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ABSTRACT.

Purpose: To study and compare the efficacy of different therapeutic options for the treatment of central serous

chorioretinopathy (CSCR).

Methods: This is a nonrandomized, international multicentre study on 1719 patients (1861 eyes) diagnosed with CSCR,

from 63 centres (24 countries). Reported data included different methods of treatment and both results of diagnostic

examinations [fluorescein angiography and/or optical coherent tomography (OCT)] and best-corrected visual acuity

(BCVA) before and after therapy. The duration of observation had a mean of 11 months but was extended in a minority of

cases up to 7 years. The aim of this study is to evaluate the efficacy of the different therapeutic options of CSCR in terms of

both visual (BCVA) and anatomic (OCT) improvement.

Results: One thousand seven hundred nineteen patients (1861 eyes) diagnosed with CSCR were included. Treatments

performed were nonsteroidal anti-inflammatory eye drops, laser photocoagulation, micropulse diode laser photocoagulation,

photodynamic therapy (PDT; Standard PDT, Reduced-dose PDT, Reduced-fluence PDT), intravitreal (IVT) antivascular

endothelial growth factor injection (VEGF), observation and other treatments. The list of the OTHERS included both

combinations of the main proposed treatments or a variety of other treatments such as eplerenone, spironolactone,

acetazolamide,beta-blockers,anti-anxietydrugs,aspirin, folicacid,methotrexate, statins,vitisviniferaextractmedicationand

pars plana vitrectomy.Themajority of the patientsweremenwith aprevalence of 77%.The odds ratio (OR) showedapartial or

complete resolution of fluid on OCT with any treatment as compared with observation. In univariate analysis, the anatomical

result (improvement in subretinal fluid using OCT at 1 month) was favoured by age <60 years (p < 0.005), no previous

observation (p < 0.0002), duration less than 3 months (p < 0.0001), absence of CSCR in the fellow eye (p = 0.04), leakage

outside of the arcade (p = 0.05) and fluid height >500 lm (p = 0.03). The OR for obtaining partial or complete resolution

showed that anti-VEGFand eyedropswere not statistically significant;whereasPDT(8.5), thermal laser (11.3) andmicropulse

laser (8.9) lead to better anatomical results with less variability. In univariate analysis, the functional result at 1 month was

favoured by first episode (p = 0.04), height of subretinal fluid >500 lm (p < 0.0001) and short duration of observation

(p = 0.02). Finally, there was no statistically significant difference among the treatments at 12 months.

Conclusion: Spontaneous resolution has been described in a high percentage of patients. Laser (micropulse and thermal)

and PDT seem to lead to significant early anatomical improvement; however, there is little change beyond the first month of

treatment. The real visual benefit needs further clarification.
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Introduction

Central serous chorioretinopathy
(CSCR) is an acquired chorioretinal
disorder that was first described by
Von Graefe in 1866 as recurrent central
syphilitic retinitis. (Kitzmann et al.
2008) It is characterized by serous
detachment of the neurosensory retina,
usually at the posterior pole. The
incidence is greater in men than women
(Kitzmann et al. 2008) between the
ages of 20 and 50 years (Gass 1977;
Gilbert et al. 1984; Yannuzzi 1986).

The aetiology of CSCR is unknown,
but the pathogenesis seems to involve
dysfunction of the choroid (the major
blood vessel complex feeding the outer
portion of the retina) and retinal pig-
ment epithelium (RPE) (Pr€unte &
Flammer 1996). The current hypothesis
of the pathophysiology of CSCR is
that choroidal vascular hyperperme-
ability is the principal cause of the
increased tissue hydrostatic pressure
beneath the RPE that eventually leads
to disintegration of the RPE (Uyama
et al. 1999).

The location and amount of subreti-
nal fluid determine what symptoms are
experienced. Central serous chori-
oretinopathy (CSCR) is commonly
associated with fluid accumulation
under the macula as well as the detach-
ment of the neurosensory retina (Wang
et al. 2008). When the detachment
occurs in the central macula, the most
common clinical features are reduction
in best-corrected visual acuity (BCVA),
metamorphopsia, micropsia, blurred
vision and mild dyschromatopsia.
There may be no symptoms when the
fluid is located outside the macula.

