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ﬂBSTRACT \

Background: The purpose of this systematic review and meta-analysis was to evaluate the efficacy
of sub-threshold laser versus spironolactone for the treatment of central serous chorioretinopathy
(CSCR).

Methods: A comprehensive search was conducted using PubMed, Cochrane, EMBASE, and Google
Scholar for randomized conftrolled trials, comparative and individual studies on spironolactone and
sub-threshold laser in the treatment of CSCR. This search was performed according to PRISMA
guidelines, covering studies published from January 2010 up to August 2024. Studies published were
selected based on inclusion criteria, including patients with CSCR= 3 months and outcomes such as
best corrected visual acuity (BCVA), sub-retinal fluid resolution (SRF), and central macular thickness
(CMT). Studies other than RCTs or those without relevant outcome measures were excluded from the
meta-analysis. Data synthesis was conducted using RevMan 5.4.1, effective sizes were presented as
Mean difference (MD) with a 95% confidence interval. Heterogeneity was assessed using the
[2statistic. The risk of Bias for each study was conducted using the revised Cochrane Risk of Bias Tool
for RCTs.

Results: 8 studies, comprising 371 eyes, met the inclusion criteria. Spironolactone demonstrated a
significant reduction in SRF at the 3rd and 6™ month follow-up as compared to sub-threshold (MD=
-27.93, 95% Cl-41.61 to -14.06, P< 0.0001). The sub-threshold laser was more effective in reducing SRF
at 6th month (MD= -41.61, 95% Cl -69.21 t0-12.90, P=0.004). No statistical difference was found
between the 2 treatments for BCVA improvement. The sub-threshold laser was seen more effective
in reducing CMT in the é6th month (MD= 47.99, 95% CI 31.20 to 64.77, P< 0.00001). Heterogeneity
was substantial in some outcomes, indicating variability across the studies (12> 75%).

Discussion: Spironolactone appeared more effective in reducing SRF in CSCR, while sub-threshold
laser showed greater efficacy in reducing CMT. Both freatments offer benefits, but further
larger-scale, multi-center trials are required to address the observed heterogeneity and long-term
efficacy.
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INTRODUCTION photodynamic therapy (PDT) are effective
Central  Serous Chorioretinopathy  (CSCR) s freatment modalities. The half-dose PDT with

characterized by the accumulation of serous fluid
beneath the neurosensory refina, leading to a
localized serous detachment '. The exact
pathogenesis of CSCR is not fully understood but is
believed to result from hyper-permeability of
choroid and dysfunction of refinal pigment
epithelium  (RPE), which comprises of the
blood-retinal barrier and leads to accumulation of
sub-retfinal fluid (SRF) 2. CSCR is often associated with
stress, and corticosteroid use and predominantly
affects young men aged 30-50 years 3. The
prevalence of CSCR in males has been seen to be
9.9/10,000, six fimes higher than in women,
1.7/10,000. Patients usually experience symptoms
such as blurred vision, central scotoma, and visual
distortion 4. CSCR can be characterized as acute
and chronic, each with distinct progression and
treatment strategies®. Acute CSCR is referred to as a
condition that resolves within 3- 6 months and vision
returns to normal in 80% of cases with recurrence
seen in 50% of cases. 15% of the cases in CSCR follow
the chronic course which persists for more than 12
months ¢.

The diagnostic investigations include Optical
Coherence Tomography (OCT) to assess the
accumulation of fluid and Fundus Fluorescein
Angiography to identify the area of leakage 7. The
acute CSCR often resolves spontaneously within 2-3
months, chronic CSCR requires intervention to
prevent long-term visual impairment. The treatment
includes photodynamic therapy, sub-threshold
laser, anfi-vascular endothelial growth factor
injection (VEGF), and oral mineralocorticoid drugs 8.
The first line approach in mild or first-time cases is
observation with lifestyle modification, including
stress reduction, discontinuation of steroids, stopping
smoking, and control of blood pressure °.

