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Purpose: To evaluate the therapeutic effects and safety of oral spironolactone (SPRL) in patients with central serous chorioretin-
opathy (CSC).

Methods: Medical records and imaging data from consecutive patients diagnosed with CSC and treated with SPRL were
reviewed. Changes in central macular thickness (CMT), subretinal fluids (SRF), subfoveal choroidal thickness (SFCT), and best
corrected visual acuity (BCVA) were measured at baseline and follow-up visits. Follow-up visits were performed at 1, 3, 6, and 12
months after treatment. The patients were divided into two groups; acute and chronic, and the therapeutic outcomes were
compared. The occurrence of side effects and recurrence after complete resolution of SRF were also assessed.

Results: A total of 42 patients with 45 eyes were included. CMT and SRF after using SPRL improved significantly at 1, 3, 6, and
12 months and SFCT improved at 3, 6, and 12 months. However, BCVA showed no significant change at any time. Acute pa-
tients showed similar results. However, in chronic patients, CMT showed significant differences at 1 and 3 months, SRF at 1 and
6 months, and SFCT at 6 months. A total of 15.6%, 38.2%, 45.8%, and 50.0% of eyes showed complete resolution of SRF at
each follow-up period, respectively, and 8.9% of eyes showed recurrence after complete resolution. Two male patients experi-
enced gynecomastia and one patient showed mild elevation of serum creatinine.

Conclusions: Our study supported the therapeutic benefits of SPRL in patients with CSC, especially in anatomical structures.
However, careful observation is required because of side effects and recurrence after complete resolution.
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Table 1. Baseline characteristics of the study population

Characteristic Value
Age (years) 474 + 8.1
Sex (male) 33 (78.6)
Systemic conditions
HTN 8 (19.0)
DM 5(11.9)

Previous use of steroids
Previous treatments
Laser 2 (4.7)

3(7.1)

Intravitreal anti-VEGF 13 (31.0)
Duration of symptom (weeks) 14.7 + 23.6
Duration of follow up (weeks) 29.5 +£22.5
Duration of medication use (weeks) 15.6 + 11.3
Number of side effect

Gynecomastia 2

Cr elevation 1

Values are presented as mean + standard deviation or number (%).
HTN = hypertension; DM = diabetes melitus; VEGF = vascular
endothelial growth factor; Cr = creatine.

Table 2. Therapeutic outcomes of oral spironolactone

SAAE A2 A AL LA LE BA 8
ol 4] pvaluer} 0.05 H|Ekel A4 EAsHA R on)7} 9

cha B7isheleh

‘E,‘fX = 33714(78.6%)°]
wore BARle] Sl e 3
of S HOHSIEE e 3A2o] 9lg)
(31.0%)0] SelAAU FEBALAR FAS A3 e
A o] Qloie. WAL FAC] 717HE 147 + 23.6%

B, BFA AN ZERE ol ZI08 156 + 1135400
(Table 1).

SHEAE AT 2YEssE Fo & d H
409.56 + 124.69 umoj|A] 322.09 + 99.41 um=, 37§ 3o
= 411.38 £ 130.25 pmof|A] 282.09 + 70.01 pm=, 67§<
Soll= 405.35 + 146.22 umoj| A 267.09 + 46.22 yum=, 71
2 127]Y Zofl&= 39586 + 144.40 umoj|A] 249.19 +
43.05 pm= W= A4 o] Hof wsl] fFol5kA Ha

n Baseline Value p—value*

CMT (um)

1 month 45 409.56 + 124.69 322.09 + 99.41 <0.001

3 months 34 411.38 + 130.25 282.09 + 70.01 <0.001

6 months 23 405.35 + 146.22 267.09 + 46.22 <0.001

12 months 21 395.86 + 144.40 249.19 + 43.05 <0.001
SRF (pm)

1 month 45 217.18 + 124.15 119.31 + 102.79 <0.001

3 months 34 218.12 + 133.67 73.44 £+ 79.90 <0.001

6 months 23 217.35 + 149.78 52.09 + 62.90 <0.001

12 months 21 209.05 + 146.10 26.43 + 54.54 <0.001
SECT (um)

1 month 45 461.17 + 84.02 446.80 + 86.01 0.104

3 months 34 465.71 + 89.66 443.71 + 83.40 0.028

6 months 23 465.18 + 95.99 386.68 + 74.25 <0.001

12 months 21 448.48 + 93.99 395.76 + 81.13 0.012
BCVA (logMAR)

1 month 45 0.10 + 0.13 0.10 + 0.15 0.667

3 months 35 0.10 £ 0.14 0.08 + 0.15 0.156

6 months 23 0.13 £ 0.16 0.12 + 0.17 0.771

12 months 21 0.11 + 0.17 0.10 + 0.16 0.207

Values are presented as mean + standard deviation.