One diagnostic tool for CSCR is
fluorescein angiography (FA) that
shows typical focal leakage spots
(Bujarborua et al. 2010). At late stages
of CSCR, it is possible to observe dye
pooling in the sub-RPE space. Another
tool is indocyanine green angiography
(ICGA), which may show the dilated
choroidal vasculature corresponding
with choroidal hyperpermeability in

the late phase of CSCR (Spaide et al.
1996; Iida et al. 1999). Optical coher-
ent tomography (OCT) can demon-
strate neurosensory retinal detachment
and areas of pigment epithelium
detachment. Enhanced depth imaging
OCT in the areas corresponding to the
neurosensory retinal detachment was
found to be thicker, providing addi-
tional evidence that CSCR may be
caused by increased hydrostatic pres-
sure in the choroid (Imamura et al.
2009).

The natural history of CSCR in
most patients is self-limiting (Klein
et al. 1974). Subretinal fluid may dis-
appear in 2–3 months without any
treatment, and the prognosis is often
good. Therefore, observation may be
utilized instead of treatment during the
first months of onset. Cases that do not
resolve spontaneously might turn into
chronic CSCR.

There have been different therapies
for CSCR. At present, there is no
consensus on the management of
CSCR. The aim of this study is to
compare the relative effectiveness of
interventions for this disorder.

Material and Methods

The European Vitreoretinal Society
(EVRS) CSCR Study was a nonran-
domized, observational multicentre
study in which the goal was to analyse
the effects of various treatments for
CSCR on functional and anatomical
outcomes.

The research adhered to the tenets of
the Declaration of Helsinki. Members
of EVRS contributed to the study by
reporting on individual cases of CSCR
and their management from 2006 to
2015. A portal was created on the
EVRS website where reporting ques-
tionnaires were available to be filled
out for each patient treated. At the end
of the reporting period, the study
organizers received complete data on
1719 patients (1861 eyes) diagnosed
with CSCR from 63 centres (24 coun-
tries). The results were analysed

independent of investigators by the
Prof. Stefanos Bonovas, Department
of Biomedical Sciences, Humanitas
University, Milan.

Central serous chorioretinopathy
(CSCR) was defined as idiopathic
serous retinal detachment in the mac-
ular area associated with RPE changes
or leakage on FA. The inclusion crite-
rion was diagnosis of CSCR, and the
exclusion criterion was any eye surgery
in the 6 months prior to diagnosis of
CSCR.

Patients’ age, gender, refractive error
and first episode or recurrence of
CSCR were recorded. At baseline, all
patients had a complete ophthalmolog-
ical examination, including measure-
ments of BCVA and intraocular
pressure by Goldmann tonometry,
slit-lamp examination, FA and OCT.
The questionnaire also asked patients
about the presence of concomitant
systemic pathologies and whether they
were considered a high-stress personal-
ity.

For patients with CSCR, the ques-
tionnaire predetermined to choose cer-
tain treatment options: topical eye
drops, laser photocoagulation, micro-
pulse diode laser photocoagulation,
photodynamic therapy (PDT; standard
PDT, reduced-dose PDT and reduced-
fluence PDT), intravitreal (IVT) anti-
vascular endothelial growth factor
(VEGF), observation or ‘other treat-
ment’. Other treatment could vary
from combinations of the main pro-
posed treatments to completely differ-
ent treatments such as eplerenone,
spironolactone, acetazolamide, beta-
blocker, anti-anxiety drugs, aspirin,
folic acid, methotrexate, statins, vitis
vinifera extract medication and pars
plana vitrectomy. At baseline and 1, 3,
and 12 months after treatment, BCVA
was measured and OCT was per-
formed. At the final time point, BCVA
was measured, OCT was used and FA
in some cases.

The regulations and institutional
review board requirements were differ-
ent in each of the 24 countries. Every
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participant was responsible for follow-
ing the rules and regulations of each
individual country and institution. In
addition, the EVRS Ethics and Study
Design Committee approved the design
and ethical aspects of the study.

After cleaning the database, a global
worksheet was sent to each contribu-
tor, masking the name of the other
contributors, so that cleaning accuracy
could be agreed upon.

Patients

This is an observational, retrospective
cohort study of 1719 patients (1861
eyes) diagnosed with CSCR, from 63
centres (24 countries). Each centre
contributed an average of 27.3 patients
(median, 16; range, 2–185). The CSCR
diagnosis was confirmed by FA or
OCT in all patients. The majority of
patients were men (77.1%) and of
Caucasian race (72.3%). The charac-
teristics of the study cohort are sum-
marized in Table 1. The patient cohort
was followed up for [mean � SD;
median (interquartile ranges (IQR))]
18.1 � 15.6; 14 (6–24) months.

