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Abstract
Central serous chorioretinopathy (CSCR) is characterised by acute or chronic neurosensory detachments of the retina,
usually in the posterior pole, with or without associated detachments of retinal pigment epithelium. Although the condition
often resolves spontaneously, chronic and recurrent cases can lead to significant visual loss in the working population and it
is thus increasingly recognised as an important public health issue. The uncertainty regarding the underlying cause of CSCR
has led to a wide range of therapies being tried for this condition including photodynamic therapy, laser photocoagulation,
anti-VEGF injections and a multitude of oral agents. This article aims to review the current evidence for oral agents that have
been used for treatment of CSCR. A systematic literature search was conducted for articles published between 1980 to July
2018. A total of 73 articles were included. These studied the following oral medications: eplerenone, spironolactone, beta
blockers, H. pylori agents, omeprazole, rifampicin, methotrexate, aspirin, acetazolamide, mifepristone, melatonin,
finasteride, ketoconazole, antioxidants and curcumin phospholipid. Although none of the studies showed robust evidence
of efficacy, the mineralocorticoid receptor antagonists, particularly eplerenone, appear to demonstrate the highest quality
evidence for use in this condition. The review aims to give the reader an overview of the current available evidence for oral
medications used in the treatment of CSCR in order to provide an evidence-based discussion with the patient and guide
through possible options for treatment.

Introduction

Central serous chorioretinopathy (CSCR) is characterised
by acute or chronic neurosensory detachments of the retina,
usually in the posterior pole, with or without associated
detachments of retinal pigment epithelium (RPE), of one or
both eyes causing patients to experience symptoms of
central visual disturbance and blurring [1, 2]. These features
of CSCR are usually easily visualised on slit-lamp biomi-
croscopy but the optical coherence tomography (OCT) scan
is the main imaging modality used for confirming and
monitoring the presence of subretinal fluid (SRF) and/or
pigment epithelial detachments (PED) (Fig. 1). CSCR is

usually classified into two types—acute or chronic. In acute
cases, SRF resolves within 2–3 months with or without the
need for therapeutic intervention [3]. Significant visual loss
is uncommon following resolution of acute CSCR, but in
recurrent cases of CSCR, there can be significant and per-
manent reduction of visual acuity associated with atrophy of
the RPE and neurosensory layers. CSCR is termed as
chronic when it is not self-resolving or has not responded to
any therapy and SRF has been persistently present for
3–6 months [3]. The exact duration for terming chronicity is
still debated; several studies have used the duration of
3 months to distinguish between acute and chronic cases [4–
6]. These chronic cases are often associated with changes on
OCT scan and fundus autofluorescence imaging (Fig. 2) due
to the atrophic changes in the neural retina and RPE layer.

CSCR is increasingly recognised as a significant public
health issue [7]. Traditionally thought of as occurring in the
third and fourth decade, more recent population studies
have found the mean age of onset to be between 39 and 45
years and widely ranging from 20 to 65 years [8–10]. A
large population study estimated the incidence to be 1 per
100,000 per year with a male to female ratio of 9.9 to 1.7
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[8]. Recent genetic studies have identified an association
with the Cadherin 5 gene which is linked to corticosteroid
metabolism [11]. Both glucocorticoid and miner-
alocorticoid receptors, thought to be predominantly located
in the choroid, have been implicated in the mechanism of
CSCR. However, the exact mechanisms are not known [12].

Treatment of CSCR is mainly based on the use of
invasive modalities such as photodynamic therapy (PDT),
thermal laser photocoagulation and intravitreal anti-vascular
growth factor (anti-VEGF) agents. In 2015, these invasive
modalities were predominantly evaluated in a Cochrane
review but several of the oral agents such as eplerenone,
spironolactone, aspirin and melatonin were not included and
this meta-analysis concluded that no single treatment pro-
vided overwhelming evidence of efficacy [13]. With an
ever-increasing variety of proposed oral therapeutic agents,
we have conducted a review on all the commonly used oral
agents in the treatment of CSCR. This article should provide
a valuable resource and evidence base for the retinal

clinicians working in the challenging scenario of CSCR
who may have to consider the use of non-invasive mod-
alities before embarking on more invasive modalities.

Method for literature search

We conducted a systematic literature search for articles
published between 1980 and July 2018 of Pubmed, Embase,
Web of Science, Google Scholar and Medline using search
terms: ‘central serous chorioretinopathy’, ‘CSCR’, ‘CSC’,
‘CSR’, ‘central serous retinopathy’, ‘central serous’, ‘dif-
fuse retinal pigment epitheliopathy’, ‘DRPE’, ‘pathophy-
siology’, ‘interventions’, ‘management’, ‘treatment’. All
articles involving non-interventional management or treat-
ment for CSCR were included.