CMT = central macular thickness; SRF = subretinal fluid; SFCT = subfoveal choroidal thickness; BCVA = best-corrected visual acuity;

logMAR = logarithm of the minimum angle of resolution.
"Paired 7-test.

1313



SFATHZEZE p<0.001). sl o] fzol= At Auj2set
E 2o 3 174Y F 217.18 + 124.15 ymof|A] 119.31 +
5 218.12 £ 133.67 pumol|lA] 73.44 =
79.90 ym=, 67]Y o= 217.35 + 149.78 umol|A] 52.09

102.79 pm=, 37H$J

+ 6290 umz 7ZAstgow, 12719

R ks

o1

A 6009

400 =

CMT (um)

200

t‘ eJ—}‘_‘ -‘i]-o:h:]' 17H

*
*

- thatotaat

Fofl= 209.05 +
146.10 pmoj| 4] 26.43 + 54.54 pm& RE A|Fo A Fo] A
Hop foJshA dadt AS RIStz p<0.001).
oA Bo] I 1704 F 461.17
84.02 umol| 4] 446.80 + 86.01 ym= HH =79 7HAa7t U
Elflout ol FAXCE {FostA] gttHp=0.104). ¥t
\:q okx] 7~/\l§]—1ﬂ}_‘,:_7/q] ol u]—ul-;]_oﬂjq. U]—i]—7].;<]i qu 37H
d T 465.71 £ 89.66 umol|A] 443.71 £ 83.40 um=,
670 Lol 465.18 £ 95.99 umoj| 4] 386.68 + 74.25 pm=,
1271 S0l = 448.48 + 93.99 pmollA] 395.76 £ 81.13 um
2 HE GO5HA daEe As g0 o kA4,
p=0.028, p<0.001, p=0.012). X jLAAZ(logMAR)S F
A ey A EEe

Q] &1
T

500 =

SFCT (um)

400

12M

300 ==

1]
ik I

12M

st3|x| 20204 61 # M1 S-

0.10 £ 0.139]]4 0.10 = 0.152, 37§ & 0.10 £ 0.140f 4]

0.08 £ 0.15%, 672 3 0.13 £ 0.169]]4] 0.12 £ 0.17=, 127}

9 Zof= 0.11 + 0.17914] 0.10 + 0.16 0.2 7}z} ZHo]
Qlom], WE AHA Au2setE Fof A} v|aHGS

o O3t Xjol S Holx| kkThZZL, p=0.667, p=0.156,

p=0.771, p=0.207) (Table 2, Fig. 1). A $A} & =2

2 7)7o] B S SR 19W o, HHE S BALN
Mg ol g3to] o BAE Azke] upE W} @

. BARAEAL ol wo}@ efare

ol

F

_‘,:_

Ik

ZQEHEXM“:%Q Ao p=0.7292 A1) mra} oot
A3 gl A oE YETtHFig. 2).

S A O 2 el Al A el delt glexE
solelela, Al A FHTAS) Pupsiols Aole 1
BEAAIE o 2 2ol Aol7t Sl A st ol
SRR R eretele] e 34 BAEOIA o)

B 400 = * *

300 =
€
=2
w200 -
4
17}

100

0= T ‘|

1™ 3M 12M

0.2 =

BCVA (logMAR)