Seven-hundreds seventy-one cases
came from Turkey, South Korea and
Germany.Poland and Italy accounted for
more than 50% of cases; therefore, Asia
and Europe were mainly represented.

The mean age of patients was
47.0 � 10.4. The average age for men
was 46 and for women was 40.

For 57% of patients, there were not
reported data relating to the presence
of systemic diseases. Among the 26%
of patient for whom we have informa-
tion, hypertension was reported in
more than 70% of them. Only for
33.2% of patients we have information
about the contributing factors (60.1%
unknown and 6.7% missing), and the
majority (96.8%) of this 33.2% were
reported to have type A personality.
Although steroid use is known to be
one of the risk factors, in this group the
vast majority had not used steroids in
the previous 6 months. Among the 8%
that reported steroid use, the majority
had systemic use.

Among the 1861 eyes diagnosed with
CSCR, it was the first episode for 68%
of participants. The estimated duration
of the episode had high variation
(<3 months in 48%, 3–6 months in
19%, more than 6 months in 25%,
unknown in 8%). In 27% of cases, the
fellow eye demonstrated residues of
previous CSCR episodes. With regard
to the refractive status at initial pre-
sentation of CSCR, myopia (20%),
hyperopia (32%), emmetropia (35%)
or unknown (13%) were reported.
Visual acuity (VA) at presentation
was [mean � SD; median (IQR)]
0.26 � 0.25; 0.2 (0.1–0.4).

Among those where FA was used
(1493 eyes), 1–2 focal leakage areas
were shown in 69% of cases, 3 or more
in 15% and diffuse leakage in 16%.

The leak was within the arcade in 87%
of the eyes, while it extended outside
the arcade less frequently (13%). Other
findings were RPE detachment (49%),
window defects (46%) and choroidal
neovascularization (CNV, 4%).
Among those where OCT was used
(1836 eyes), subfoveal fluid was shown
in 94%, while the height of retinal
detachment had high variation
(<50 lm in 8% of cases, 50–100 lm
in 13%, 100–200 lm in 25%, 200–
500 lm in 46% and more than 500 lm
in 8%). Other findings were RPE
detachment (71%), CNV (4%) and
other retinal pathologies (25%). Only
about 10% of cases had simultaneously
bilateral involvement. For both women
and men, it was the first episodes in
almost 70% of cases while it was a
recurrence for 30% of them. The
number of episodes was 2–4.

The first treatment was anti-VEGF
medications in 164 cases (Avastin 143,
Lucentis 19 and Eylea 2; 8.8% in total);
thermal laser in 219 (11.8%), PDT in
341 (18.3%), micropulse laser in 37
(2.0%), topical eye drops in 292
(15.7%), other treatments in 358
(19.2%) and observation (no therapy)
in 450 (24.2%). Those eyes undergoing
PDT were treated as follows: full-dose,
12%; half-dose, 38%; half-fluence,
31%; FA-guided, 1%; ICGA-guided,
6% and unknown, 11%.

Statistical methods

Summary statistics are presented with
means � standard deviations (SD),
medians and IQR or percentages when
appropriate. The Shapiro–Wilk test
was used to determine if the variables
of interest were normally distributed.
Nonparametric methods (the Wilcoxon
matched-pairs signed-ranks test, the
Pearson chi-squared test and the
Kruskal–Wallis [equality-of-popula-
tions] rank test) were used for the
statistical evaluations.

For hypothesis testing, a probability
level lower than 0.05 was considered to
be statistically significant. All statistical
tests were two-sided. Stata software was
used for all statistical analyses (Stata
Corp., College Station, TX, USA).

Results

Data on VA measurements, OCT
results and further treatments received
were collected and analysed (Table 2).

Table 1. Characteristics of the study population (n = 1719).