In cases requiring freatment, pharmacological
freatment has shown promising results.
Mineralocorticoid  receptor  antagonists  like

Eplerenone and Spironolactone help to reduce
choroidal hyperpermeability and promote fluid
reabsorption '°. Other opftions include Rifampin,
which increases choroidal metabolism, and
Mifepristone, a glucocorticoid receptor antagonist
under investigation for treatment of CSCR ". For
persistent and chronic cases, laser and
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verteporfin remains the effective option for the
treatment option for chronic CSCR, as it reduces the
choroidal hyper-permeability and improves the
refinal functional with minimal collateral damage'.
Focal laser photocoagulation can be applied fo the
extra foveal leakage site to accelerate resolution.
Sub-threshold laser therapy, such as micro pulse
laser, has emerged as a safer alternative fo
fraditional laser photocoagulation, as it minimizes
retinal damage by delivering a non-continuous
energy pulse fo stimulate RPE repair without causing
visible burns. This technique is particularly useful in
cases where the leakage site is closer to fovea .

In some cases, intravitreal anti-vascular endothelial
growth factors (VEGF) like Ranibizumab and
Aflibercept may be beneficial, especially when
choroidal neovascularization is present 4. The
prognosis of CSCR is generally favorable but chronic
cases require aggressive management to achieve
optimal visual outcome. Regular follow-up is
essential fo assess the freatment response 'S. There
has been limited research available on this topic
both in Pakistan and internationally with no existing
Meta-analysis. The absence of comprehensive
evidence leads to uncertainty in clinical decisions.
The meta-analysis aimed to assess the efficacy of
sub-threshold versus Spironolactone for the
freatment of CSCR. Specifically, the analysis seeks to
determine which treatment options results in better
visual outcomes and complete resolution of
sub-retinal fluid with lesser side effects, thereby
guiding clinical decision-making for managing
CSCR effectively.

METHODS

Study Design

A systemafic review and meta-analysis of
randomized studies were conducted following the
2020 “Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines™'e.
For all practical and analytic aspects of the study,
we  were adherent  to the Cochrane
recommendation. The study protocol was registered
on PROSPERO (ID: CRD42024596399) before the
commencement of the research'’,
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Inclusion Criteria
The inclusion criteria were based on adults = 18 years
diagnosed with central serous chorioretinopathy

(CSCR) = 3 months, confimed by clinical
examination and imaging (Optical coherence
fomography, Fundus Fluorescein Angiography).

Chronic CSCR is defined as a persistent of
symptoms. All retrospective and prospective clinical
frials published in English and approved by
appropriate ethical approval committees were
included. Both comparative studies (directly
comparing sub-threshold laser and spironolactone)
and separate studies (evaluating either intervention
independently) were included. Studies must involve
sub-threshold laser with parameters wavelength
577nanometer, spot size 100-300 microns, 50-200
millivolt power, 100-500 millisecond pulse duration,
and 1-5% duty cycle. Studies must involve
spironolactone with a dosage of 50-60 mg/day in
divided doses twice or thrice a day. Comparative
studies must include  sub-threshold  versus
spironolactone  including dosages and  all
parameters as separafe studies, there should be
clear informatfion about the parameters and
dosage. Studies must include all the following
outcomes related to the effectiveness of freatment:
Visual acuity assessment was done by using
Snellen’s chart/ log MAR, and retinal fluid resolution
and central macular thickness was measured by
OCT with a minimum of 3 months follow-up.

Exclusion Criteria

Studies with participants with secondary CSCR (such
as steroid-induced), individuals with significant
comorbid ocular condifions which affect outcomes
such as glaucoma, hypertensive retinopathy,
Diabetic retinopathy and age-related macular
degeneratfion) were  excluded from  the
meta-analysis. Case reports, reviews, comparative
studies assessing different treatment options, studies
involving individual or comparative therapies that
do not follow the intervention protocol, using
different  wavelength lasers, using different
sub-threshold laser parameters or using different
doses of drugs were not included. Studies that do
not assess the outcome on each follow up visit or
missed some outcome. Studies published in a
language other than English and ones with a high
risk of bias, as determined by quality assessment
tools, were excluded.

Literature Search Strategy

A PRISMA-based search strategy employing
Boolean operators and the PICO (Patient,
Interventional, Control, and Outcome) framework
was implemented across online databases
including PubMed, Cochrane, EMBASE, and Google
Scholar. The Boolean operators OR and AND were
used to connect various synonymous MeSH
(Medical Subject Headings) terms. The search terms
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included effectiveness of sub-threshold versus
spironolactone for the treatment of central serous
chorioretinopathy, Role of sub-threshold laser in the
freatment of CSCR, and Efficacy of Spironolactone
for the treatment of CSCR. All relevant RCTs were
selected for our meta-analysis from January 2010 up
to August 2024, without applying any filters based on
language, publication date, author’'s name, and
instifute or country of publication. Additionally, the
search was broadened by employing backward
snowballing to explore the references of the article
that initially met our predefined selection criteria. A
comprehensive overview of the search strategy is
outlined in Table 1.