Results

A total of 73 articles were identified on eplerenone, spir-
onolactone, beta blockers, H. pylori agents, omeprazole,
rifampicin, methotrexate, aspirin, acetazolamide, mifepris-
tone, melatonin, finasteride, ketoconazole, antioxidants and
curcumin phospholipid. Table 1 provides a summary of
each agent, therapeutic targets and the details of the pub-
lished studies. In this review, we describe these therapies in
order of the number of publications.

Mineralocorticoid receptor antagonists

Exogenous and endogenous corticosteroid excess has
increasingly been found to be associated with CSCR and
there is strong evidence that the mineralocorticoid pathway
is a predominant pathway in CSCR [14, 15]. Miner-
alocorticoid receptor antagonists (MRA) in the form of
eplerenone and spironolactone have been used as potential
treatment options in multiple prospective and retrospective
case or comparator studies for CSCR. Van Dijk et al.
showed in a cross-sectional study of 13 patients with pri-
mary hyperaldosteronism (PA) that retinal abnormalities

Fig. 1 OCT showing SRF and
multiple PEDs in patient
with CSCR

Fig. 2 Fundus autofluorescence image showing RPE changes in
chronic CSCR
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resembling subclinical CSCR are common in patients with
PA [15]. In CSCR patients with hypertension of unknown
origin, PA should therefore be considered as a differential
diagnosis.

Zhao et al. postulated that because glucocorticoids
induce and aggravate CSCR, and are known to bind to the
mineralocorticoid receptor (MR), CSCR may be correlated
with inappropriate MR activation [14]. They aimed to
assess the effect of MR activation on rat choroidal vascu-
lature and translate the results to CSCR patients. Intravitreal
injection of the glucocorticoid corticosterone in rat eyes,
induced choroidal enlargement. Aldosterone, a specific MR
activator, produced the same effect, leading to choroid
vessel dilation and leakage. They identified that the
underlying mechanism of this effect was that aldosterone
upregulated the endothelial vasodilatory potassium channel
KCa2.3. Its blockade stopped aldosterone-induced thick-
ening. To translate these findings, the authors treated two
patients with chronic non-resolving CSCR with oral epler-
enone for 5 weeks, and observed rapid retinal reattachment,
resolution of choroidal vasodilation and improved visual
acuity. This benefit continued 5 months after stopping
eplerenone. MR signalling was identified as a pathway
controlling choroidal vascular bed relaxation and showed a
pathogenic relationship with human CSCR. These results
supported the blockade of MR as a treatment strategy for
choroidal vasculopathy.

Numerous retrospective and prospective studies have
been performed looking at use of both eplerenone and
spironolactone in treating CSCR [16−52]. In this section
we will only focus on the results of prospective studies and
randomised trials for these two agents, but most of the other
case reports and studies for chronic CSCR have reported an
overall improvement in best corrected visual acuity
(BCVA) and an enhanced reduction in/resolution of SRF
although recurrence of SRF after cessation has been seen in
some studies especially where underlying causative factors
persist [34, 47, 51, 52]. A few studies show positive results
for use of MRAs in treatment of acute CSCR
[26, 41, 42, 47–49, 52]. Although these studies concluded
that treatment in acute cases with MRAs can lead to faster
resolution, the effect of spontaneous resolution in acute
CSCR cases was not accounted for. A full summary of all
studies on MRAs can be seen in Table 2.

Eplerenone

Bousquet et al. in a prospective, uncontrolled non-
comparator pilot study looked at 13 patients with non-
resolving CSCR, of at least 4 months duration, treated with
eplerenone 25 mg/day for 1 week, followed by 50 mg/day
for up to 3 months [18]. Results showed significant decrease
in CMT and SRF in seven patients at months 1 and 3 in

patients on eplerenone compared with baseline and an
improvement in BCVA at 3 months. Despite no comparator
they argued the non-resolution by 4 months indicated non-
progression and any change was related to eplerenone.

Gergely et al. prospectively looked at eplerenone treat-
ment (50 mg/day for 3 months) for patients (n= 28) with
bilateral chronic CSCR, where one eye had SRF and the
other none [19]. Results showed a significant decrease in
CRT and choroidal thickness in both eyes, although results
were smaller in the non-exudative eyes. Decrease in chor-
oidal thickness correlated significantly with resolution of
SRF and further points to choroidal activity in CSCR.
Improvement in BCVA was only seen in eyes with active
SRF at baseline.

A further prospective study by Rajesh et al. looked at
predictors of outcome in eplerenone treatment of 11 patients
with bilateral chronic CSCR [30]. Of eyes with SRF at
baseline (n= 16) a significant reduction in SRF was seen in
81.25% (n= 13 eyes). Complete resolution was seen in
37.5% of eyes (n= 6) at month 3 and 62.5% (n= 10) at
6 months. They found that baseline BCVA and 3-month
SRF height were significant predictors of final outcome in
these patients.