Gender

Female 393/1719 (22.9%)

Male 1326/1719 (77.1%)

Ethnic group

Caucasian 1242/1719 (72.3%)

Asian 368/1719 (21.4%)

African 1/1719 (0.1%)

Middle Eastern 65/1719 (3.8%)

Indian 43/1719 (2.5%)

Precipitating factors

Unknown 1043/1719 (60.1%)

Missing 116/1719 (6.7%)

Stressed personality 552/570 (96.8%)

Pregnancy 7/570 (1.2%)

Systemic disorders

Hypertension 253/1719 (14.7%)

Diabetes mellitus 51/1719 (3.0%)

Cardiac disorders 17/1719 (1.0%)

Renal failure 9/1719 (0.5%)

Malignancy 15/1719 (0.9%)

Bone marrow transplantation 2/1719 (0.1%)

Steroid treatment received during the last 6 months 134/1719 (7.8%) Systemic, 80%

Intravitreal, 1%

Periocular, 7%

Topical, 12%
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Visual acuity (VA) was statistically
significantly lower at 1, 3 and
12 months, and at the final follow-up
compared with baseline. In total, an
average of 0.6 recurrences per patient
(median, 0; IQR, 0–1) was reported.

The relatively large number of treat-
ment options available for CSCR and
the lack of standardization in the
integration of these treatment regimens
presented some challenges. Given these
limitations, we decided to present the
results as trend lines displaying
improvement in VA and retinal thick-
ness over time. The trend lines, there-
fore, can be used to classify the
efficiency of each treatment and must
be considered as indicators of compar-
ative results; they are not a precise
measure of exact number of lines of
improvement in vision.

Anatomical results

In univariate analysis, the anatomical
result (change in subretinal fluid using
OCT at 1 month) was favoured by age
<60 years (p < 0.005), no previous obser-
vation (p < 0.0002), duration <3 months
(p < 0.0001), absence of CSCR in the
fellow eye (p = 0.04), FA leakage outside
the arcades (p = 0.05) and fluid height
>500 lm(p = 0.03). Inmultivariate anal-
ysis, the anatomical result was favoured
by age <60 years (p = 0.03), duration
<3 months (p < 0.0001), FA outside the
arcade (p = 0.02), fluid height >500 lm
(p = 0.005) and any treatment versus
observation. Furthermore, the use of
thermal laser, micropulse, PDT is supe-
rior to anti-VEGF, others and drops
therapy.

The OR for obtaining partial or
complete resolution (95% confidence
limits) between treatment versus obser-
vation show that anti-VEGF and eye-
drops did not show a statistically
significant effect. Instead, PDT (8.5),
thermal laser (11.3) and micropulse
laser (8.9) lead to better anatomical
results and with less variability.

The analyses of the time-points of 3
and 12 months do not show any sig-
nificant variation with respect to
1 month when considering one single
treatment at baseline and no change of
treatment.

Functional results

In univariate analysis, the functional
result (change in VA at 1 month) is

favoured by first episode (p = 0.04),
height of subretinal fluid >500 lm
(p < 0.0001) and short duration of
observation (p = 0.02). In multivariate
analysis, the same functional result is
favoured by the first episode, subfoveal
fluid height >500 and any treatment.

There was a statistically significant
different pattern of VA at the four
time-points for the five considered
treatments (interaction of time by
treatments: p = 0.0037). For all treat-
ments, there was a statistically signifi-
cant increase in VA from baseline;
there is a curvilinear trend with a
significant improvement in VA between
baseline and 3 months. Instead from 3
and 12 months there is a slight
decrease in VA for thermal and micro-
pulse laser, practically no change for
PDT and anti-VEGF, and a further
slight increase for observation and
topical eye drops. Finally, there was
no statistically significant difference
among any of the treatments at
12 months.

It seems that every choice brings an
improvement around 1 logMar line, but
the variability of results is very wide for
every treatment (Figs 1 and 2).

Summary statistics for pre- and
posttreatment VA and OCT and
respective changes by treatment group
are presented in Table 2. Results (VA
and OCT) differed between the treat-
ment groups. However, these compar-
isons should be interpreted with great
caution for several reasons: the study
was retrospective and observational
(i.e., not randomized), VA was differ-
ent between treatment groups at base-
line, and there were a lot of missing
values.

Discussion

The treatment of CSCR is much
debated in the literature, and it is not
clear whether, when and how it should
be treated. This is the first collaborative
international study investigating a
large number of patients (1719
patients, 1861 eyes).

Regards the study population, the
wide range of patient0s age (20–
83 years) could open the discussion on
differential diagnosis between age-re-
lated macular degeneration (AMD)
and late-onset CSCR or just residues
of CSCR in older patients who had had
CSCR at a younger age. Therefore,
taking into account the advanced age of

a small minority of patients and that
ICGA examination for differential
diagnosis was not required for study
inclusion, their diagnosis may be a
matter of dispute.