Study Selection

The literature screening was conducted using
Rayyan Al, a web-based application designed to
assist in systematic reviews and meta-analysis18. A
redundancy check was implemented to exclude
duplicate articles from the dataset. The remaining
articles were meticulously screened by two
independent authors (AK and AF) based on their
titles and abstracts to ensure they met the defined
selection criteria.  Any discrepancies were
thoroughly discussed and resolved with input from a
third author (QS).

Data Extraction

Research and parficipant characteristics were
extracted info an Excel sheetf, including study
framework, population characteristic, sample size,
group-specific participant count, general patient’s
characteristics, follow- up and outcome. This data
was verified by two independent authors (AK and
AF). Any discrepancies were addressed through
discussion and consensus with a third reviewer (QS).

Study Quality Assessment

Two reviewers (AK and AF) separately evaluated
the robustness of the shortlisted studies using the
revised Cochrane Risk of Bias Tool for RCTs!?. They
analyzed studies based on the method used for
generating allocation sequence, randomization of
participants, and handling of missing data. Any
discrepancies were resolved through consensus.

Data synthesis

The data synthesis was conducted using RevMan
5.4.1 software, provided by the Cochrane
Collaboration®. Our meta-analysis included two
RCTs comparing the efficacy of sub-threshold laser
and Spironolactone treatment?'22 Due to the
limited amount of comparative data, the analysis
was supplemented by incorporating six additional
RCTs: three focusing on sub-threshold laser alone,
23,2425 gnd three assessing Spironolactone alone ¢
27. 28 Data from each outcome were entered to
generate forest plotfs. To provide a standardized
control for comparison, the control group data from
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the Sinawat 2020 study were used for spironolactone
in the sub-threshold laser-only studies and for
sub-threshold laser in the spironolactone-only
studies. For each outcome, BVCA, CMT, SRF, Risk
Ratio (RR), and Mean difference (MD) were
calculated and presented using a forest plot. The
meta-regression was expressed as a coefficient
(COeff) with corresponding P-values. A
random-effect model was employed for the
meta-analysis and meta-regression, pooling the risk
rafio along with a 95% confidential interval.
Statistical significance was defined as a P-value of <
0.05. Heterogeneity was evaluated using the
Higgin'SIZ test, with the value of 2= 25-50%
considered mild, 50-75% moderate, and >75%
indicative of substantial heterogeneity. Sensitivity
analysis was applied to the subgroups to ensure the
reliability of the outcomes.

Risk of Bias
The risk of bias for included studies was evaluated
using the Cochrane Risk of Bias tool for randomized

controlled trials. The assessment focused on study
design, adherence to the intended intervention,
handling of missing outcome data, oufcome
measurement, and the selection of reported results.
Each study was rated as having low risk, moderate,
or high risk of bias based on these domains. For
studies with unclear methodology, additional
information was sought where possible to clarify
potential biases.

RESULTS

The search identified 194 records, out of which 19
were duplicates and 4 were in non-English
language. 154 of the remaining were considered
irelevant due to different treatment strategies used
for comparison. This resulted in 17 records being
retrieved in full text for eligibility assessment. After
comprehensive evaluation 8 studies were found
eligible and included for quantitative analysis. An
overview of this process is provided in the PRISMA
Chart (See Figure 1).