In one of the few prospective, double-blind randomised
control trials (RCT) looking at eplerenone in chronic CSCR,
Schwartz et al. randomised eyes with chronic CSCR to
receive 50 mg/day or placebo for 3 months [16]. Thirteen
eyes were randomised to eplerenone and six to placebo.
Both groups showed reduction in SRF at all time points
during the study; however, a higher rate of resolution of
SRF was found in the placebo group compared to epler-
enone (30.8% (n= 2) vs. 23% (n= 3) respectively). There
was no statistically significant difference in BCVA at all
time points except month 3 which favoured placebo, lead-
ing the authors to conclude that eplerenone was not superior
to placebo in treatment of chronic CSCR. Duration of
CSCR and number of previous treatments was higher in the
treatment group which may play a factor in interpreting the
results. Although limited by its small numbers, this is one of
the first RCTs to look at this treatment.

In a further prospective, double-blind pilot RCT by
Rahimy et al. (ECSELSIOR), 15 patients with chronic
CSCR (>3 months) were randomised to either eplerenone
(10 patients, 15 eyes) or placebo (5 patients, 6 eyes) in 2:1
ratio [17]. Dose of eplerenone was 25 mg/day for 1 week
then 50 mg/day for 2 months. After 2 months, there was a
mean reduction in central retinal thickness (CRT) of 82.5
μm and a mean reduction in SRF of 87.5 in the eplerenone-
treated eyes, compared to a worsening of SRF and CRT
(increase of 36.4 and 35 μm respectively) in the placebo
group. There was significant improvement in BCVA in the
eplerenone treatment group that was not seen in the placebo
group. No side effects resulting in cessation of treatment

812 W. Fusi-Rubiano et al.
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was seen in either group. This valuable RCT study repre-
sented a key step forward in the use of eplerenone
for CSCR.

There are two RCTs ongoing at present—VICI and
SPECTRA. In the first, VICI, a double-masked, placebo-
controlled RCT, patients with previously untreated chronic
CSCR (>4months) are randomised in a 1:1 ratio to either
receive eplerenone (25 mg daily for 1 week, then 50 mg
daily) with usual care or placebo with usual care for up to
12 months [37]. Main outcome is BCVA at 12 months with
secondary outcomes of resolution of SRF, development of
macular atrophy, subfoveal choroidal thickness, changes in
low luminance VA, healthy related quality of life (QOL)
and safety. The second, SPECTRA, is the first RCT to
directly compare PDT and eplerenone in chronic CSCR
[38]. Patients are randomised to either half-dose PDT or
eplerenone 25 mg daily for 1 week then 50 mg daily for
11 weeks with follow-up up to 2 years. Main outcome is
resolution of SRF at 3 months with secondary outcomes
macular sensitivity, BCVA change, vision-related QOL,
number of crossover treatments needed in each arm, long
term outcomes after successful and unsuccessful treatment,
and safety.

Treatment with eplerenone has the most published evi-
dence to support its use of all oral therapies in treating
CSCR. Although the most recent RCTs showed opposing
conclusions for the benefit of eplerenone, the numerous
prospective and retrospective studies have shown some
support of its use in chronic CSCR. Further large RCTs are
needed for a more solid evidence base.

Spironolactone

Spironolactone has a similar mechanism to eplerenone and
has also been extensively investigated in CSCR.

Bousquet et al. performed a prospective, randomised,
placebo-controlled crossover study to evaluate the effect of
spironolactone for non-resolving CSCR [39]. Sixteen eyes
of 16 patients with persistent SRF for at least 3 months were
randomised to receive either spironolactone 50 mg or pla-
cebo once a day for 30 days. This was followed by a
washout period of 1 week and then crossed over to either
placebo or spironolactone for another 30 days. The mean
duration of CSCR before enrolment in study eyes was 10 ±
16.9 months. Crossover analysis showed a statistically
significant reduction in SRF in spironolactone-treated eyes
as compared with the same eyes under placebo and a sig-
nificant reduction in subfoveal choroidal thickness up to day
30 in treated eyes compared to placebo. There was no
significant change in BCVA. No complications related to
treatment were reported.

Another prospective, placebo-controlled trial by Pichi
et al. compared treatment with eplerenone to spironolactone

in patients with chronic CSCR [40]. Three treatment arms
were compared: Group 1 (n= 20) received spironolactone
25 mg/day for 1 week increasing to 50 mg/day for 3 weeks.
After 4 weeks, they were then switched to eplerenone 50 mg
for 4 weeks. Group 2 (n= 20) received eplerenone 25 mg/
day for 1 week increasing to 50 mg/day for 3 weeks, after
which, they were switched to spironolactone 50 mg/day for
4 weeks. Group 3 was treated with one tablet of placebo for
1 week increasing to two tablets for 3 weeks, after which,
they were switched to receive spironolactone 50 mg/day for
4 weeks. In all three arms, treatment was stopped after
2 months and patients observed for a further 2 months.
BCVA significantly improved in group 1 during the first
4 weeks (spironolactone) and in group 2 from the second
4 weeks (switch to spironolactone). Groups 1 and 2 had
significant but equivocal reduction in SRF after 1 month of
treatment. At month 4, BCVA and SRF were significantly
improved in groups 1 and 2, but there was no significant
improvement in group 3. Authors conclude that spir-
onolactone was comparable to eplerenone in improving
SRF, but that it was statistically superior to eplerenone at
improving BCVA. Both were superior to placebo in redu-
cing SRF and improving BCVA.

