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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 was performed. 446 eyes of 230
healthy subjects from the pachychoroid spectrum disorder (PCD)
cohort in Beijing Tongren Hospital were enrolled for the choroidal
thickness distribution analysisfrom April 2018 to June 2021. 314
eyes of 274 patients with PCD including 149 eyes of 113 patients
with central serous chorioretinopathy (CSC), 95 eyes of 81 patients
with polypoid choroidal vasculopathy (PCV), 70 eyes of 60 patients
with neovascular age-related macular degeneration (nAMD), along
with 382 eyes of 199 normal subjects matched diopter, age and
gender with PCD were selected for likelihood ratio analysis.
General eye examinations including the best corrected visual acuity
(BCVA), intraocular pressure, slit-lamp microscopy, dilated fundus
examination and color fundus photography were carried out 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
or Spearman rank correlation analysis were adopted to estimate the
relationship of SFCT with age, gender, diopter. Multiple linear
regression model was applied to analyze the variables affecting
SECT. After adjust age and refractive diopter, likelihood ratio test
was used to determine the diagnostic cut-off value for
pachychoroid.

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
groups (r=-0.43, P<0.001; r=-0.38; P<0.001). A weakly positive
correlation was found between SFCT and diopter (r=0.19,
P<0.001). Gender, age and diopter were strongly correlated with
SFCT (both at P<0.001). The diagnostic value range of
pachychoroid in 20-39 years group, 40-59 years group, 60-79 years
group and =80 years group was 320-330 pm, 330-340 pm, 250-275
um and 200-225 pm, respectively. The percentage of eyes with
pachychoroid in 20-39 years group, 40-59 years group and =60
yeats group was 14.71% (10/68), 24.48% (47/192) and 28.89%
(55/184), respectively, showing statistically significant differences
between different age groups (¥2=6.170, P=0.046; I.LR=06.579,
P=0.037). The proportion of pachychoroid in 260 years group was
significantly higher than that of 20-39 years group, showing a
statistically significant difference (y2=5.982, P=0.014; I.R=6.497,
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.
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Pachychoroid spectrum disorder (PCD) is a group of disorders
characterized by chronic choroid thickening and dysfunction of
choroidal vasculature. PCD is a relative new concept proposed by
the tremendous progress of optical coherent tomography (OCT)
technologyl!-2l. In 2017, we introduced the concept of PCD into
China for the first time and standardized its Chinese naming?. As
the main source of nutrition for photoreceptors, structural and
functional changes in the choroid play an important role in the
pathogenesis of various retinal and choroidal diseases. In recent
years, with the continuous advancement of fundus imaging
technology, the measurement and quantification of choroidal
biological parameters and their relationship with eye diseases have
drawn widespread attention and contribute to a deeper
understanding of the pathogenesis of various retinal and choroidal
diseases. Among the variable choroidal parameters, choroidal
thickness can more intuitively show the morphological changes of
the choroid and can be used as an important imaging marker for
the diagnosis of retinal and choroidal diseases, evaluation of
intervention effects and follow-up monitoring. Since 1979, various
examination methods/devices have been used for the measurement
of choroidal thickness, such as ultrasonography, magnetic
resonance imaging (MRI), and optical coherent tomography (OCT).
Compared with ultrasonography and MRI, OCT measurement,
especially swept source OCT (SS-OCT), is not only convenient and
fast, but also has incomparable advantages in the accuracy of
quantitative measurement>4. With the improvement of the
resolution of OCT scanning, the imaging of choroidal structures,
especially the choroid-scleral boundary and choroidal vasculature
can be described more clearly. At present, measurement of
choroidal thickness mainly includes manual and automatic
segmentation method by using different performance of OCT
equipmentl®l, and various methods such as meantstandard
deviation are also used to determine the cut-off value of
pachychoroid in previous studiesl®7. Since there is no uniform
standard for the quantitative diagnostic criteria for pachychoroid,
the diagnosis of PCD and treatment evaluation of some diseases
are uncertain, and it is difficult to evaluate and compare clinical
research results among the similar studies. In addition, related
studies did not consider the confounding factors which may
influence the choroidal thickness such as refractive status, age and
gender, and the sensitivity, accuracy, specificity, and reproducibility
of choroidal thickness measurement were not taken into account,
conclusions from these studies are limited. PCD is still a newly
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recognized spectrum disease, precise measurement of choroidal
thickness and the definition of the diagnostic value of
pachychoroid ate undoubtedly of great significance to the
understanding of its pathogenesis and the diagnosis and prevention
of related diseases. Currently, there still lack methods for
standardized acquisition and accurate quantification of choroidal
thickness in this research field. This study aims to characterize the
distribution characteristics of choroidal thickness in healthy normal
subjects and to define the diagnostic cut-off value for pachychoroid
in normal people in a limited population in my country.

