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[ Abstract] Objective To characterize the distribution characteristics of choroidal thickness in healthy
normal subjects and to define the diagnostic cut-off value for pachychoroid. =~ Methods A cross-sectional study
design was carried out. Four hundred and forty-six eyes of 230 healthy subjects from the pachychoroid disease
spectrum (PCD) cohort in Beijing Tongren Hospital from April 2018 to June 2021, were enrolled for the choroidal
thickness distribution analysis. Three hundred and fourteen eyes of 274 patients with PCD including 149 eyes of 113
patients with central serous chorioretinopathy,95 eyes of 81 patients with polypoid choroidal vasculopathy,70 eyes of
60 patients with neovascular age-related macular degeneration, along with 382 eyes of 199 normal subjects matched for
refractive error, age and gender with PCD were selected for likelihood ratio analysis. Routine eye examinations
including the best corrected visual acuity, intraocular pressure, slit-lamp microscopy, dilated fundus examination and
color fundus photography were performed in all subjects. Swept-source optical coherence tomography ( SS-OCT) of
9 mmx9 mm scanning mode was used to measure the subfoveal choroidal thickness ( SFCT) automatically in nine
macular regions according to the Early Treatment Diabetic Retinopathy Study classification system using TOPCON
Advanced Boundary Segmentation (TABS) software. Pearson linear correlation analysis and Spearman rank correlation
analysis were adopted to evaluate the correlations between SFCT and age, diopter. Multiple linear regression was
employed to analyze the factors affecting SFCT. After age and refractive error adjustment,the likelihood ratio test was
used to determine the diagnostic cut-off value for pachychoroid. This study adhered to the Declaration of Helsinki. The
study protocol was approved by an Ethics Committee of Beijing Tongren Hospital ( No. TRECKY2016-054 ). Written
informed consent was obtained from each subject prior to entering the cohort. ~Results A negative correlation was
found between SFCT and age in normal eyes (r=-0.34,P<0.001) ,in both normal male and female subjects (r=
-0.43,P<0.001;r=-0.38; P<0.001). A weak positive correlation was found between SFCT and diopter (r, =
0.19,P<0.001). It was found that age and diopter were strongly correlated with SFCT (both at P<0.001). The cut-
off values for pachychoroid in 20-39 years group,40-59 years group,60-79 years group and =80 years group were
320-330 pum,330-340 pm,250-275 pm and 200-225 pm,respectively. The percentages of eyes with pachychoroid
in 20-39 years group,40-59 years group and = 60 years group were 14. 71% (10/68) ,24.48% (47/192) and
28.89% (55/184) ,respectively , showing statistically significant differences among them (X*=6.170,P=0.046;LR =
6.579,P=0.037). The proportion of pachychoroid in = 60 years group was significantly higher than that of 20-39
years group, showing a statistically significant difference (X° =5.982, P = 0.014; LR = 6.479, P = 0.011).
Conclusions The distribution characteristics of pachychoroid vary in normal subjects over age. Age and diopter are
the independent influencing factors of SFCT.

[Key words]  Pachychoroid disease spectrum; Choroidal thickness; Tomography, optical coherence, swept
source; Likelihood ratio test; Normal subject; Cut-off value

Fund program: National Natural Science Foundation of China (81570850, 82070988); The Ministry of
Science and Technology Foundation of China (2016YFC1305600)

DOI:10. 3760/ cma. j. cn115989-20220401-00127

- 549 .
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R JEE i 2 SRR T W, Sk 7R K 4% R A T 25 2 A A, T