There has been only one prospective, randomised
observation-controlled trial looking at acute CSCR. Sun
et al. looked at treatment of acute CSCR with spir-
onolactone 40 mg BD for 2 months compared to observa-
tion alone [41]. Complete resolution of SRF occurred in
55.6% (10/18 eyes) in the spironolactone treatment arm and
8.3% (1/12 eyes) in the observation arm. Reduction in CRT
was seen in both groups; however, the reduction compared
to baseline was only significant in the spironolactone group
(75 μm reduction). Despite this, there was no significant
difference between the two groups for improvement in
BCVA and SRF at 2 months with both groups showing
improved vision and reduction in SRF. Although the
authors concluded spironolactone showed benefit in acute
CSCR, the spontaneous resolution seen in the observation
group is an important factor to consider in the short-term
management of patients with acute CSCR.

Studies on spironolactone also showed encouraging
results although most of the available evidence is from
small and retrospective studies. Further larger prospective
randomised trials are still needed to better elucidate the role
of spironolactone in the management of CSCR.

Despite good clinical outcomes, systemic side effects,
even at low doses, may occur with the use of MRAs
[23, 25]. The main side effects are hyperkalemia, hypo-
tension, hypertriglyceridemia, hyponatremia, mastodynia,
abnormal vaginal bleeding and gynaecomastia [53, 54]. The
latter side effects (mastodynia, vaginal bleeding and
gynaecomastia) appear to be less with eplerenone due to its
selectivity for the aldosterone receptor [54, 55]. Although
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these have been shown to reverse on cessation, patients may
require ongoing blood tests and observation. The VICI trial
protocol suggests it is not suitable for patients with hepatic
impairment or an eGFR <30ml/min per 1.73 m2 as well
assessing potassium levels at each visit [37]. If serum
potassium exceeds 5 mmol/l at any time point the treatment
should be stopped [37]. Although the protocol relates to
eplerenone alone, it seems a reasonable cut off for patients
in the real-world setting receiving eplerenone or
spironolactone.

Beta blockers

Anti-adrenergics like beta blockers are used in a variety of
diseases including hypertension and anxiety [55]. The long-
observed association of CSCR with stress and type-A per-
sonality has led to the postulated role of adrenergic block-
ade as a possible therapeutic option for CSCR [56].

Chrapek et al. in a prospective, double-blind study
compared metipranolol 10 mg b.d (n= 23) to placebo (n=
25) in 48 patients presenting with a first episode of CSCR
[57]. There was no significant difference in baseline dura-
tion of CSCR or mean BCVA. Sixteen patients achieved
full resolution of SRF within 4 weeks with metipranolol,
compared with 21 patients in the placebo group, although
this was not statistically significant. Browning in a study
looking at the use of nadolol in treatment of CSCR also
showed no definitive effect [58]. In a further double-blind,
RCT comparing propranolol 20 mg b.d. to control in CSCR,
Kianersi and Fesharaki found significant reduction in
duration of CSCR with propranolol (62 ± 29 days vs. 89 ±
44 days); however, there was no statistically significant
difference between final mean BCVA in the two groups
[59]. Shorter duration of CSCR with propranolol may have
a role in improved patient visual quality and contrast sen-
sitivity; however, this was not measured in the study.

Tatham and Macfarlane presented case reports of two
patients with non-resolving CSCR treated with propranolol
40mg b.d. [60]. BCVA and CMT improved in both patients
yet spontaneous resolution is still plausible. Fabianova et al.
also found positive findings in first attacks of CSCR treated
with trimepranolol 10 mg b.d. and metoprolol 50mg b.d.,
with remission occurring in 4 weeks in both sets [61]. Despite
this positive finding, the lack of a control group meant that
spontaneous resolution might have occurred anyway.

In summary, beta blockers may have some effect on
CSCR; however, the strength of evidence is not sufficiently
supportive for their use in practice.

Helicobacter pylori eradication

There is increasing evidence that Helicobacter pylori
(H. pylori), a gram-negative bacterium, is an important

pathogen in peptic ulcers, gastric cancer and MALT lym-
phoma, as well as extra-gastric disorders such as idiopathic
thrombocytopenic purpura, iron deficiency anaemia, cardi-
ovascular disease, atherosclerosis and more recently CSCR
[62, 63]. The association between H. Pylori and CSCR has
been documented, but is poorly understood [64].

H. pylori infections are prevalent in over 50% of adult
humans globally [65]. Numerous studies have documented
an association of CSCR with H. pylori infection with a
higher prevalence in patients with CSCR than in controls,
suggesting that the infection may influence pathological
processes inherent in CSCR [66–73].