1 Materials and methods

1.1 General information

This was a cross-sectional study design. The distribution
characteristics of choroidal thickness in 230 normal subjects and
446 eyes in the PCD cohort was recruited in Beijing Tongren
Hospital from April 2018 to June 2021, including 95 males (186
eyes), 135 females (160 eyes), aged 22-88 years, with an average age
of (55.52%15.07) years. 199 subjects (382 eyes) of whom were
matched with the PCD group in diopter, age and gender were
selected as the normal group to evaluate the diagnostic cut off
value of pachychoroid including 116 males (221 eyes) and 83
females (161 eyes) , age ranged from 25 to 88 years, with an average
of (56.57£15.53) years old. 314 eyes of 274 patients with PCD were
selected as PCD group, including 176 males (204 eyes) and 98
females (110 eyes), aged 24-94 years, with an average of
(58.68114.96) years old. The PCD group consisted of 149 eyes of
113 subjects with central serous chorioretinopathy (CSC), 95 eyes
of 81 cases of polypoidal choroidal vasculopathy (PCV), and 70
eyes of 00 subjects with neovascular age-related macular
degeneration (nAMD). CSC group included 88 males (102 eyes),
and 45 females (47 eyes), aged 24-73 years, with an average of
(47.27£10.06) years; 53 males (62 eyes), and 28 females (33 eyes),
aged 49-94 years. The average age was (67.13%£10.55) years were
enrolled in this PCV group; among the nAMD patients, there were
35 males with 40 eyes and 25 females with 30 eyes.

The inclusion criteria of healthy eyes for likelihood ratio test were:
(1) age and sex matched with PCD group; (2) no other eye diseases
by intensive eye examination. Exclusion criteria for healthy eyes: (1)
those with any eye disease; (2) those with serious systemic diseases
can’t tolerate eye examinations. Inclusion criteria for PCD patients
were: (1) Patients diagnosed with PCV, nAMD or CSC by
ophthalmic clinical examination. The diagnostic criteria for PCV
based on the expert consensus of the PCV Working Group of the
Asia-Pacific  Ophthalmological Imaging Society in 20208l
EVEREST study II and modified EVEREST criteria; CSC was
diagnosis based on the typical clinical manifestations, fluorescein
fundus angiography and indocyanine angiography, and typical
imaging features of OCTV); the diagnosis of nAMD was based on
the “Expert Consensus” by Spaide et al. The exclusion criteria for
PCD were: (1) Diagnosed with other eye diseases that affect
choroidal thickness, especially retinal choroidal vascular diseases,
such as uveitis, choroidal neovascularization induced by
pathological myopia, choroidal hemangioma, diabetic retinopathy,
etc.; (2) patients with open-angle glaucoma or angle-closure
glaucoma; (3) patients who have received anti-vascular endothelial
growth factor therapy in the past six months; (4) patients who have
received laser retinal photocoagulation or photodynamic therapy in
the macular area; (5) patients have undergone surgery on the
posterior segment of other eyes; (6) those who have opacity of the
refractive media to obtain a clear image; (7) those who have severe
systemic diseases and cannot tolerate examination.