Fifty-seven percent of patients could
not identify concomitant disorders,
which may be because ophthalmolo-
gists did not collect a thorough medical
history. Central serous chorioretinopa-
thy (CSCR) is a disease that is known
to occur mainly in patients with good
health. However, among the 26% of
patient for whom we had information,
hypertension was reported in more
than 70%. In Europe, the prevalence
of hypertension is 35–45% and in
South Korea it is 25% (Singh et al.
2000; Mancia et al. 2013). Therefore,
in the CSCR group, the prevalence is
high.

The estimated duration of the dis-
ease at presentation to the doctor was
usually less than 3 months. Most of the
eyes were emmetropic, whereas only
26% were hyperopic. As previously
shown, a diagnosis can be made just
with OCT; however, more than 80% of
physicians performed FA to confirm
the diagnosis. A limitation of this study
is that ICGA was not required. The
reported cases were mostly confined
within the arcades and limited to 1 or 2
spots visible in FA.

Information related to ‘other find-
ings’ was only available for 30% of
patients. In some of these cases, CNV
was detected, which may have led to
the problem of differential diagnosis
with AMD. They could be cases of
CNVs or polypoidal choroidal vascu-
lopathy that simultaneously appeared
after previous treatment. No ICGA
exams were required in the study, so
AMD cases may have been incorrectly
diagnosed as CSCR.

Considering that current study is not
a randomized trial, there is a risk of
selection bias with regard to the cases
reported on by each physician. Based
on the recommendation by the Insti-
tute of Statistics of Humanitas Univer-
sity, this risk was limited by always
comparing the results obtained with
different treatment modalities as
opposed to presenting individual values
of visual improvement at different
time-points along the trend lines. Fur-
thermore, the large number of reported
cases and participating physicians in
each treatment group worked to reduce
selection bias.
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The analysis of combinations of
treatments is not presented due to a
difficult statistical interpretation and
missing data.

Argon laser treatment

Focal photocoagulation can occlude
leaks through defects in Bruch’s

membrane. Lower intensity laser with
longer duration and moderate spot size
(100–200 lm) reduce the risk of
rupture of Bruch’s membrane, devel-
opment of CNV and progressive atro-
phy of the area of the laser treatment
(Robertson & Ilstrup 1983). Usually,
laser spots have as a target the focal
leakage spot, which has been identified
in FA and which is the point from
which the subretinal fluid originates.

Spitznas hypothesized an inversion
of fluid transport across the anomalous
RPE from the choroid towards the
neuroretina. (Miller & Farber 1984;
Spitznas 1986) Photocoagulation could
lead to the improvement of CSCR by
obliterating the anomalous focus of
RPE leading to a migration of adjacent
epithelial cells towards the treatment
site and repairing the area of focus
‘leakage’.

Focal photocoagulation of the leak-
age spots does not affect VA negatively
(Leaver & Williams 1979; Robertson &
Ilstrup 1983). Robertson & Ilstrup
(1983) showed that there was a reduc-
tion in CSCR recurrences and duration
of the presence of subretinal fluid with
direct argon laser treatment compared
with sham after 18 months of observa-
tion. In a review, it was emphasized
that argon laser treatment is effective
when the focal leakage in FA is extra-
foveal. If it is juxta- or subfoveal, there
is the risk of injury to the foveal
photoreceptors (Wang et al. 2008).

Controversely, Dellaporta (1976)
observed that recurrences were 3.3
times more frequent in treated eyes
compared with untreated. Gilbert et al.
(1984) have performed a retrospective
study on CSCR patients treated with
argon laser photocoagulation and
untreated eyes and showed no differ-
ence in VA and recurrence rate
between the two groups. The discor-
dant results of these studies could be
explained by different follow-up time
and treatment techniques. Robertson
(1986) proposed an early laser photo-
coagulation when VA is 20/40 or less to
reduce recurrences. Wang recom-
mended an early argon laser treatment
regardless of VA to shorten the dura-
tion of CSCR symptoms (Wang et al.
2008).

In a prospective randomized trial of
argon laser photocoagulation in the
management of CSCR, long-term fol-
low-up (6.4–12.1 years) revealed no
evidence that treatment significantly

Fig. 1. Improvement in BCVA from baseline to 1 month.

Fig. 2. Improvement in BCVA from baseline to 12 months.
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influenced visual outcomes. Treatment
did not reduce either the recurrence
rate or the prevalence of chronic dis-
ease. The justification for argon laser
photocoagulation appears to be limited
to the hastening of symptomatic relief
by earlier resolution of serous detach-
ment (Ficker et al. 1988).