The clinical outcome of H. pylori infection is determined
by interaction between the bacterium and the host, with the
pathophysiology of extra-gastric manifestations of H. pylori
postulated to occur through mechanisms including mole-
cular mimicry, release of inflammatory mediators and
abnormal production of vasoactive substances [65, 74]. This
theory suggests that the gastric infection induces an immune
response to H. pylori antigens (anti-CagA antibodies),
which propagates an autoimmune response to homologous
host proteins in satellite tissues, such as the endothelium of
the choroidal vasculature and the RPE of the retina [70].
The infection may also alter vascular function by increasing
endothelin 1, nitric oxide synthase and nitric oxide, poten-
tially contributing to microangiopathies such as CSCR
[75, 76].

Various small studies have been published on H. pylori
eradication therapy (commonly a combination of metroni-
dazole or clarithromycin+ amoxicillin and omeprazole)
reporting improving SRF, faster resolution time compared
to controls, and improving visual acuity [66, 69, 71, 77, 78].

In a randomised, placebo-controlled trial by Dang et al.,
patients with acute CSCR, confirmed to have H. pylori,
were randomised to receive either H. pylori eradication
therapy or placebo [79]. Group 1 (n= 32) received clari-
thromycin 500 mg+ amoxicillin 1g+ omeprazole 20 mg
for 2 weeks and group 2 (n= 32) received placebo for
2 weeks. Patients were followed up at 2, 4, 8 and 12 weeks.
Authors found that there was no significant difference in
improvement in BCVA or resolution of SRF between the
two groups, but that central retinal sensitivity in acute
idiopathic CSCR patients improved in the treatment arm.
The improvement in retinal sensitivity was probably via a
direct effect of proton pump inhibition in the retinal pho-
toreceptor transduction process. In a further non-placebo-
controlled prospective comparator study, Zavoloka et al.
looked at 93 patients with acute CSCR comparing three
groups [80]. Patients were divided into: Group 1 (n= 33)
H. Pylori +ve patients who received eradication therapy;
Group 2 (n= 29) who received no eradication treatment;
Group 3 (n= 31) who were H. pylori –ve. Overall there was
a mean decrease in duration time at 3 months (p= 0.04) and
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recurrence of 45.9%. At 2-year follow-up there was also an
improvement in VA as well as reduction in scotoma and
metamorphopsia frequency.

Despite the association with CSCR, there does not
appear to be a good enough evidence base to support the
routine use of H. pylori eradication therapies for treatment
of CSCR.

Rifampicin

Rifampicin is used in the treatment of tuberculosis (TB) and
has recently been reported to have anti-oxidative, anti-
apoptotic, and anti-angiogenic effects [81]. Its primary
mechanism of action is inhibition of DNA-dependent RNA
polymerase, blocking the transcription of RNA [82]. It is a
cytochrome P450, 3A4 inducer which catalyses many
reactions involved in drug metabolism and synthesis of
cholesterol, steroids and other lipids [83, 84]. Thus, it was
postulated that induction of cytochrome P450 3A4 may
increase metabolism of endogenous steroids leading to
improvement of CSCR manifestations. Rifampicin has
numerous common and more serious side effects that
include hepatitis, haematological abnormalities, renal fail-
ure and anaphylaxis [85, 86]. Therefore, baseline mea-
surement of liver enzymes, bilirubin, serum creatinine,
complete blood count and platelet count is suggested prior
to initiation [86].

The first case reports of rifampicin in CSCR reported an
association with improvement in CSCR and recurrence after
cessation of rifampicin in patients with CSCR being treated
for TB [87, 88]. Since then further cases have reported
resolution or reduction in SRF of chronic CSCR and
improved visual acuity in those treated with rifampicin
[89, 90].

A prospective, pilot study by Shulman et al. investi-
gated patients with chronic CSCR who were treated with
oral rifampicin 300 mg twice per day for 3 months and had
6 months of follow-up [91]. This dose was used because
Mårde Arrhén et al. demonstrated that an induction of
cytochrome P450 3A4 occurs only with a daily dose of
500 mg rifampicin, but not with lower doses [92]. Four-
teen eyes of 12 patients were included in the pilot study.
Mean duration of SRF prior to study entry was
28.4 months. Forty-two per cent of eyes were treated
previously for CSCR with thermal laser, PDT, or intravi-
treal bevacizumab. There was a non-significant improve-
ment in BCVA at month 3. SRF was reduced in nine eyes
(64%) and completely resolved in six eyes (42.8%) at
month 3, and four out of these six eyes remained fluid free
at month 6. Two patients stopped the treatment after
2 months due to adverse events. A further observational
study by Khan et al., with CSCR treated with rifampicin
300 mg once daily for 3 months, found an improvement in