There were no significant differences in age, percentage of female
and diopter between the two groups (all P>0.05). The subfoveal
choroidal thickness (SFCT) value in the PCD group was greater
than that in the normal group, and the difference was statistically
significant (#=7.160, P<0.001) (Table 1). This study followed the
Declaration of Helsinki, and the research protocol was approved by
the Ethics Committee of Beijing Tongren Hospital (document No.
TRECKY2016-054).
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PCD: pachchoridal spectrum disorder; PCV: polypoidal choroidal vasculopathy; CSC: central

Figure 1 Participant enrollment flow chart

serous chorioretinopathy; nAMD: neovascular age-related macular degeneration

Table 1 Comparison of demographic characteristics between two groups

Group Total eyes _Age* Female b Diopter © SFCT*

’ ( xts, years) [(%0)] [M(0O1,05),D] ( xts,pum)
Normal group 446 56.57+15.53 161(42.14) 0.00 (-1.25,0.00) 263.26% 98.64
PCD group 314 58.68114.96 110(35.03) 0.00 (0.00,0.00) 327.67+138.16
1y Z -1.250 3.669 -1.400 -7.160
P 0.210 0.055 0.161 <0.001

Note: (a: Independent samples 7 test; b: y? test; c: Mann-Whitney U test)
SFCT: subfoveal choroidal thickness; PCD: pachychoroidal spectrum disorder

1.2 Subjects and Methods

1.2.1 Routine eye examination. The subjects underwent a
comprehensive eye examination, including the best corrected visual
acuity (BCVA); the intraocular pressute; anterior segment
examination with slit lamp microscope (SL-IE, Japan Topcon Co.,

Ltd.); fundus examination under the dilated pupil (Santen
Pharmaceutical Co., Ltd., Japan) with a binocular indirect
ophthalmoscope (Keeler, USA), color photography using CR-1
non-dilation color fundus camera (Canon, Japan).
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1.2.2 Measurement of macular choroidal thickness. All the
enrolled subjects were examined by SS-OCT (DRI OCT-1 Atlantis
scannet, Topcon, Japan) with a 9 mmX9 mm scanning range, and
12 high-resolution B-scan images which passed through the fovea
were obtained and automatically analyzed by Topcon Advanced
Boundary Segmentation (TABS) software in ring area around the
fovea according to the Early Treatment Diabetic Retinopathy Study
(ETDRS) classification regions. The radius of each eccentric ring
was 1, 3 and 6 mm in turn, respectively. The value of choroidal
thickness in the macula was automatically extracted, and the
measurements were independently corrected manually by 2 senior
ophthalmologists. The EDTRs scanning area was divided into 9
regions including the central area (C), upper inner ring area (S1),
upper outer ring area (S2), nasal inner ring area (N1), nasal outer
ring area (N2), and the lower inner ring area (I1), inferior outer ring
area (I2), temporal inner ring area (T1), and temporal outer ring
area (T2). The average value in zone C was selected for likelihood
analysis.

1.2.3 Likelihood ratio test for determination of pachychoroid.
Currently, there is still no precise diagnostic criteria of
“pachychoroid” or “non-pachy choroid”, in this study, we applied
likelihood ratio test to establish the diagnostic criteria. The subjects
were divided into 20-39-year-old group, 40-59-year-old group,
60-79-year-old group and 280-year-old group in a 20-year-old
intervals, and the choroidal thickness of all subjects was stratified
by 100 pm from the minimum to the maximum value. The positive
likelihood ratios were calculated based on the number of normal
and diseased groups in different measurement value intervals.
Positive likelihood ratio=(the number of eyes of ecach target
measuted interval of PCD group/total eyes number in PCD
group)/(the number of eyes in target measured interval of normal
group/total number of eyes in normal group). The interval of
choroidal thickness values with a positive likelihood ratio close to 1
represented the critical value for distinguishing the choroidal
thickness of the normal group and PCD group, and the choroidal
thickness within this range was further stratified in units of 50, 25,
and 10 um to determine the diagnostic criteria (cut-off value) for
pachychoroid after controlling for age and diopter.