A Sy AL 00 JE ok 24 J65- 2 5 12 B T TORICR I Ak X B U5 W
Y BAR F A8 AR . H 1979 4E LIS, B LR A
T3 FH T Ik 285 J5E 58 2 ) 0 i, e P A A R R AR
1% ( magnetic resonance imaging, MRI) 1 OCT, #H# T
A7 K 2 3% Al MRIL, OCT ) B, 5 51 )& 471 4 I OCT
(swept source OCT,SS-OCT) A7 & PRAE , 76 E
B WL Dy A R AT EC LR T . BB OCT
FAH 3 BEAR I 5 i, DK A R 25 1 AR o i) e ok 45 -
JPUEE s 5 0 ok 2% M5 1f A5 4 B A% BB g T M. H R AR s
OCT B4 PR RE A A [7] , Jok 288 JE 58 B2 iy ) 2 A T 5
VLA By B R T bk 4% RS A O B E
R £ bR e 22 4 2 R0y T T IR R
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Figure 1  Participant enrollment flow chart PCD: pachychorid

disease spectrum; PCV : polypoidal choroidal vasculopathy; CSC: central
serous chorioretinopathy; nAMD: neovascular age-related macular

degeneration
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Pl 2 modified EVEREST #71 ; CSC 12 W7 5L F i 7 114 1Ifs
PRI 5 2 MRIE I 48 38 52 LA B ok 4% J s 5% 1) 3R 3
F1OCT ) i B 5% % 2% 4% AE™ 5 nAMD 1 2 i AR 4
Spaide 4" % F T 2019 4F 1 CHr A= I EF P 4F 8 A 6 4
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(5) #5323 HAB IR J5 715 TR 3 5 (6) Ji O [a] BT ik ik, o
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RETN SZ A4 & o 2 ANHH 32 K 3 4R 0% 2 PR AL i be 7 i
R LA 25 S o gi it 2 B L (34 P>0.05) ,PCD 4
WHE o MR ik 4% K JE BE ( subfoveal choroidal
thickness ,SFCT) K TIEH 4, Z R A Gt B X (1=
=7.160,P<0.001) (& 1) . AMF5EME B /RFERE F),

x1 HITEERBREELSHAEFARN 2/MEAZTRE—RBERLER

Table 1 Comparison of demographic characteristics between two groups for

cut-off value study for pachychoroid

Hh 5 35 49 40 IR, 2 25 fi] 30 IR,

» 4151 I K 7@%?% ‘ ﬁ‘riff@ﬁizft G (» 7SFCT
ﬁzﬁ/‘y\49~902}',:|:i’>](69 84i1046) (xxs, )" [n(%)]" [M(Q,,0;),D] (x%s,pm)"*
B 1) . AT RISR RS 0 1 fat e Ewal 446 56.57+15.53 161(42. 14) 0.00(-1.25,0.00) 263.26= 98.64

4 SUE . (1) 55 PCD 418 PCD 41 314 58.68x14.96 110(35.03) 0.00( 0.00,0.00) 327.67x138.16
ARy = (1) 5 A X/ 7 -1.250 3. 669 -1.400 -7.160
i K PERIAHDEIE ; (2) 2 R G IRBHES Pl 0.210 0.055 0.161 <0.001

AETCIRFE I & o MR HE B A o -
(D) FFTEAEAT R GBI & 5 (2) 1K
MAEZE , JOIE L A K K & ¥ . PCD

T (as B REA ¢ KB ;b X7 K2 385 ¢ Mann-Whitney U 3 35)
JEJE  PCD I JRE 78 Jik 45 3 22 2 95

Note: (a:Independent samples ¢ test;b;X2 test; ¢ : Mann-Whitney U test)

SFCT : #% BE .0 M ik 4% A

SFCT ; subfoveal choroidal

thickness ; PCD : pachychoroid disease spectrum
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Figure 2 Correlation between SFCT and age in normal subjects ( Pearson linear correlation analysis,n=382) A .SFCT was negatively correlated with
age (r=-0.34,P<0.001) B:SFCT of male was negatively correlated with age (r=-0.43,P<0.001) C.SFCT of female was negatively correlated with
age (r=-0.38,P<0.001) SFCT:subfoveal choroidal thickness
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BE HpCs [T ik 26 R 5 Table 3 Cut-off values for SFCT in various age groups in
Figure 3 Correlation between SFCT and diopter in normal subjects normal subjects
(Spearman rank correlation analysis, n = 382) SFCT was weakly
positively correlated with diopter (r;=0.19,P<0.001) SFCT:subfoveal 415 SFCT 2 WifH (pm) LR
choroidal thickness 20-39 % 7 320-330 1. 167
40-59 &4 330-340 1. 065
2.3 SFCT E/J §3 l]['] %ﬁ*ﬁ 60-79 % 2 250-274 1. 067
=80 % 4 200-225 1. 000
LA SFCT ] 75 HER A
‘ fﬁﬁ.xg PRI Jer O B 3 U (IR o %) SFCT. BERE 0o k4 U < LR - (0148 Eef
%@E g E gjz 'ri IE] Jﬂ ﬁ *ﬁ 1:;% E_lj. s £a % E 7N 45'5 ﬁ\ ( t = Note; ( Likelihood ratio test)  SFCT:subfoveal choroidal thickness; LR