BCVA and CMT at all time points up to 4 months [93].
Thirty-eight eyes of 31 patients were included. Mean CMT
reduction at month 4 of 249.71 μm and BCVA improve-
ment was 0.49. This was a non-comparator study and the
majority of patients were acute cases (74.2%) compared to
Schulman. There was long-term follow-up data for this
study. In a smaller retrospective study, Venkatesh et al.
looked at patients with chronic CSCR treated with
rifampicin 600 mg once daily for a maximum of 3 months
and mean follow-up of 10 months [94]. Full SRF resolu-
tion was seen in 44.4% (n= 4) and mean VA improved in
these patients. No recurrence occurred in these eyes. Of
those without resolution, only two eyes had VA
improvement. Two patients developed side effects—
headache (n= 1), diarrhoea (n= 1)—during the study and
treatment was stopped after 1 month. Lack of comparator,
small numbers and the retrospective nature of the study
limited its conclusions.

A case of hepatotoxicity, secondary to off-label rifam-
picin therapy, for the treatment of chronic CSCR, was
reported by Nelson et al. [95]. Three weeks after the
initiation of rifampicin therapy, fatigue, nausea, and
malaise, associated with elevated liver enzyme elevations,
were noted. Symptoms resolved and liver enzymes nor-
malised after discontinuing rifampicin. This may limit the
use of rifampicin in some patients.

Given the variable results from only one small pro-
spective study and the risk of systemic side effects, our
current knowledge does not support routine use of rifam-
picin in CSCR.

Methotrexate

Methotrexate (MTX) is a commonly used anti-metabolic
agent for the treatment of systemic and ophthalmic
inflammatory disorders such as rheumatoid arthritis and
uveitis and is relatively inexpensive [96]. MTX has various
effects on the immune system. Although mechanism of
action was initially thought to be related to immune sup-
pression, other mechanisms of action have been identified
including increasing adenosine levels, anti-angiogenic
effects and interaction with progesterone receptors in ani-
mal models. Many of these effects seem to be dose-
dependent [97–99].

Kurup et al. performed a retrospective review of nine
eyes of nine patients treated with oral MTX as treatment for
chronic CSCR in three different centres [100]. Mean dura-
tion of CSCR was 28 months. Mean starting dose of MTX
was 7.04 mg (range 5−10 mg), and mean final dose was
7.27 mg (range 5–10 mg). The mean duration of treatment
was 89 days. There were statistically significant improve-
ments in mean BCVA, CMT and total macular volume at
8 weeks. Eighty-three per cent of the patients achieved total
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resolution of SRF. No MTX-associated toxicity was
evident.

Similar results were presented in another study by
Abrishami et al. that included 23 eyes of 23 consecutive
patients presenting with chronic symptomatic CSCR with
SRF persisting >3months [101]. All patients were treated
with 7.5 mg/week of oral MTX for 12 weeks. The BCVA,
CMT, SRF, and total macular volume showed statistically
significant improvement. Thirteen (62%) eyes achieved
complete resolution of SRF. No MTX-associated toxicity
was detected.

MTX is a potentially attractive option for the treatment
of CSCR and it may have a role in the treatment of chronic
CSCR as evidenced by these results. However, these were
uncontrolled studies and therefore randomised, controlled
clinical trials are warranted to further investigate the effects
of methotrexate in these patients.

Aspirin

In some cases of CSCR, increased levels of plasminogen
activator inhibitor have been demonstrated compared with
controls [102, 103]. Consequently, it has been suggested
that hypercoagulability may play a role in CSCR patho-
genesis [104]. A small case series from 1978 of four
patients with CSCR treated with ibuprofen suggested some
benefit, although, this has not been followed by subsequent
studies since that time [105]. Others have also found ele-
vated PAI-1 in patients with CSCR [102, 103]. Aspirin has
anti-aggregant effects and is effective in reducing serum
levels of PAI-1 [106].

Given the evidence of a role for PAI-1 in the patho-
physiology of CSCR, a pilot study was performed by
Caccavale et al. [107]. All patients were prescribed aspirin
100 mg once daily for the first month and on alternate days
for the following 5 months. The prospective case series
undergoing treatment (Group A: 109 patients, 113 eyes)
was compared with a historical control group consisting of
patients with either classic or multifocal CSCR (Group B:
89 patients, 95 eyes). Primary endpoints were BCVA and
number of recurrences. BCVA improved in both groups at
months 1 and 3; however, BCVA improvement at 1 year
was better in group A. Recurrence was seen in 14% of
group A and 43% in group B. 6.5% experienced 1–3
relapses of disease compared to 23% in group B and 7.5%
showed a persistence of SRF compared to 20% in group B.
None of the patients manifested adverse reactions to aspirin.
A gastrointestinal risk exists but appears to be minimal (3%)
with low dosages [108].