1.2.4 The primary outcome measures. (1) Distribution
characteristics of the choroidal thickness in normal eyes with age,
diopter and gender; (2) Influencing factors of SFCT in normal eyes;

SFCT
SFCT
=

(3) Evaluation of choroidal thickness diagnostic cut-off value for
pachychoroid by likelihood ratio test.

1.3 Statistical analysis

SPSS 25.0 statistical software (IBM, USA) was utilized for statistical
analysis. The Shapiro-Wilk test was applied to evaluate the
distribution characteristics of numerical data and described as
meanststandard deviation (meantSD) for the data with normal
distribution or median (interquartile range, IQR) for the data of
skewed distribution and the homogeneity of variance was
confirmed by the Levene test between the groups. The differences
in age, SFCT, SFCT between normal and PCD groups were
compared by independent samples 7 test; the overall differences
among the means of the factors were compared by one-way
analysis of variance, and LSD-7 test was used for post hoc analysis.
The Mann-Whitney U test was used to compare the diopter
differences between the two groups; the overall differences for
skewness distributed data among groups were compared by
Kruskal-Wallis H test; and Nemenyi test was used for post hoc test.
Categorical data were described as frequency and percentage, and
the difference between groups was compared by Chi-square test.
Pearson linear correlation analysis was used to evaluate the
relationship between age and SFCT in normal population, and
Spearman rank correlation analysis was used to evaluate the
relationship between diopter and SFCT in normal group. A
multiple linear regression model was established to evaluate the
influence of diopter, age, and gender to SFCT in normal people, in
which gender was assigned as 1 in female and, men were assigned
as 0 in male, and hypothesis test was petformed on the regression
equation. The likelihood ratio test was used to determine the
diagnostic cut-off value of SFCT between normal control group
and PCD group for every age range. A P value of 0.05 indicated
statistical significance for all analyses.

2 Results

2.1 Correlation between age and SFCT in normal people
and comparison of SFCT between different gender

In normal people, the SFCT value was gradually reduced with the
increase of age, showing a negatively correlated with age (r=-0.34,
P<0.001). The SFCT values either in male or female in normal
group were negatively correlated with age (r=-0.43, P<0.001;
r=-0.38, P<0.001) (Fig. 2). The SFCT value was (257.04£86.23) um
in normal males, which was smaller than that of normal females
(259.93£82.06) pm, but the difference was not statistically
significant (#=-0.359, P>0.05).

((®]

SFCT (um)

Age (year)

Figure 2 Correlations between SFCT and age in normal subjects (Pearson linear correlation analysis, #=382)
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A: SFCT was negatively correlated with

age in normal subjects (r=-0.34, P<0.001) B: SFCT was negatively correlated with age in health males (=-0.43, P<0.001) C:SFCT was negatively correlated
with age in health females (+=-0.38, P<0.001) SFCT: subfoveal choroidal thickness

2.2 Correlation between diopter and SFCT in normal
subjects

There was a weak positive correlation between SFCT and diopter
in normal subjects, and the SFCT value gradually increased with the
increase of diopter (=0.19, P<0.001) (Fig.3).

SFCT (um)
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Diopter (D)
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Figure 3 Correlation between SFCT and diopter in normal subjects
(Spearman rank correlation analysis, #=384) SFCT was weakly positively
correlated with diopter (n=0.19, P<0.001)  SFCT: subfoveal choroidal
thickness

2.3 Influencing factors of SFCT
When SFCT was considered as the dependent variable, the age,

Table 2 The influencing factors of SFCT in normal subjects

gender and diopter were as independent variables, a multiple linear
regression model showed age (#=-12.01, P<0.001; 95%CI:-3.37-
-2.42) and diopter (#=8.19, P<0.001; 95%CI:10.43-17.02) were
independent influencing factors of SFCT. After adjusted age and
diopter, gender was not associated with SECT (8=-11.76, 95%CI:
-25.49-1.98, P=0.093) (Table 2).