Identification of studies wvia databases and registers

)

Records remowved before
= screening:
2 _ . . Druplicats records remowed {n
E Reconds identified from = 1%
d rastabases: (n= 194) - ol 5 .
= Databases: (n 34) Records marked = igible
[ by srtomation boo = O
= Records remowed for other
ressons {m = 4)
— l
Records scresned Records excleded
=171 [ =1 \
=171} {n =154)
Reports sowght for retriewal
= (n =17}

Reports assessad for eligibility:
m=1
{

Studies includad in review
(n =85

()

Figure 1: PRISMA Flowchart

Characteristics of Eligible Studies

Reports exclheded: {n = S}
Wirong populstion {n
Mon RCTs {(n= 3}
Wrong trestment {n= 1}

= )

The 8 eligible studies included in the meta-analysis comprised 371 eyes of chronic CSCR patients. Among
these, 204 patients received sub-threshold laser therapy while 167 were treated with Oral Spironolactone.
The age and gender distribution of the study groups were consistent across all studies. The average age of
patients was found to be 46.96 years. On average, males constituted the majority across all studies, with a
male-to-female ratio of 3.39:1. Males accounted for 77.24% of the total population, while females
represented 22.76%. The mean follow-up period was 7.82 + 3.36 months. All the studies included a mean
baseline BCVA of 0.31 £ 0.3. Table 1 outlines the baseline characteristics of each study included.

Primary Outcomes
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Table 1 : Demoaraphic and clinical characteristics of individual studies

Sub-thre y Sub-threshold Iub-i:m Sub-ihrashod
b RCT 4 7 w9590 | L O io | spronciodia| 12 | 134405 | ¢, ?'?:ndn 5 gn?;uclc
spronolocte | Rerospectve | YRR | spionclacione e L, 4 e B,
na 34 4 11 4% 3%
Ipronoiodn
T b e Subhreshold | Sub-thveshod| no Subihvathold
vE RCT . 35 . ) 17,284 765% .
spronoiacte | Reoipecive | SIVEE | soionnioneng | 7834704 | Spronclocis | Sprondlacta | g7ge | 53 | subiesnoi| SPrenalecto
ne ) o B B0.6% nI%
3
treatme
&CT it
subthresrei | p Bl | 15ymer W A4 THAA] 24 13 . £92% 308%
&
| monih
Sub-hreshaid &1 Ea— 56 £AFF a7 1 51t1 e 47I% 2%
1 7w TS
| subrtneeses| oo it g, | A5 veer 1% 485L7.40 13 & e 36
Spronolechs L] & FAT )
e e netivs | 1O 4z e % 13 A= 14 STI% 425%
T T ] 7o)
e Prospactve | 14Ve0 2 aTH 15 5 52416 | 135 75% 5%
Sl:ﬂrmlnplu:tﬂn Sm::lma‘c' Sp-'e:glm:la
Soronolode RCT a24n1 5 | 485214
nevi Coniol | Rerospeciive | §E8E Confrol 4427285 Coqi'ﬁ'al Cn:m 7 7 6% HE
15
ié 15

The individual data of included studies including demographic information and clinical assessment,

freatment option and outcome were shown in (Table 1). The study duration ranged from 1 to é years. The
mean ages were between 42.4 and 48.95 years with predominantly male participants. The sub-threshold
laser showed higher resolution rates (66%-80.6%) ass compared to Spironolactone (57.1%-76.9%). Studies with
focused on Spironolactone only showed higher unresolved rates as compared to those with Sub-threshold

as the only intervention.

Risk of Bias Assessment

Table 2: Risk of Bias Summary Based on Cochrane’s Risk of Bias Tool

Mercuri Some concerns | Low Risk Low Risk Low Risk Low Risk Low Risk
2024
GOA 2024 | Low Risk Low Risk Low Risk Some concerns | Low Risk Low Risk
Altine Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
2021
Isik 2020 Low Risk Low Risk Low Risk Some concerns | Low Risk Low Risk
Uzlu 2021 Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
GAO 2 | Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
2024
Herold Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
2017
Sinawat Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk
2020

The risk of bias for each included study was assessed
using Cochrane’s Risk of Bias 2 (RoB 2) tool (Table 2).
Each study was evaluated across the 5 domains:
randomization process, deviations from intended
interventions, missing outcomes data,
measurements of outcomes, and selection of
reported results. They were categorized as having
low risk, some concerns, or high risk. The assessment
indicated a predominantly low risk in  most
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categories in 87.5% (7) of the studies. However,
12.5% (1) study raised some concerns regarding the
randomization process while 25% (2) of the studies
showed some concerns in the measurement of
outcomes.