The results of this study demonstrated possible efficacy
of lower-dose aspirin in the treatment of CSCR, with
improvement in BCVA and better recurrence rate profile
than control. The study is limited by use of an historic group

as a control. As expected, due to the self-limiting nature of
CSCR, a spontaneous improvement of BCVA in the
untreated group in the period between 1 and 3 months was
observed. There appears to be promise in the use of aspirin;
however, studies are extremely limited and further trials are
required.

Carbonic anhydrase inhibitors

Acetazolamide is a carbonic anhydrase inhibitor used to
treat glaucoma and raised idiopathic intracranial hyperten-
sion. It has been reported to be effective in decreasing
macular oedema associated with various intraocular
pathologies and surgery [109, 110]. It has been used off-
label to treat CSCR on the basis that inhibition of carbonic
anhydrase IV in the RPE could promote resorption of SRF
and induce the restoration of normal polarisation in RPE as
well as the potential to inhibit glutamyl transpeptidase
activity in ocular tissues [109, 111–113]. This inhibition
aids cellular adhesion, neutrophil chemotaxis, and degra-
dation through elevation of leukotriene D4 concentration
[114]. This mechanism may favourably influence CSCR-
related macular oedema and may contribute to its resolu-
tion. The use of carbonic anhydrase inhibitors in the treat-
ment of CSCR has been suggested but only investigated in
one clinical trial [24, 109, 114–117].

In a prospective, non-randomised, comparative trial by
Pikkel et al., 15 patients were treated with acetazolamide
and compared with 7 untreated (control) CSCR patients
[118]. At least 24 months of follow-up was completed.
They found that the time for subjective and objective clin-
ical resolution was shortened, but there was no effect on
either final visual acuity or recurrence rate of the disease.
Seventy-three per cent of the patients in the study group
reported side effects from the medication, including para-
esthesia, nervousness, and gastric upset. The authors sug-
gested that patients with CSCR, who require accelerated
resolution and subjective improvement in vision, may be
considered candidates for treatment with acetazolamide.

A retrospective comparison by Rübsam et al. looked at
93 eyes with acute and chronic CSCR treated with obser-
vation (n= 8), acetazolamide (n= 37) or MRAs (n= 20)
[24]. There was an overall improvement in SRF in all
groups which was significant for the acetazolamide and
MRA groups. They also found that non-responders to
acetazolamide, who were switched to MRAs (n= 27),
showed a significant reduction in SRF; however, this was
not seen for those switched from MRAs to acetazolamide.

Despite the theoretical rationale, strong evidence to
support the use of acetazolamide in CSCR is currently
lacking. Side effects are common and may limit its use.
Further trials would be required to demonstrate efficacy of
acetazolamide in this condition.
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Mifepristone

Mifepristone (RU-486) is a high-affinity, glucocorticoid and
progesterone receptor antagonist [119]. It is used to end an
early pregnancy for women who have been pregnant for
49 days (seven weeks) or less [120]. Nielsen et al. reported
a case of successful treatment of CSCR with oral mife-
pristone [121, 122]. The same group later reported on 16
patients with chronic CSCR in an uncontrolled study [123].
Oral mifepristone 200 mg was administered daily for up to
12 weeks. Seven patients gained⩾5 letters of vision, and
seven patients had improved OCT findings. There were no
serious adverse events. This led to the conclusion that oral
mifepristone has a beneficial effect in some CSCR cases.
However, this was an uncontrolled study and there have
been no further studies published on the use of mifepristone
in CSCR.

The results of the first RCT for mifepristone (STOMP-
CSC) were recently presented by Goldberg and Heier [124].
In this randomised, double-masked placebo-controlled
study 30 patients with chronic or recurrent CSCR were
randomised to receive either mifepristone 300 mg daily,
mifepristone 900 mg daily or placebo for 4 weeks. After
treatment, patients were observed for a further 4 weeks. In
both treatment groups, there was a statistically significant
reduction in CRT of 82 μm (p < 0.05) and improvement in
BCVA of 3.6L (p < 0.05). This compared to a non-
statistically significant reduction in CRT (47 μm, p= 0.45)
or BCVA (0.7L, p= 0.64) in the placebo group. There was
no statistically significant difference between outcomes for
the two treatment groups. There were no significant side
effects. This is the first RCT for mifepristone and shows
promising results and we await full results of this study.
Despite this, further larger studies are still required to
determine potential benefits of mifepristone.

Melatonin

Melatonin is involved in physiological regulation and parti-
cipates in the normal regulation of sleep, as well as potentially
playing a role in neuroprotection [125, 126]. Gramajo et al. in
a prospective, randomised, comparative case series of 13
patients compared melatonin 3 mg three times per day (n= 8)
with placebo (n= 5) in patients with chronic CSCR
[127]. Previous treatments included: anti-VEGF (n= 6), laser
(n= 1) non-steroidal anti-inflammatories (n= 1) or no treat-
ment. Patients with prior laser or anti-VEGF in the last
3 months were excluded.