95% CI
Factor s SE Standard 5 r P Lower bound Upper bound
Constant 452.80 19.53 23.19 <0.001 414.42 491.17
Gender -11.76 6.99 -0.07 -1.68 0.093 -25.49 1.98
Age -2.90 0.24 -0.52 -12.01 <<0.001 -3.37 -2.42
Diopter 13.73 1.68 0.35 8.19 <<0.001 10.43 17.02

Note: (Multivariable linear regression analysis) SFCT: subfoveal choroidal thickness; SE: standard error; CI: confidence interval

2.4 Diagnostic cut-off value for pachyoroid

Likelihood ratio test showed that the SFCT value was gradually
decreased with increased of the age. The SFCT likelihood ratios in
different age groups were shown in Table 3. According to the
diagnostic value determined in this study, the receiver operating
curve (ROC) was used to estimate the artea under the curve

Table 3 Cut-off values for SFCT in various age groups in normal subjects

between the likelihood ratio test method and the current
mainstream research method (meanzSD method). The result
showed that the sensitivity and specificity of the likelihood ratio
were significantly higher than meantstandard deviation method,
especially in PCD #s. normal (P<0.001), CSC »s. Normal (P<0.001,
and PCV 5. normal (P<0.044) (Table 4).

Age (Years) Eyes Cut-off value for SFCT (um) Likelihood ratio
20-39 86 320-330 1.167
40-59 288 330-340 1.065
60-79 262 250-274 1.067
> 80 60 200-225 1.000

Note: (Likelihood ratio test) SFCT: subfoveal choroidal thickness

Table 4 Comparison of cut-off values for pachychoriod between different groups by different methods

Comparison AUC SE 9% Cl AAUC L
Upper bound  Lower bound
PCD 2s5. normal
Choroidal thickness from likelihood ratio 0.607 0.022 <0.001 0.564 0.649 0.000
Upper bound of average choroidal thickness 0.507 0.022 0.735 0.464 0.551 0.100 0.001
Lower bound of average choroidal thickness 0.493 0.022 0.766 0.450 0.537 0.114 <0.001
PCV 5. normal
Choroidal thickness from likelihood ratio 0.567 0.033 0.044 0.501 0.632 0.000
Upper bound of average choroidal thickness 0.453 0.031 0.156 0.391 0.515 0.114 0.012
Lower bound of average choroidal thickness 0.431 0.034 0.038 0.364 0.498 0.136 0.004
nAMD »s. normal
Choroidal thickness from likelihood ratio 0.438 0.036 0.101 0.369 0.508 0.000
Upper bound of average choroidal thickness 0.429 0.034 0.057 0.362 0.495 0.009 0.856
Lower bound of average choroidal thickness 0.382 0.039 0.002 0.305 0.458 0.056 0.291
CSC »s. normal
Choroidal thickness from likelihood ratio 0.711 0.025 <0.001 0.662 0.760 0.000
Upper bound of average choroidal thickness 0.579 0.029 0.005 0.523 0.635 0.132 <0.001
Lower bound of average choroidal thickness 0.586 0.026 0.002 0.535 0.636 0.125 <0.001

Note: PCD: pachchoridal spectrum disorders; PCV: polypoidal choroidal vasculopathy; nAMD: neovascular age-related macular degeneration; CSC: central
serous chorioretinopathy; AUC: area under curve; SE: standard deviation; CI: confidence interval

2.5 Comparison of the distribution of pachychoroid and
non-pachychoroid in subjects of different ages in normal
subjects

The percentage of pachychoroid in normal eyes was gradually
increased with aging. The proportion of eyes with pachychoroid in
20-39 years old, 40-59 years old and 260 years old was 14.71%
(10/68), 24.48% (47/192) and 28.89% (55/184), respectively,

showing an overall significant difference among groups (¥2=6.170,
P=0.046; LR=6.579, P=0.037), and the proportion of
pachychoroid in 260-year-old group was significantly higher than
that in 20-39-year-old group, and the difference was statistically
significant (3?=5.982, P=0.014; LR=6.479, P=0.011) (Table 5, Fig.
4).

