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ORIGINAL REPORT

Disparities in Cervical Cancer Screening Among Women

With Disabilities: A National Database Study in South Korea

Dong Wook Shin, Jeong-Won Lee, Jin Hyung Jung, Kyungdo Han, So Young Kim, Kui Son Choi, Jong Heon Park,

and Jong Hyock Park
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== People without disabilities == 1. Physical disability === §_ Disabilty due to renal failure
e Grade 1{most severe] w7 Visual disabilty w3 Di ity due to heart problems

e Grade 2 mmmm 3. Haaring dizability w10 Dizzbility dus to respiratory problems
—— Grade 3 = 4. Spaach and language dizability === 11. Dizzhilty due to liver dizesse

— Grade 4 e B Intellectual disability 12. Dizsbility dua to facial disfiguremant
e Grade B s . Diisiability due to brain injury 13. Dissbility due to ostomy
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Fig 1. Cervical cancer screening rate according to the presence, severty, and type of disability from 2006 to 2015.
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Metabolic Syndrome as a Risk Factor
of Endometrial Cancer: A Nationwide

Population-Based Cohort Study of
2.8 Million Women in South Korea

HyunA Jo ™2, Se Ik Kim?3, Wenyu Wang"# Aeran Seol®, Youngjin Han "2, Junhwan Kim?,

In Sil Park™®, Juwon Lee "2, Juhwan Yoo°®, Kyung-Do Han” and Yong Sang Song

TABLE 1 | Baseline characteristics of the study population.

1,2,3%

olor
- |

Number of participants Endometrial Cancer p-value
No (N=2,818,503, %) Yes (N=5,604, %)

Age, years 54.03 + 11.48 5328+ 995 <.0001
BMI, kg/m® 2372+319 2454 + 358 <0001
WC, cm 77.80+ BB3 7946 +9.11 <0001
Low income® 695,425 (24.67) 1,382 (24.66) 0.9826
Smoking 0.0004
Mever 2,688,742 (95.4) 5,307 (96.31)

Ex-smoker 41,582 (1.48) 83 (1.48)

Current smoker 88,179 (3.13) 124 (2.21)

Alcohol consumption® 02113
MNone 2,250,378 (80.16) 4,544 (81.08)

Mild 536,316 (19.03) 1,019 (18.18)

Heavy 22,809 (0.81) 4 (0.73)

Regular Exercise® 488,213 (17.32) 1,037 (18.5) 0.0194
Hypertension 912,278 (32.37) 1,933 (34.49) 0.0007
Diabetes melitus 265,304 (9.08) 547 (9.76) 0.0671
Dyslipidemnia 683,860 (24.26) 1,431 (25.54) 0.0265
SBP, mmHg 121.85 =+ 16.06 12267 + 16.18 0.0001
DBP, mmHg 7519+ 10.28 75.94 + 10,52 <0001
Glucose, mg/dL 97.01 + 22.08 97.76 + 2216 0.0103
Total cholesterol, mg/dL 200.77 £ 4277 20187 = 441 0.0547
HDL-C, mg/dL 50.08 + 36.48 58.16 + 35.56 0.0801
LOL-C, mg/dL 12144 + 73.35 12455 + 146.42 0.0016
TG, mg/dL 103.54 (103.48-103.61) 106.7 (105.23-108.19) <0001

N

Metabolic
syndrome

Non-metabolic
syndrome

Women who underwent health examinations and cancer survey provided
by Korean National Health Insurance Service in 2009 (Age>30)

N=3,280,834
Criteria N
Excluded Hysterectomy 206,481
N=456727 | All cancer washout 64,036
Missing data 180,491
Follow-up period <1 year 5,719
v
Included in analysis
N=2,824,107
Endometrial cancer group Control group
N=15,604 N= 2,818,503
Premenopausal | Postmenopausal Premenopausal | Postmenopausal
N=451 N= 1,252 =129,647 N= 605,496
N=2,106 N=1,795 N=1,057,474 | N=1,025,886