Sensitivity Analysis

An analysis of sensitivity was performed for the
outcomes with heterogeneity greater than 50% to
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assess the impact of individual studies on the overall
variability. For BCVA in 39 month, removing Isik
2020 reduced the heterogeneity (12) from 92% to
1%, with the recalculated MD showing a slight shift
from MD= 0.06, 95%CI-0.12 to 0.24; P=0.53; I>= 92%)
to MD= -0.01, 95%CI-0.07 to 0.05; P=0.42; I?’= 1%)
indicating  that the study contributed
significantly  to the observed heterogeneity.
Similarly, for CMT at 3rd month, the exclusion of Isik
2020 led to a decrease in heterogeneity from 58.1%
to 17%, with the MD changing from (MD -14.47, 95%
Cl-37.41 -8.46; P= 0.22), I>= 58.1%) to (MD -1.50, 95%
Cl -17.92, 14.93; P= 0.30), I>= 17%) improving the
consistency across studies. In the analysis of SRF at
6th, removing month GAO2 within the
subgroup reduced the  heterogeneity from
83% to 0% with MD going from 97(95%Cl 70.48
-123.52; 12=83), to 48.22(95%ClI 9.58 — 86.85; 1>=0),
resolving the variability in this outcome. These
adjustments demonstrated that certain

Swublhoeshold
Study or Subgrosp  kaan

Epironolactong
S0 Tainl Maan

Muan Difference
SO0 Total Waeight IV, Fized, 25% C1

studies were driving the heterogeneity in results.

All 8 reported studies assessed BCVA, SRF, and CMT
at 3 months follow-up as an outcome. For the BCVA
comparative studies of sub-threshold laser versus
spironolactone no statistically significant effect was
observed compared fto control (MD=-0.06, 95% CI
-0.17 to 0.05; P=0.25; 12 =0%). Subgroup analysis for
sub-threshold laser alone and spironolactone laser
alone and spironolactone were not estimable due
to insufficient data. The reported mean difference
ranged from -0.02 to 0.05 for the Sub-threshold
group and 0.04 to 0.13 for the Spironolactone only
group with a confidence interval indicating no
significant improvement. The low heterogeneity
(12=0%) suggests consistency across studies,
reinforcing that neither treatment is superior in
improving BCV at 3 months. (Figure: 1)
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Figure: 1 Forest plot of best corrected visual acuity outcome at 3rd-month green square and their respective
lines are the point estimate and 95% confidence intervals per study. Small black diamond showed study
subgroups and large diamond represent pooled effect estimate.

The forest plot compares the 3-month Sub-retinal fluid (SRF) outcomes between sub-threshold laser and
spironolactone treatments. The overall mean difference is —12.62 (95% Cl: =39.74 to 14.49), indicating no
significant difference between the two interventions (p = 0.36). Subgroup analyses for sub-threshold laser
alone and spironolactone alone were not estimable due to insufficient data, with wide confidence intervals
suggesting no clear advantage. The reported mean differences ranged widely, from —-54.13 to -127.04 for
sub-threshold laser only and 11.90 to 37.50 for the spironolactone-only group. Moderate heterogeneity
(I”=52%) indicates some inconsistency among studies, reinforcing that neither tfreatment demonstrates a
clear advantage in reducing CMT at 3 months. (Figure: 2)
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Figure: 2 The Forest Plot of Sub- Retinal fluid outcomes at 3™ month green square and their respective lines
are the point estimate and 95% confidential intervals per study. Small black diamond showed study
subgroups and large diamond represent the pooled effect estimate. The data was assessed quantitatively
on basis of level of fluid present.

The forest plot evaluates central thickness (CMT) at 3 months, comparing sub-threshold laser and
spironolactone freatments. The overall mean difference is 7.34 (95% Cl: -4.91, 19.59), suggesting no significant
difference between the two interventions (p = 0.24). High heterogeneity (I? = 74%) indicates substantial
variability across studies. Subgroup analysis for sub-threshold laser alone and spironolactone alone was not
estimable due to limited data, with wide confidence intervals. The reported mean differences varied widely,
from -34.50 to -17.74 for Sub-threshold only and -9.90 to 20.33 for Spironolactone group indicating no
significant difference between the two interventions. (Figure: 3).
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Figure: 3 The Forest Plot of central macular thickness outcome at 3@ month green square and their respective
lines are the point estimate and 95% confidential intervals per study. Small black diamond showed study
subgroups and large diamond represent pooled effect estimate.