The OR (11.3) for obtaining a par-
tial or complete resolution with argon
laser treatment compared with obser-
vation showed statistically significant
results in favour of photocoagulation
treatment. Best-corrected VA (BCVA)
improved from baseline to 1 month
and then decreased from 3 months to
12 months (Figs 1 and 2). The number
of recurrences at 1 year was fewer than
in the observation group. The percent-
age of persistent CSCR in the argon
laser group at the end of the follow-up
was better than in the observation
group, 20% and 39%, respectively
(Table 2).

Limits to evaluate the role of the
laser treatment in our study were that
no differentiation was made in sub-
groups for the different types of lasers
(green, red and yellow), and no stan-
dard parameters were used for the
treatment (spot diameter and treatment
area).

Photodynamic therapy with verteporfin

Verteporfin PDT has been recom-
mended to treat acute CSCR and to
avoid recurrences (Nicholson et al.
2013). The mechanism of PDT treat-
ment in chronic forms is not known. It is
supposed that PDT acts in CSCR by
inducing choroidal hypoperfusion, vas-
cular narrowing and remodelling in
order to negate choroidal hyperperme-
ability which is often found in CSCR,
ultimately leading to a reduction in
choroidal congestion, vascular hyper-
permeability and extravascular leakage
(Chan et al. 2003a,b). Others have pro-
posed that PDT also contributes to
repair the blood-retina barrier (Taran-
tola et al. 2008). PDT therapy is effec-
tive on the permeability and perfusion
of the choroid; therefore, it has been
used in the treatment of CSCR (Husain
et al. 1999; Chan et al. 2003a,b).This
aspect has been shown byMaruko, who
described reduction in choroidal thick-
ness and hyperpermeability in ICGA
after PDT (Maruko et al. 2010).

Photodynamic therapy (PDT) usu-
ally is applied in cases of CSCR inside

the arcades or in cases that have not
benefitted from other treatments or
observation. PDT complications are
dose-dependent and consist of CNV,
choriocapillaris ischaemia, RPE tear
and development of RPE atrophy
(Schl€otzer-Schrehardt et al. 2002; Sch-
midt-Erfurth et al. 2002; Cardillo Pic-
colino et al. 2003). Some authors have
reported on studies of CSCR the use
of PDT therapy with modified param-
eters, such as reduced dose of verte-
porfin, time of exposure and fluency,
so as to reduce the risk while main-
taining the treatment benefit (Lai et al.
2006; Chan et al. 2008; Reibaldi et al.
2010).

Photodynamic therapy (PDT) ther-
apy is effective on the permeability and
perfusion of the choroid; therefore, it
has been used in the treatment of
CSCR (Husain et al. 1999; Chan et al.
2003a,b). This aspect has been shown
by Maruko, who described reduction in
choroidal thickness and hyperperme-
ability in ICGA after PDT (Maruko
et al. 2010).

Cases of CSCR patients were
described, which after conventional
PDT therapy (in accordance with the
Treatment of Age-related Macular
Degeneration with PDT guidelines)
(1999 presented transient reduction in
macular function by mERG, showed
RPE atrophy or developed a CNV
(Cardillo Piccolino et al. 2003; Chan
et al. 2003a,b; Lai et al. 2004; Tzekov
et al. 2006).

Lai has used modified parameter for
PDT treatment, both the verteporfin
dosage and the time between its admin-
istration and execution of the laser, and
demonstrated to reduce collateral dam-
age and maintain the same effectiveness
(Lai et al. 2006). Zhao et al. (2009)
observed that 30% of the standard
dose was the minimum amount of
verteporfin to maintain the same treat-
ment effectiveness as the full dose.

In a prospective nonrandomized
study, Reibaldi compared standard
PDT with low-fluence PDT, the latter
with reduced energy/exposed are/ex-
plosion time. Results of the 2 groups
were similar in terms of the disappear-
ance of subretinal fluid and improve-
ment in VA (Reibaldi et al. 2010).

In our study, the OR (8.5) for
obtaining a partial or complete resolu-
tion with PDT treatment compared
with observation showed statistically
significant results in favour of PDT.

BCVA improved from baseline to
1 month, but there was practically no
change from 3 to 12 months (Figs 1
and 2). The number of recurrences at
1 year was less compared with the
observation group. The percentage of
persistent CSCR in the PDT group at
the end of the follow-up was inferior to
all the groups studied and was 18%
(Table 2).