Metabolic
syndrome

Non-metabolic
syndrome
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FIGURE 3 | Comparisons of endometrial cancer incidence according to the number of metabolic syndrome components. (A) Total group; (B) Pre- and post-
menopausal subgroups. Pre MP/Mo, pre-menopausal women without the metabalic syndrome; Pre MP/Yes, pre-menopausal women with the metabalic syndrome;
Post MP/MNo, post-menopausal women without the metabolic syndrome; Post MP/Yes, post-menopausal women with the metabolic syndrome.
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HOL | [ N | 127401175,1.384)  <0,0001
G| —.— | LI52(1.055.01.261% 0002
Met | S I 130s1.213,0.40m  <0.0001
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FIGURE 2 | Association of metabolic syndrome and its components and incidence of endometrial cancer among all women, pre-menopausal women, and post-

menopausa women. Age, sex. smoking, alcohol consumption, and regular exercise were adjusted. BP, blood pressure; Cl, confidence interval; GLU, fasting blood
glucose; HOL-C, high-density lipoprotain cholesterol; HR, hazard ratio; Met, metabolic syndrome; Post-MP, post-menopausal; Pre-MP, pre-menopausal; TG,
triglycerides; WC, waist circumference.
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OPEN ACCESS

Increased incidence of uterine leiomyoma in young
females with depression: An observational study sepresson Dression sovery

—_— N - N
2o s — Mid
(-] a |- Severs
Dt rabrienal fram individisls Y
aged 20-39 years
who underaent 3 nationwide health checiup
in 20082012
(n=E,E91,400)
Excluded 4,135.610
| Male 4,135,610
‘ Hypothyroidism 1,388 2 o =
Previous dagnosais of ulenng Biomyemea 34,046 = = £
" ! - E 2
E Fe
Inchacad pogrlation o
0= 3,720,346 5 E
& [
Missing data 182,601 L) T
1 yaar lag pariod 14,180 2 £
= = -
= g
= =]
Final selactad popustion
(rv= 2,523 565}
=
S g :
k=
T T T T T T I I I I I !
i ] 4 & 8 10 0 2 4 B B 10
‘Yaung woman with depressian in tha Yaung woman witheut dapression in o Time{Years)
analysis mnd followsd up until Bnalysis Gnd followad up urtil Time(Years) & J
December 2020 ( parson-yaars) Decombar 2020 ( person-yesrs)
W::.f{:ﬂ%. T ——— t"-N"::‘?gi:slum (P — Figure 2. Related to risk of new-onset uterdine |domyoma according to presence/absence of depression
(4, 202) ' ¥ {n=24,80%) = Lesft, sisic of nmsws s et wimrine beioemyoma was substantially higher in females with a diagness of depremsion . Right, women with recurnent epsodes of depmsson
had the highest rigk of new-omset ulerine lsomyoma.

Figure 1. Related to study flowchart
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GYNECOLOGY

Alcohol consumption and the risk of new-onset uterine o ——
leiomyomas: a nationwide population-based study in

2.5 million Korean women aged 20 to 39 years

Sunmie Kim, MD, PhD; Kyungdo Han, PhD; Su-Yeon Choi, MD, PhD; Sun Young Yang, MD, PhD; Seung Ho Choi, MD, PhD;
Jeong Yoon Yim, MD, PhD; Jin Ju Kim, MD, PhD; Min-Jeong Kim, MD

FIGURE 1 FIGURE 2
Flowchart of the study Flow diﬂgrﬂm Uf the Stl"jy

2,755,790 women 20-39 years old who underwent a
national health examination during 2009-2012:
followed-up until 2018

Health Examination 1st
—>I Missing data (n=157,603) | (20-39 YO Woman)

2002 2018

Previous diagnosis of UL

—>| before Health examination Health
g
Diagnosis of UL within 1 >

—>| year after Health ’
examination (n=1 1 ,935) Wash=out & exclusion Within 1yr Follow=up

dw of UL
| 2,512,384 women 65292 | . — >
,l ’L ‘Wash=out & exclusion ':i':tﬂ‘l.}lf' Follow=up
uL No UL g:;ﬁ::“mi'ﬂ an exclusion
(n=152,224, 6.1%) (n=2,360,160, 93.9%) .