To assess the long term outcome of both studies, the 6t month follow-up results for BCVA, SRF and CMT were
also analyzed. However due to limited availability of comparative data forest plots could not be utilized for
the analysis. In comparative studies (Spironolactone versus Sub-threshold laser) the outcome related to
BCVA showed no significant difference (MD: 0.04, 5% CI-0.09 -0.17; P=0.54), with no heterogeneity reported.
In Sub-threshold only group, all 3 studies showed non- significant overall effect (MD; 0.02, 25%CI -0.10 -0.14;
P=0.74; I>= 0%) showing consistency across the studies with no heterogeneity. For the spironolactone group
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no statistically significant difference was found between 3 studies (MD; 0.02, 95% CI-0.01 -0.14; P =0.74; I2
=47%). In the overall analysis, there was no statistically significant difference between sub-threshold laser and
Spironolactone (MD; 0.00, 95% CI -0.07; P= 0.99; 1>=31%, indicating the similarity between two interventions.

An overall statistically significant reduction in SRF level was observed in studies of Spironolactone versus sub-
threshold laser (MD; -32.25, 95%Cl -48.02- TO -16.48; P<0.00001; I>=97%). For the comparison between sub-
threshold versus Spironolactone, 1 study (Gao2024) reported a mean difference of -30.90(95%ClI-68.92-7.12),
showing no statistical difference between 2 groups and no heterogeneity was reported. In sub-threshold only
group all 3 studies showed significant reduction in SRF with mean difference (MD; -129.15, 95%CI -152.05 to -
106.25; P<0.00001; 1?=43%). In contrast, for the Spironolactone only group reported a significant mean
difference of 97(95%ClI 70.48 -123.52, with substantial heterogeneity (1?=83%). Overall, the analysis
demonstrated a significant effect favoring Spironolactone in reduction SRF, although there was high
heterogeneity (12= 97%) among the studies. The test for subgroup differences was also found significant
(P<0.00001; 1= 98.8%) indicating that the treatment effects differed significant across the analyzed
subgroups.

CMT was assessed at 6 month showing stafistically significant difference favoring sub-threshold laser was
observed as compare to Spironolactone (MD; 47.99, 95% CI 31.20 - 64.77; P<0.001; I>=97%). Regarding the
sub-threshold versus Spironolactone 1 study (Gao 2024) reported a significant mean difference 200.60; 95%
Cl 170.82 — 230.38), favoring sub- threshold laser, with no heterogeneity reported (1= 0%). In sub-threshold
group 3 studies showed a significant difference (MD; -95.61, 95% CI -123.05 to -68.17; P< 0.001; 1?=0%. In
contrast, for the spironolactone only group reported mean difference 65.89, 95% Cl 34.85 — 95.30; P< 0.001;
[’=0%). Overall, a significant effect in favor of sub-threshold laser was observed, but high heterogeneity
(1”=97%) indicates variability in study results. The test for subgroup difference was also significant (P<0.001; 12=
99%) suggesting the tfreatment effect differs across the subgroup analyzed.

DISCUSSION condition is typically self-imiting with a favorable
Cenftral serous retinopathy (CSCR) is a common visual prognosis, a significant number of cases
retinal  condition  characterized by  serous exhibit recurrent episodes, while others develop

detachment of the neurosensory retina #. CSCR is
caused by a combination of choroidal vascular
dysfunction and refinal  pigment epithelial
impairment *. An increase in choroidal permeability
and hydrostatic pressure leads to leakage of fluid
leakage, while retinal pigment epithelium (RPE) fails
fo pump out the accumulated fluid, resulting in

serous retinal detachment 3. The CSCR is a
multifactorial  disease, elevated levels  of
corticosteroids whether endogenous (stress) or
exogenous (medication) play a key role by