Many aspects are unclear: the efficacy
and safety of a specific setting of the
PDT protocol, the studies’ outcomes
refer to a relatively short-term follow-
up, moreover, the effects of PDT on
chorioretinal atrophy, the role of PDT
on the rate of recurrences and the
cumulative effect of repeated treat-
ments.

Limits to evaluate the role of PDT
treatment in our study were that no
differentiation was made in subgroups
for the different types of PDT (stan-
dard, low-fluence and half-dose) and
no standard parameters were used for
the treatment.

Intravitreal anti-VEGF

The target of anti-VEGF therapy is to
regress neovascular vessels and reduce
vascular permeability. Therefore, anti-
VEGFs could be effective in eyes with
CSCR that are complicated by sec-
ondary CNV. The role of IVT in acute
and chronic CSCR that is not compli-
cated by CNV is based on the theory
that choroidal hyperpermeability is
associated with increased expression
of VEGF, although increased levels of
VEGF have not been found in the
aqueous humour of eyes with CSCR
(Schaal et al. 2009; Seong et al. 2009;
Lim et al. 2010; Shin & Lim 2011).
However, Jung et al. (2014) showed
that CSCR patients who responded to
IVT bevacizumab had higher VEGF
levels in aqueous humour compared
with those who did not respond.

There are various anti-VEGF agents
used in ophthalmology, but none of
these has been approved specifically for
use in the treatment of CSCR. Reports
about treatment of CSCR with IVT of
bevacizumab are uncontrolled, have a
small number of patients and a short
follow-up period (Torres-Soriano et al.
2008; Huang et al. 2009; Schaal et al.
2009; Seong et al. 2009).

In our study, the OR (1.9) for
obtaining a partial or complete resolu-
tion of subretinal fluid (SRF) with IVT
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anti-VEGF compared with observation
did reach statistical significance in
favour of injections. BCVA improved
from baseline to 1 month and there
was practically no change from 3 to
12 months (Figs 1 and 2). Compared
with the observation group, the num-
ber of recurrences was higher. Same is
valid for the percentage of persistent
CSCR in the IVT group at the end of
the follow-up, which was 45% and
higher compared with all other groups
studied. Interpretation of the outcome
in this subgroup with anti-VEGF treat-
ment is difficult. As a lower VA at
baseline, a greater tendency for recur-
rences and persistence of the disease
(Table 2) was stated, some cases with
AMD misdiagnosed for CSRC might
have been included.

Micropulse laser photocoagulation

Micropulse diode or argon laser treat-
ment includes a succession of repetitive
ultrashort laser pulses targeting theRPE
(Sivaprasad et al. 2010). The aim of
treatment is to improve RPE function.
Direct effects at the points of leakage
identified in FA are obtained on the
RPE and only aminor thermal energy is
released to the choroid and neurosen-
sory retina, and thus avoiding to dam-
age to those structures (Ricci et al. 2004;
Chen et al. 2008; Roisman et al. 2013).
Traditionally, aiming at focal leakage
outside the macula with argon laser
photocoagulation was more commonly
used; however, treatment with micro-
pulse laser is now increasing in use.

Chen et al. (2008) examined 26
CSCR eyes. At the end of follow-up,
the average preoperative foveal thick-
ness was reduced by more than half. A
gain in VA of three lines or more was
achieved in 58% of eyes, and a gain of
between one and three lines was
achieved in 23% of eyes.

Ricci et al. (2004) described a case
series of seven patients presenting with
CSCR with well-defined active leaking
sites suitable for laser treatment and
with serous retinal detachment persist-
ing for 6 or more months. At 4–8 weeks
after micropulse laser, the neuroepithe-
lial detachment had completely resolved
in five patients and reduced in two
patients. At the 12-month follow-up
visits, no recurrence had occurred.

Only one randomized clinical trial
has assessed diode micropulse laser
versus argon laser photocoagulation

in acute CSCR. Patients in both groups
had complete resolution of subretinal
fluid at 12 weeks follow-up. No
patients had scotomas in the micro-
pulse group compared with 3 out of 15
patients in the argon laser group who
had persistent scotomas. Contrast sen-
sitivity was also significantly better in
the micropulse laser group (Verma
et al. 2004).