UL, uterine lefomyoma. Questionnaire on

drinking 2nd

Kim. Aleohol consumption and the risk of new-onset uterine leiomyomas. Am ] Obstet Gynecol 2023.

UL, uterine leiomyoma; YO, year-old.
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TABLE 2

Risk of new-onset uterine leiomyomas according to baseline drinking status

Drinking Uterine Duration IR per P for P for
status n (%) leiomyoma () 1000 Model 1 (HR)  trend  Model 2 (HR) Model 3 (HR) Model 4 (HR)  trend
Drink 1 <0001
hon 1,365,754 82,935 712 85 1 (Ref) 1 (Ref)) 1 (Ref) 1 (Ref)

Mild to 1,085,843 65,935 7.06 8.6 1.01 (1.00-1.02) 113 (111-1.14) 112 (1.11-1.14) 1.12 (1.11-1.14)
moderate

Heavy 60,787 3354 6.99 7.9 0.94 (0.90—0.97) 117 (113-1.21) 116 (1.12—1.20) 1.16 (1.12—1.20)

*IR per 1000 represents newly diagnosed utering lesiomyoma cases per 1000 patent-years of follow-up. Mods! 1: HRs are adjusted fornone, Mods! 2: His are adjusted for age, smoking, and reguiar exercise fyes/no). Modsd 3: HRs are adjusted for age, smoking,
reguiar exercize (yes/no), diabetes meliitus, hyperiension, dyshipidemia, and body mass index. Mods! 4: HRs are adjusted for age, smoking, regular exercse fyesing), diabetes melitus, hypertension, dyslipidemia, body mass index, income, and chronic Kdney

disease.

HA hazard ratio; 1, incdence rafio, Aef, reference interval,
Eim. Alcohol consumption and the risk of mew-onset utering keiomyomas. Am [ Obstet Gymecol 2023,

Ojo
L

fot
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al
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o

TABLE 3
Risk of new-onset uterine leiomyomas according to drinking frequency and amount per drinking session
Drinking
frequency Cases of IR per Fior F for
and amount n UL, n 1000 Model 1 trend Model 2 Model 3 Model 4 trend
Drinking frequency (d/wk) 0oz = 0001
0 1,365,754 82,935 8.5 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)
1 754,770 45,448 8.5 1.00 (1.00—1.01) 1.11 (1.10—1.13) 1.11 (1.10-1.13) 1.11(1.10-1.12)
2 247,316 15,102 8.7 1.03 (1.01—1.04) 1.16 (1.14—1.18) 1.16 (1.14—1.18) 1.16 (1.14—1.18)
=3 144,544 8739 8.7 1.03 (1.01—1.08) 1.15 (1.13—1.18) 1.15 (1.12—1.17) 1.15 (1.12—1.17)
Drinking amount (glasses/drinking session) 0005 < 000
0 1,365,754 82,935 8.5 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)
<3 333,166 20,513 8.9 1.05 (1.03—1.06) 1.08 (1.07—1.10) 1.08 (1.07—1.1) 1.08 (1.06—1.1)
37 521,523 32,27 8.7 1.02 (1.01—1.04) 1.14 (1.12—1.15) 1.14 (1.12—1.15) 1.13(1.12—1.15)
=7 291,941 16,505 8.0 0.94 (0.92—0.95) 1.18 (1.16—1.20) 1.17 (1.16—1.19) 1.17 (1.15—1.19)

“IR par 1000" represents nawly dizgnosed UL cases per 1000 patient-years of follow-up. Mode! 1; hazand ratios [HRs) are adjusted for nons. Moded 2: HAs are adjusted for age, smoking, and regular exercise fyesino). Model 3; HRs are adjusted for age, smoking,
reguiar svercise (yesno), diabetes melitus, hyperiension, dyslipidemia, and body mass index. Model 4: HRe are adjusted for ane, smoking, regular exercse {yesing), diabetes melitus, hypertension, dyslipidemia, body mass indsx, income, and chronic Kdney

disease.