Table 5 Proportion of pachychoroid in different age groups in normal subjects

Comparison Proportion (%) LR Pir r P

20-39 years 25.40-59 years 14.71 vs. 24.48 2983  0.084 2.802 0.094
20-39 years v5.260 years 14.71 »s. 28.89 6.479  0.011 5.982 0.014
40-59 years »5.260 years 24.48 vs. 28.89 1.393  0.238 1.392 0.238
Among three groups 14.71 vs. 24.48 vs. 28.89 6.579  0.037 6.170 0.046

Note: (Likelihood ratio, y?test) LR: likelihood ratio
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Figure 4 Distribution of pachychoroid in different ages in normal subjects

3 Discussion

In this study, the likelihood ratio test is utilized to define the
diagnostic value of pachychoroid in Chinese normal subjects, and
this is the first study which considers the influence of diopter, age
and gender to pachychoroid. It is also found that age and diopter
are negatively correlated with choroidal thickness. After adjusting
for other influencing factors, gender is not associated with SFCT in
this study. In addition, it is also found that the proportion of
pachychoroid in different ages is significantly different after
adjusting for age and diopter. It is interesting to further test
whether pachychoroid in normal people is correlated with PCD
and what are the correlated risk factors.

As one of the biomarkers for objective evaluation of the choroid,
choroidal thickness depends on physiological and pathological
factors of the body, and varies with age, diopter, axial length or
circadian thythm, and significantly individual differences are
reported previouslyl®13l. Under normal physiological conditions,
depending on whether retinal pigment epithelium (RPE)
detachment occurs, choroidal thickness is defined as the vertical
distance from Bruch's membrane hyperreflective line to the scleral
inner hyperreflective line or the RPE hyperreflective line to the
scleral inner layer reflectionl!. In addition, discrepancy is found in
choroidal thickness measurement in normal subjects by using
different instruments. Manjunath et all'®l measure the choroidal
thickness and found SFCT wvalue is slightly higher using SS-OCT
(DRI-OCT Triton plus, Topcon) than that measured by
spectral-domain OCT (SD-OCT), this result is consistent with
Kim’sl1¢l and Tkunol!l | they conclude that SS-OCT can be better in
displaying the choroid-sclera interface than SD-OCT. Compared
with SD-OCT, SS-OCT has a light source with a longer wavelength
(central wavelength of 1 050/1 060 nm) and a double-balanced
photodetector detection method, which has stronger penetrating
ability and is affected by the light scattering of the RPE layer and
the lens. The effect of turbidity and the signal attenuation is less,
allowing better detection of signals from deeper layersl!8-19. The
scanning depth of SS-OCT can reach 2.6 mm, and the maximum A
scan can be obtained 400 000 times per second, and the axial
resolution reaches 6.3 pm. By using SS-OCT, it is an ideal to obtain

choroidal thickness with higher resolution of the choroid and sclera.

In this study, we also control the most influencing factors for
choroidal thickness including age and diopter in normal subject, in
the future, more confounding factors need to be considered to
explore more objective method and result for choroidal thickness
measurement.

In this study, the multiple linear regression analysis model is
utilized in the study to evaluate the associations between the
confounding factors and SFCT. The results suggest that the SFCT
in normal subjects is associated with age, gender and diopter, which
is consistent with previous studies. Manjunath et all'l study 34
normal subjects with an average age of 51.1 years and find that the
average SFCT is moderately negatively correlated with age.
Relevant studies in Korea and Japan have also confirmed that age is
the main influencing factor of choroidal thickness, follow by

Pachychoroid group

Non-pachychoroid

diopterl!6-17]. Therefore, the influence of age, gender, and diopter or
axial length on choroidal thickness should be considered in the
analysis of SFCT.