At 1 month, BCVA improved in 87.5% of melatonin-
treated patients from baseline of 0.29 to 0.12, and all
patients had reduction in CMT, with three having total
resolution. No change in CMT or SRF was seen in the
placebo group and worsening BCVA 0.28 to 0.36 was seen.

One patient in the melatonin arm had subsequent recurrence
at 1 year follow-up. No unexpected adverse effects were
experienced, although two patients reported drowsiness for
the initial 24–48 h after initiation of treatment.

This is the first study to look at melatonin in CSCR and,
although promising, further studies are needed to ascertain
whether this may be a viable treatment for CSCR.

Finasteride

Finasteride is 5 alpha-reductase, an inhibitor of dihydrox-
ytestosterone often used in the treatment of benign prostatic
hypertophy and androgenic alopecia [128–130]. As well as
glucocorticoids, androgens have been proposed in the
pathogenesis of CSCR, and therefore antagonists may the-
oretically be an aid to treatment.

Forooghian et al. in a prospective, pilot study treated
patients with chronic CSCR with finasteride 5 mg o.d. for
3 months [131]. Five eyes of five patients were included.
There was no change in BCVA with treatment. Reduction
in CMT and SRF was seen at 3 months, although this was
not statistically significant. No patients had full resolution.

Increase in SRF after discontinuation was seen in four
patients. One patient reported loss of libido that resolved
after discontinuation of the drug. No statistically significant
benefit for finasteride has been shown from this study.

This is in contrast to the results of Moisseiev et al.
looking at the safety and efficacy of finasteride 5 mg o.d. in
29 eyes with chronic CSCR in a retrospective case series
[132]. A minimum of 3 to maximum 6 months was given.
Six had previous treatments: 3 PDT, 2 anti-VEGF, 1 both.
There was a significant improvement in mean VA and CMT
improving from 0.29 at baseline to 0.23, and from 354 to
247 μm at final visit. SRF resolution was seen in 33.3% at
1 month, 52.7% at 3 months and 75.9% at final visit.
Recurrence of SRF was seen in six eyes (20.4%) after
discontinuation and seven (24.1%) underwent further
treatment with PDT after finasteride. No adverse effects
were seen.

Finasteride may play a role in treatment of CSCR;
however, the evidence is mixed. As a relatively inexpensive
drug that is well tolerated, finasteride is a potentially eco-
nomically viable avenue to pursue. Further prospective,
control trials are needed to expand the data available.

Ketoconazole

Ketoconazole is a synthetic imidazole, which is used for its
anti-fungal properties, but also has anti-glucocorticoid
effect [133, 134].

Meyerle et al. looked at 5 patients with CSCR treated
with ketoconazole 600 mg od for 4 weeks in a retrospective
case review [135]. Mean BCVA and OCT findings showed
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no change from baseline, at 4 weeks or 8 weeks, despite
measured endogenous cortisol being lower at week 4.

Golshahi et al. showed similar findings in a non-rando-
mised, control study comparing ketoconazole 200 mg/day
to control in patients with CSCR for 4 weeks [136]. Mean
BCVA and OCT changes improved in both arms but there
was no statistically significant difference between groups.

Despite the theoretical treatment effect, there has so far
been no evidence to suggest the use of ketoconazole
in CSCR.

Antioxidants and curcum-phospholipids

As discussed, inflammation and oxidative stress have been
hypothesised as a causative pathway in CSCR. In a ran-
domised, placebo-controlled trial by Ratanasukon et al.,
patients with acute CSCR were assigned to receive high-
dose antioxidants or placebo for 3 months or until resolution
of SRF [137]. There was found to be no statistically sig-
nificant difference between the groups in reduction of CMT
or improvement in BCVA; however, there was a reduction
in additional treatment needed at the end of 3 months in the
antioxidant arm.

Further studies by Mazzolani et al. looked at the effect of
curcumin-phospholipid (lecithin) formulation (Norflo),
another antioxidant, in 18 eyes of 12 patients with acute and
chronic CSCR [138, 139]. There was reduction in neuror-
etinal thickness at 6 months and 95% showed reduction at
12 months. Mean BCVA improved at 6 months and 61%
showed statistically significant improvement at 12 months
with no patients reducing VA. Lack of comparison in this
study allows the possibility of spontaneous resolution to
occur; thus, the results must be interpreted with caution.

The evidence does not suggest the use of antioxidants for
treatment of acute CSCR; however, it may play a role in
reduction of treatment needed in chronic cases. However,
further comparative studies would be needed to look at its
use in both acute and more chronic cases.

Conclusions

This review has presented an overview of the scientific
literature available for the evidence of the use of oral
medications for the treatment of CSCR. Although none of
the studies presented have provided robust evidence of
efficacy of the medications presented, the MRAs, especially
eplerenone, appear to have the best evidence for use in this
condition, and may be suitable as a first line, non-invasive
treatment to be tried in patients who decline or are unsui-
table for other more invasive treatment modalities such as
laser photocoagulation, PDT or intravitreal anti-VEGF
injections.
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