~12.01,P<0.001;95% CI. ~3.37 ~ —2.42) filJii j jir~ likelihood ratio

(t=8.19,P<0.001;95%CI.10. 43 ~17.02) Jy SFCT {4
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SFCT {74 37 B0 6 % (B=~11.76,95% CI; 25, 49~ WIOTILEL
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Table 2 The influencing factors of SFCT in normal subjects

14.29% (10/70) . 24.48% (47/192) F

95%CI . N
W% B SE Aefbs eff P i - T 29.89% (55/184) , 4l ] ik L5 22 7
Pz "_‘L’SI‘ 2 = = .

W 452. 80 19.53 23.19 <0. 001 414.42 491. 17 AGLTH R (X 6.170, P = 0.046;
31 ~11.76 6.99 ~0.07  -1.68 0.093  —25.49 1.98 LR=6.579,P=0.037),HH =60 4
A -2.90 0.24 -0.52  -12.01  <0.001  -3.37  -2.42 A JEE Bk 2% iR 5 B B i T 20~ 39 %

Ji G R 13.73 1. 68 0.35 8.19 <0.001 10. 43 17.02 Qﬁ %ﬁﬁgﬁ:‘.ﬂ,%gx(x =5.982 P=
H:(ZELMERIHSHT)  SFCT: B BE bl MR k&% IS BE 5 SE AR UE R ; CT: B {5 X /] _ _
Note: ( Multivariable linear regression analysis) SFCT: subfoveal choroidal thickness; SE . 0. 014’ LR =6.479 ’ P =0.011 ) ( % 5 ’
standard error; CI: confidence interval IE] 4) o
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Table 4 Comparison of cut-off values for pachychoriod between different groups by

different methods

A5 R LR EE A

i H AUC SE P 95%CIFIR 95%CI FBE  AAUC  P{H W 6% TG AR D
Pc{z;iign@%%ﬂﬁﬁg 0.607  0.022  <0.001 0.564 0. 649 0. 000 MESIBHEH KR E
Hy}(%%ﬂi}?}}fﬂ@%ﬂjﬁj:ﬁﬁ 0.507  0.022  0.735 0. 464 0. 551 0.100  0.001 T IR IE R K A
Wik 2 L JE (O SF- 4 (R R 0493 0.022  0.766 0. 450 0. 537 0.114  <0.001 BEH B W (L, [F) B 4 BT i
POV 5 1E# A K ot 5 SFCT ) & 17
ISR LR A O k4 BERE S 0.567  0.033 0. 044 0. 501 0. 632 0. 000 A, TERIE H AR N &=
Tk 2 R JEE (- 1 EFR 0.453 0.031 0.156 0.391 0.515 0.114  0.012 A WE ST R 9 AE R
Aﬁéﬁfﬁfﬁ}ﬁf%ﬂﬁﬂﬁ 0.431  0.034 0. 038 0. 364 0. 498 0.136  0.004 SFCT [y 5% i [ 22, 5 4,
n = m Py S —
UK FEIR AR O Bk 4R R BE 0.438  0.036 0.101 0. 369 0. 508 0. 000 Zlibjﬁﬂ_\i’ytf)@ ’ K[ﬂé\ﬁﬁ%éﬁ
k4 DR BE 0 B 0.429  0.034 0. 057 0.362 0. 495 0.009  0.856 IEH AR IR A i PR
Pk B RLBE MR RR 0.382 0.039  0.002 0. 305 0. 458 0.056  0.291 DGR IR S AF AE AN ) He il Y
CSC HIEH A JIEJEE T ok 2% MR, 48 i T
ISR LR A5 1Y Bk 4 IS E 0. 711 0.025  <0.001 0. 662 0. 760 0. 000 T—2Wurs g7 M, BiLE IE
Jik % B EEBE O SF- 29 ERR 0.579 0.029  0.005 0.523 0. 635 0.132  <0.001 B N Hh A JEL TR B 4% i
Jok 2% S B2 9 SF- B fE R BR 0.586 0.026 0. 002 0.535 0. 636 0.125 <0.001