At present, there is no a unified and standard method of
measurement for choroidal thickness by OCT, and it is mainly
divided into manual single-point or multi-point measurement and
automatic segmentation method. The definition of pachychoroid
vaties from study to study due to different measurement methods.
In order to reduce the measurement error, this study adopts a more
objective automatic segmentation method, that is, the choroid layer
is automatically partitioned according to the ETDRS standard using
the built-in software of Topcon SS-OCT. The ETDRS map divides
the macula into a central area, an inner ring, and an outer ring
based on the radius of 1, 3, and 6 mm from the fovea, and further
divides the inner and outer rings into 4 quadrants (supetior, inferior,
nasal, and temporal)20-22], By manual correction, the error caused
by single-point measurement can be effectively reducedBl. This
study we mainly analyze the mean value of SFCT in the central area
which is commonly used internationally.

There is no high-sensitivity and high-specificity evaluation method
or gold standard for defining pachyhoroid. Dansingani et all3l
enrolled 66 eyes of 33 cases with PCD, defined the cutoff value for
pachychoroid is SFCT =300 pm or the thickness of the thickest
choroid at least 50 um greater than SFCT. In addition, other major
methods for quantifying standard threshold for pachychoroid
include using the median thickness of PCV eyes as a classification
criterion using the mean choroidal thickness plus standard
deviation, or establishing a ROC to determine the cut off value in
eyes with PCVI6-7.2420. However, these studies lack the compatison
with normal human choroid thickness, and there is still no gold
standard for the diagnosis of pachychoroid, the objective and
quantitative criteria of pachychoroid is challenging. Recently,
Spaide et al?7l used choriocapillary parameters by SS-OCT
angiography in normal subjects, PCD patients, and pachychoroid
groups to define the pachychoroid. Pachychoroid in normal eyes is
defined as choroidal thickness =5% in the upper percentage of
their age in the enrolled subjects. The choroidal thickness of the
percentile  subjects is  simply expressed as: pachychoroid
5%ile=525-3.25(age). However, none of the above methods
consider the influence of factors of the choroidal thickness such as
age, gender, and diopter, nor the sensitivity and specificity of
critical diagnostic values. Since age is the most important factor
affecting choroidal thickness, this study apply likelihood ratio test
to compare and analyze the age stratified SFCT and PCD eyes in
normal subjects, controlling for the influence of diopter, and to
control the effect of diopter quantitatively to determine the cut-off
value of SFCT. Through the validation in the population, it was
found that the comparison of choroidal thickness is more
significant using the likelihood ratio evaluation method than the
meantstandard deviation evaluation method which are currently
used more common.

Sensitivity and specificity are two important evaluation indicators
of clinical diagnostic efficacy. The likelihood ratio test adjusts the
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confounding factors of age and diopter to determine the cutoff
value of pachychoroid. In addition, the likelihood ratio combines
the two indicators of sensitivity and specificity, which has better
clinical significancel?8].
Although the effects of diopter and gender on choroidal thickness
are considered in this study, due to insufficient sample size, we do
not find a correlation between SFCT and diopter and gender. More
detailed multi-factor stratification is limited carried out in this study,
the tesults from this study still need to be further verified in a
cohort study with a larger sample.
In conclusion, this study selects the most advanced SS-OCT to
obtain choroidal B-scan images after considering various
influencing factors, we also use OCT's software for automatic
segmentation and manual correction to reduce measurement errors
to obtain the choroidal thickness. As to the critical clinical
significance of SFCT in normal people, a more objective
quantitative diagnostic standard for pachychoroid has been
proposed in this study. The normative definition of pachychoroid
is not only helpful for the diagnosis and classification of PCD, but
also crucial for further elaborating the pathogenesis of PCD and
guiding treatment in the future.
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