increasing choroidal permeability and inhibiting RPE
function. Systemic factors like hypertension, H. pylori,
sleep disturbance and genetic predisposition,
smoking, and alcohol may confribute to disease
suscepftibility 32, Sub-threshold laser therapy, a
non-damaging photo thermal approach, has
emerged as a promising infervention to stimulate
retinal pigment epithelium healing without causing
visible retinal damage®. Spironolactone, a
mineralocorticoid receptor antagonist, has shown
potential in the freatment of CSCR due fo its effect
on choroidal permeability and fluid regulatfion. By
blocking the mineralocorticoid receptors
Spironolactone reduces the choroidal congestion,
decreases fluid leakage, and improves RPE function.
These both provide safer and more targeted
freatment options for CSCR34.  Patfients with CSCR
often experience varying degrees of visual
disturbance and metamorphopsia . Although the
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persistent subretinal fluid despite the treatment .
Over time these recurrences and fluid persistence
can lead fo irreversible visual loss or long-tferm visual
impairment¥.  Chronic CSCR may result in retfinal
pigment epithelium atrophy, causing progressive
central vision deterioration %. Persistent sub-retinal
fluid leads to photoreceptor damage, increasing
the risk of permanent vision deficits ¥. In some cases,
choroidal neovascularization and sub-retinal fibrosis
may develop confributing to reduced visual acuity.
Therefore, conducting a long-term follow-up is
crucial to understand the underlying factors “. This
meta-analysis aimed to compare the efficacy of
sub-threshold laser therapy and oral spironolactone
in the treatment of CSCR> 3 months based on the
assessment  of BCVA, SRF, and CMT. Our
meta-analysis is the 1st of its kind fo comprehensively
evaluate these treatment modalities in CSCR,
highlighting the unique contribution of our work to
the existing literature. A rigorous search yields 194
records, ultimately leading to the inclusion of 8
stfudies and involving 371 eyes, which provide a
robust basis for analysis. The analysis revealed that
neither treatment demonstrated a stafistically
significant effect on BCVA at the three-month
follow-up. Specifically, comparative studies of
sub-threshold versus spironolactone resulted in a
standard mean difference of 0.21, indicating no
meaningful difference between the 2 modalities.
Interestingly, sub-threshold laser therapy alone did
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show a statistically significant benefit, but high
heterogeneity (1= 96%) limits the interpretability of
these results. The predominance of male
participants (77.24%) and the consistent average
age of 46.96 years across the studies suggest that
this treatment may primarily target a specific
demographic, which should be considered when
generalizing findings. In terms of SRF reduction, the
results indicated a significant advantage for
spironolactone over sub-threshold laser treatment
(MD -27.93), with an impressive p-value of< 0.0001
and high heterogeneity (2= 96%). Notably, the
subgroup analyses highlighted that spironolactone
consistency outperformed sub-threshold laser in SRF
reduction at the éth-month mark, further
emphasizing the potential of spironolactone as a
preferred tfreatment strategy for this condition. CMT
assessment af the 3rd and éth months received no
stafistical  differences  between  treatments,
indicating that while sub-retinal fluid may be
reduced more effectively with spironolactone, it
does not necessarily correlate with changes in
macular thickness. This dissociation between SRF
and CMT responses suggests that different
mechanisms may underpin the therapeutic effects
of these treatments and indicate that further need
to investigate the biological processes. The finding
suggests that while both modalities are effective in
managing the CSCR, they may serve different
therapeutic purposes. The significant reduction in
SRF was associated with spironolactone suggesting
its ufility in managing fluid accumulation, which is
often a primary concern in CSCR freatment.

While this meta-analysis provides valuable insight, it
is not without limitations. The small number of studies
and high heterogeneity observed in several
outcomes necessitate caution in interpreting these
results. Future research should aim to conduct
larger, multicenter controlled frials that address
these limitations, with a focus on long-term
outcomes, quality of assessments, and potential side
effects  associated with  each  treatment.
Additionally, exploring the underlying mechanism of
action for both freatment modalities could enhance
our understanding of their respective role in
managing CSCR.

CONCLUSION

In conclusion, while both sub-threshold laser therapy
and spironolactone play vital role in  the
management  of CSCR. This  meta-analysis
advocates for the prioritization of spironolactone
based on its superior performance in reducing the
CSCR. As our understanding of chronic CSCR
evolves, confinued research will be essential in
refining freatment protocols and enhancing patient
care. The findings not only contribute valuable
insights to the management of chronic CSCR but
also emphasize the need for ongoing research to
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address the gaps in the literature and improve
freatment strategies.

LIST OF ABBREVIATIONS

CSCR: Central serous chorioretinopathy
RPE: Retfinal Pigment Epithelium

PDT: Photodynamic Therapy

VEGF: Vascular endothelial growth factor
BCVA: Best corrected visual acuity.
CMT: Cenfral macular thickness

SRF: Sub-retinal fluid

MD: Mean difference

RR: Risk rafio

COeff: Co-efficient

I2: Heterogeneity
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