%55 PCD W) & 9% % ) #1

TE : PCD : JIEJEE B ok 45 I35 2 B 5 PCV < S5 PR Jik 2% I8 L A 78 5 nAMID) 5357 A= il A A 4 1 AR OC 1 o BRE A8 1k

CSC oz H P 3 TR Ik 245 AT T 5 75 5 AUC 2 323 il 28T 1B s SE < AR 55 CF 2 A5 X 1]
Note: PCD : pachychorid disease spectrum; PCV : polypoidal choroidal vasculopathy; nAMD : neovascular age-related

K, R K 1
W7

macular degeneration; CSC : central serous chorioretinopathy; AUC: area under curve; SE: standard deviation; CI:

confidence interval

ik 2% 5% )5 JE 1 Sl % W
PR kS R A FE AR 2 — K
T LA A A B R

x5 IER ATEENA RSBk R A L L

Table 5 Comparison of proportion of pachychoroid among different age groups in

normal subjects

I BEAF % G BE L IR Bl
JE R R A AL L

B 9UE 3 R (%)

20-39 % 4 vs. 40-59 % 24
20-39 % 4 vs. =60 % 4

14.29 vs. 24. 48
14.29 vs. 29. 89
40-59 B4 vs. =60 Z
20-39 Z 4 vs. 40-59 % 4| vs. =60 5 4 14.29 vs. 24. 48 vs. 29. 89

24. 48 vs. 29. 89

LR Pu X Pl HAMRZESEKRTY. #
2,983 0.084 2.802 0.094  IEEAHURET R A
6.479  0.011 5.982 0.014 ARSI U SR SR 4
1.393 0.238 1.392  0.238 (retinal pigment epithelium,
6.579  0.037 6.170 0.046

RPE) i &, ik 2% 5 )5 ) 5

T (R LA 3, RO7 KR8 ) LR UK LU A

Note; ( Likelihood ratio test ,XZ test) LR :likelihood ratio

100.00 - O JIE JEE TR ik 244 i

B A L5 B k4 [

14.29

80.00 |- 29.89

60.00

40.00 -

20.00

T

T NHE VR Jik2 IRERR o 1 (9% )

0.00

20-39 40-59 =60

F ()
EH4 BEARKEEEEARRERRHSHELR
Figure 4 Distribution of pachychoroid in different ages in normal

subjects
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AT 3K 6.3 wm, BRI X ok 46 158 B AL I 69 4 % fiE ) o
T T 5 ok 4% MEE P 7 0040 Fy B AR D 1 . AR S0 I
AR DL B AT T RCIE , 45 1 75 B0l 5
2 AR G R R HEA TS 00 0 SR 2 LI Jy 1 A

AR IR 22 T 21 (1] U1 40 7 A B 0 AT BT 50, 465
IR IE R N SFCT 4Ky 1 51 L% 6 BE 19 5%
5 S HAWRT 5245 2 #1945 S A — % . Manjunath 250
XS AR S1.1 % 34 B 1E % i E TR, K
P15 SFCT 15 4R I8 5 v 45 7R G o 3 [ % H A% ) A
SERFFE AL TETE 45 5 S M 4% UL 8 1) T B DR 2%, O
YRR G RENT I, 7E X SFCT 43 7 1 1 % & %)
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