.05).

Table 1: Baseline demographic features in both groups

Table 3: Alterations in CMT (um)

Treatment

Demographic Groups
char%ctre)rr Treatment group Control group P Value
N=30 N =30
gender male 24(80.0) 25(83.33)

female 6(20.0) 5(16.66) 0.73%(NS)

Age (yee;r;) means 34.56+1.68 33.1+1.41 0.507(NS)
Duration of

symptoms (weeks) 244 +0.21 2.49+0.19 0.871(NS)
meanz SD

BCVA(logMAR) 0.26+0.21 0.35+0.21 0.052(NS)
meanz SD

CMT (um) 442.4+93.06 450.1%110.26  0.771(NS)
meanz SD

SRFH (um) 216.96+10237  262.86+106.36  0.094(NS)
mean+ SD

Patients Yes 16(53.33) 16(53.33)
with
I(N
leakage No 14(46.66) 14(46.66) (NS)
point

_ group Control group P.value
Check point Mean CMT Mean CMT bge:;/\;e;sn
(Hm) (m)
Baseline 442.4 +93.06 450.1 £ 110.26 0.771(NS)
1 month 32846 £74.39 37126 +70.34 0.026(S)
2 month 276.1+44.72 339.6 +81.80 0.001(S)
LSD 37.94 (S) 45.99 (S)

LSD: Least significant differences.

Complete resolution of SRF was achieved in 70 % (21/30) of
the eyes in the treatment group and 20 % (6/30) in the control group
at 2 months. SRFH diminished significantly by mean of
216.96+102.37 pm at baseline to 104.06+60.65 um after 4 weeks of
treatment drop to  58.7+33.30 um at 8 weeks. Regarding control
group a significant decline from 262.86+106.36 pm at baseline to
179.36+62.50 um at 1 month then to 134.86+82.05 pum at 2 months.

Table 4: alterations in SRFH  (um)

SD: standard deviation, S: significant difference (P<0.05), NS: Non-
significant difference (P>0.05), BCVA: best corrected visual acuity,
CMT: central macular thickness, MRa: mineralocorticoid receptor
antagonist, SRFH: sub retinal fluid height.

Table-2 shows the mean BCVA at baseline, 1 month and 2
months in both groups, in spironolactone group, mean BCVA was
0.26+0.21 at baseline, 0.13+0.08 at 1 month and 0.09+0.12 at 2
months. The BCVA considerably improved related to base line in
spironolactone group. In control group, the mean BCVA at baseline
was 0.35+0.21, 0.25+0.14 at 1 month and 0.21+0.18 at 2 months.
However, the mean difference in the BCVA was obvious in both
groups relatively larger in spironolactone group.

Table 2:Distribution of participants according to PHQ questions

Treatment

Treatment
Control group P.value
Check point 9rotp between
Mean BCVA Mean BCVA groups
(Log MAR) (Log MAR)
Baseline 0.26+0.21 0.35+0.21 0.052
1 month 0.13+0.08 0.25+0.14 0.015
2 month 0.09+0.12 0.21+0.18 0.017
P. value 0.032 0.042 -
within group

Table-3 shows; mean changes in the CMT. In spironolactone group,
the mean macular thickness declined considerably from 442.4+93.06
pm at baseline to 276.1+44.72 um at 2 months. Regarding the
control group the mean CMT was 450.1£110.26 pum at baseline,
decreased to 371.26+£70.34 pm at 1 month and to 339.6+81.80 pum at
2 months. There was a greater difference in the mean macular
thickness between the two groups along the study period.

group Control group P.value
Check point - — e SREH Mean SRFH b;:;";essn
(Hm) (Hm)
Baseline 216.96+102.37  262.86+106.36  0.094(NS)
1 month 104.06+60.65 179.36+62.50 0.002(S)
2 month 58.7+33.30 134.86+82.05 0.003(S)
LSD 47.740(S) 51.962(S) -
Discussion

Central serous chorioretinopathy is still an enigmatic condition
in large part due to a natural progression of spontaneous
improvement in a high proportion of patients and also to the fact that
no single treatment has provided overwhelming evidence of efficacy
in published randomized control trial .(13) Previous studies have
shown a promising effectiveness of MRa in the treatment of chronic
and recurrent CSCR, from this point other ophthalmic researchers
studied the effect of oral spironolactone in patients with acute
CSCR. (14)

The baseline characteristics of the patients revealed higher
proportion of males among the studied groups and a mean age of
34.6 and 33.1 years in MRa and control groups respectively,
indicated that the majority of the study participants were within their
middle age, these findings came in line with the clinical picture of
acute CSCR, where it more frequently affects middle aged males.
(15-17)

The present study found that although the BCVA improved
significantly in both study groups, the improvement was greater in
treatment group as patients improved by five letters logMAR at one-
and two-month endpoints compared to control group which
indicated better and quicker improvement in treatment group.
Improvement in the BCVA was similarly reported in previous
studies, in term of BCVA, Pichi et al. reported in 2017 that treatment
with spironolactone was effective in improvement of BCVA from
the first month and concluded that spironolactone is better than
eplerenone in refining visual acuity in patients with persistent
CSCR. (18)
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The present study found that CMT at 1 and 2 months decreased
significantly in both groups. Despite the reduction in CMT was
found in both groups, the change was larger in the MRa group and
the difference between both groups was significant at one and two
months, (P<0.05). These findings agreed with the previous study of
Sun et al. from China where the researchers treat patients with acute
serous retinopathy with MRa drug, approving a positive impact in
most cases. (14)

Findings of the present study supported those reported in
previous studies which documented similar changes and
improvement, like in the study of Sun et al. who reported that
complete resolution of SRF was reported in more than half, 55.6%,
of the treatment group who received spironolactone for 2 months,
compared to 8.3% in control group, and the mean BCVA improved
with time compared to its baseline levels, in both groups. (14)

Zucchiatti et al. in 2018 showed the effect of eplerenone on
patients with acute CSCR and compared the result with observation.
The BCVA and CMT improved in eplerenone group at 3 months.
Complete disappearance of subretinal fluid was observed in 80% of
subjects in the treatment group, versus 25% in the control group. (4)

Kapoor and Wagner, in United States concluded in their case
control study in 2017 that using MRa in patients with CSCR
accelerated the resolution and improvement and there were
improved visual acuity gain and reduction in the subretinal fluid at 1,
2 and 3 months compared to baseline, furthermore, they documented
a significant improvement in the resolution of sub-retinal fluid and
two-line visual acuity gain by month 2 in the treatment group
compared to the observation group. (19)

Chin et al. used oral glucocorticoid antagonists for refractory
cases  of central serous retinopathy and concluded that MRa
treatment had a positive treatment effect in half of the patients in the
study. The decrease in CMT and macular volume was much less in
the recalcitrant group compared to the group of no previous
treatment for CSCR. (20)

Findings of the present study were comparable to the cure rates
reported with other modalities which indicated that using
spironolactone it is not inferior to other treatment modalities and
could be a promising mode of treatment for CSCR.

Limitations

The main limiting factor in this study included a small sample
size, that might be related to the limited duration of conducting
research in the program of the Iragi Board of Ophthalmology.
Another limiting factor could be patients’ compliance to treatment,
which could affect the results as the disease could resolve
spontaneously.

Conclusion

« Oral spironolactone achieved greater improvement in central
macular thickness and faster resolution of sub retinal fluid in
patients affected by acute CSCR compared to observation.

« This study endured the effectiveness of this treatment in Iraqgi
patients in which about 70% of the patients got complete
absorption of the sub retinal fluid in a short period without any
side effects.
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