In our study, the OR (8.9) for
obtaining a partial or complete resolu-
tion with micropulse laser treatment
compared with observation showed
that this treatment offers the best
results with less variability compared
with other groups. Best-corrected VA
(BCVA) improved from baseline to
1 month, and there was practically no
change from 3 to 12 months (Figs 1 and
2). The number of recurrences at 1 year
was less compared with other treatment
and the observation group. The percent-
age of persistent CSCR in the micropulse
group at the end of the follow-up was
inferior to the observation group with
35% and 39%, respectively (Table 2).

Possible limitations of micropulse
laser photocoagulation evaluation in
our study were that the type of laser
(diode versus yellow) and parameters
used for the treatment (spot diameter
and treatment area) were not specifi-
cally noted.

Nonsteroidal anti-inflammatory eye drops

Central serous chorioretinopathy
(CSCR) damage is thought to be
caused by abnormal choroidal perme-
ability, ischaemia and inflammation
(Liegl & Ulbig 2014), with consequent
exudative changes and neurosensory
retinal detachment. Therefore, choroi-
dal circulation could have an impor-
tant role in CSCR pathogenesis due to
abnormal coagulation and platelet
aggregation leading to microthrombus
formation and increased blood viscos-
ity (Caccavale et al. 2011). Topical
nonsteroidal anti-inflammatory thera-
pies have been shown to inhibit pros-
taglandin (PG) synthesis and platelet
aggregation and to stabilize cell mem-
branes (Zhao et al. 2012).

Anti-inflammatory eye drops have
usually been used in ophthalmology to
control postoperative pain and poste-
rior segment inflammatory diseases
such as uveitis and cystoid macular
oedema (Jones & Francis 2009; Wang
et al. 2013). Topical nonsteroidal anti-

inflammatory therapies reduce produc-
tion of cyclooxygenase enzymes and
subsequent formation of PGs, acting
on the iris and ciliary body and pre-
venting vasodilation, blood–ocular
barrier disruption, leucocyte migration
and pain (Kim et al. 2010; Russo et al.
2013). Therefore, topical anti-inflam-
matory therapies may inhibit choroidal
inflammation and ischaemic processes
that may be involved in CSCR patho-
genesis.

In our study, the OR (1.8) for obtain-
ing a partial or complete resolution with
nonsteroidal anti-inflammatory thera-
pies compared with observation was not
statistically significant. Best-corrected
VA (BCVA) improved from baseline to
1 month. The eye drops and observa-
tion groups were the only ones that had
a slight increase in BCVA from 3 to
12 months, probably because patients
with a less severe disease were selected in
these groups (Figs 1 and 2). The number
of recurrences was higher than in the
observation group. The percentage of
persistence of CSCR in the eye drops
group at the end of the follow-up was
less compared with the observation
group with 28% and 39%, respectively
(Table 2).

Limitations to evaluate the effect of
nonsteroidal anti-inflammatory eye
drops in our study were that no differ-
entiation was made in subgroups for
the different nonsteroidal anti-inflam-
matory medications (bromfenac,
nepafenac and fluorometholone) and
no standard parameters were used for
treatment (number of daily applica-
tions and therapy period).

Other therapies

The OR (2.7) for obtaining a partial
or complete resolution with other
treatments compared with observation
showed no statistically significant
results. The number of recurrences at
1 year was less than in the observa-
tion group, but the percentage of
persistent CSCR in other groups at
the end of the follow-up was higher
compared with the observation group
with 42% and 39%, respectively
(Table 2).

As more than 15 different therapeu-
tic regimes were performed, statistical
analysis was not possible and mean-
ingful results could not obtain.

In conclusion, decision-making of
CSCR treatment remains difficult for
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ophthalmologists and therapeutic
option remain controversial. Sponta-
neous resolution has been described in
a high percentage of patients, but the
individual course is unpredictable. In
fear of irreversible functional and
structural damage in long-standing or
chronic disease, different treatments
modalities have been suggested and
proposed as being efficaciously.

This is the first study evaluating
different treatment options of CSCR
in a large number of patients. Laser
(micropulse and thermal) and PDT
apparently lead to significant anatom-
ical improvements; however, there is
little change beyond the first month of
treatment. Limitations of this study are
their retrospective, nonrandomized
character, and that treatment criteria
and the choice of therapy did not
follow a strict protocol. Thus, despite
the large number of cases, the question
on effective treatment(s) needs further
investigations. In view of the high
proportion of improvements and reso-
lution of SRF even in the long run,
setting up a study design for CSCR
remains difficult.
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