0.3 -

0.4 T T T i
1M 3M 6 M 12M

Figure 1. Comparison of therapeutic outcomes between baseline and each post-medication periods, presented as (A) central macular
thickness (CMT), (B) subretinal fluid (SRF), (C) subfoveal choroidal thickness (SFCT), (D) best-corrected visual acuity (BCVA,
logM AR). The black bars presenting baseline and the grey bars presenting post-medication value. M = month(s); logMAR = loga-
rithm of the minimum angle of resolution. "Significant differences between columns with p-value lower than 0.05. p-value was cal-

culated from paired ¢-test.
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Figure 2. Change of therapeutic outcomes after spironolactone in patients with central serous chorioretinopathy. (A) Central macular
thickness (CMT) showing significant change over time (p < 0.001). (B) Subretinal fluid (SRF) showing significant change over time
(p < 0.001). (C) Subfoveal choroidal thickness (SFCT) showing significant change over time (p = 0.001). (D) Best-corrected visual
acuity (BCVA, logMAR) showed no significant difference over time (p = 0.729). p-value was calculated from repeat-measure anal-

ysis of variance (ANOVA) test. B = baseline; M = month(s); logMAR =

logarithm of the minimum angle of resolution.
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Table 3. Comparison of baseline characteristics between acute and chronic patients

Acute (n = 30) Chronic (n = 15) p-value”
Age (years) 46.4 + 7.6 49.2 + 8.3 0.271
Sex (male) 39 (79.6) 38 (66.7) 0.710
Previous use of steroids 4 (8.0) 0 0.540%
Previous treatments
Laser 7 (14.0) 6 (10.5) 1.000°
Intravitreal anti-VEGF 15 (30.0) 26 (45.6) 0.738"
Duration of medication use (weeks) 14.6 + 11.1 18.7 + 12.3 0.266
Baseline CMT (um) 457.90 + 119.53 312.87 + 65.10 <0.001
Baseline SRF (um) 261.40 + 124.64 128.73 + 60.73 <0.001
Baseline SFCT (um) 457.77 £+ 90.03 469.73 £+ 72.76 0.954
Baseline BCVA (logMAR) 0.09 + 0.10 0.11 £ 0.17 0.505

Values are presented as mean + standard deviation or number (%).

VEGF = vascular endothelial growth factor; CMT = central macular thickness; SRF = subretinal fluid; SFCT = subfoveal choroidal thick-
ness; BCVA = best-corrected visual acuity; logMAR = logarithm of the minimum angle of resolution.

*Paired t-test; Tcalculated from chi square test; fcalculated from Fisher’s Exact test.
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Figure 3. Comparison of therapeutic outcomes between baseline and each post-medication periods in acute central serous chorior-
etinopathy patients, presented as (A) central macular thickness (CMT), (B) subretinal fluid (SRF), (C) subfoveal choroidal thickness
(SECT), (D) best-corrected visual acuity (BCVA, logMAR). The black bars presenting baseline and the grey bars presenting
post-medication. M = month(s); logMAR = logarithm of the minimum angle of resolution. “Significant differences between col-
umns with p-value lower than 0.05. p-value was calculated from paired -test.
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Figure 4. Comparison of therapeutic outcomes between baseline and each post-medication periods in chronic central serous chorior-
etinopathy patients, presented as (A) central macular thickness (CMT), (B) subretinal fluid (SRF), (C) subfoveal choroidal thickness
(SECT), (D) best-corrected visual acuity (BCVA, logMAR). The black bars presenting baseline and the grey bars presenting

post-medication. M = month; logMAR =

logarithm of the minimum angle of resolution. “Significant differences between columns

with p-value lower than 0.05. p-value was calculated from paired ¢-test.
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Table 4. Profiles of complete resolution and recurrence

n Value
Complete resolution of SRF
1 month 45 7 (15.6)
3 months 34 13 (38.2)
6 months 24 11 (45.8)
12 months 21 15 (71.4)
Number of recurrence 45 4 (8.9)
Recurrence time (weeks) 4 40 +34

Values are presented as mean + standard deviation or number (%).
SRF = subretinal fluid.
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Figure 5. Optical coherence tomography (OCT) showing the response to treatment by oral spironolactone. (A-E) Eye showing com-
plete resolution at 3 months after using oral spironolactone. OCT image (A) at baseline, (B) at 1 month after treatment, (C) at 3
months after treatment, (D) at 6 months and (E) at 12 months after treatment. (F-J) Eye with recurred central serous chorioretinop-
athy (CSC) at 3 months after complete resolution. OCT image (F) at baseline, (G) at 1 month after treatment showing minimal fluids,
(H) at 3 months after treatment showing complete resolution. (I) OCT image showing recurred CSC, and (J) resolved once more af-
ter intravitreal bevacizumab injection.
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