1R, incidence rafio; Aef, reference inerval; UL, uterine keiomyoma.
Kim. Alcohol consumption and the risk of mew-onset uterine leiomyomas. Am | Obstet Gymecol 2023,

Dose-
response
relationship
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FIGURE 3
The attributable risk of drinking on new-onset uterine leiomyomas in
subgroups
Uterine leiomyomas
-
Subgroup HR[OE% CI]  intdraction = Q_l-—llf— £||
Age 20s . 1.10[1.08, 1.12)
305 = 114z, s 00098
Smoking Mon Smoker - 1.13 [1.12, 1.14)
Currant o 1071102, 1125 00282
Physical activity Mo fam 1.13[1.12, 1.14]
regular Yes -— 1.08[1.05,1.12] o.onzz
InGome Upper Ll 11210111, 1.13]1
Low 20% - RITIRIR L TABLE 4
Rt o o . :;;; . :‘;: 02317 Risk of new-onset uterine leiomyomas according to drinking status over 2 consecutive examinations
‘es | | R .
Hypedanesen t:a = 1:? :: ;; : :g: 0.743 Drinking status Uterine IR per Por P for Por Por
s ' § first/second n leiomyoma Duration 1000 Model 1 trend Model 2 trend Model 3 trend Model 4 trend
yslipiderma No =y 1.12[1.11,1.13) <.0001
os i 1.26 [1.19, 1.32] : No/no 470,890 23,766 3,432,159.5 6.9 1 (Ref.) <.0001 1 (Ref) <.0001 1 (Ref.) <.0001 1(Ref.) <.0001
CKD Mo - 1.12 [1.11, 1.13]
Yes —- 1.19 [1.13, 1.27] D:0302 No/yes 154,510 8014 1,116,716.86 7.2 1.04 (1.02—1.07) 114 (1.11-1.17) 114 (111117 1.14(1.11-1.16)
= 25 kg e = S R Yes/no 156,225 7324 1,140,47729 64 0.93 (0.90—0.95) 1.04 (1.01-1.06) 1.03 (1.01—1.06) 1.03(1.01—1.08)
METS Mo =i lAasatANGl Yes/yes 391,925 20,273 2,806,099.64 7.2 1.06 (1.04—1.08) 1.20 (1.17-1.22) 1.19(1.17-1.22) 1.2001.17-1.22)
S :es - :?: : ?: ::i: “IR per 1000" represents newly diagnosed uterine leiomyoma cases per 1000 patient-years of follow-up. Model 1: hazard ratios (HRs) are adjusted for none. Madel 2: HRs are adjusted for age, smoking, and regular exercise (yes/no). Model 3: HRs are adjusted for
it Y:-, i 1?' ” 2'71 = 0001 age, smoking, regular exercise (yes/na), metabolic syndrome, and body mass index. Model 4: HRs are adjusted for age, smoking, regular exercise fyes/na), metabolic syndrome, body mass index, income, and chronic kidney diseasa.
BP_MalS No - 1.13 It .11: 1.14] R, incidence ratio; Aet., reference interval.
Yes | 1.11 [1.07, 1.14] 026811 Kim. Alcohol consumption and the risk of new-onset uterine leiomyomas. Am J Obstet Gynecol 2023.
FBG_MatsS Mo = 1.12 [1.11, 1.14]
Yas |- 112100, 116 0%
TG _Mets Mo [ 1.12 [1.10, 1.13] =< e
Yes —a—ip 122118 1260 o0 o = H:|2|-O'” [[l‘g _Ifl_A-l
HOL_Mets Mo oy 1.13 [1.12, 1.14] OT o — - = 1
Yes |- 1100108, 143 007
o9 1 1.1 12 13 14

Hazard Ratio

BMI, body mass index; BP_MetS, blood pressure-MetS (systolic BP =130 or diastolic BP =85 mm Hg or use of antihypertensive
medication); CI, confidence interval; CKD, chronic kidney disease; FBG_MeiS, fasting blood glucose-MetS (FBG =100 mg/dL or use of
glucose-lowering medication); HDL_MetS, high-density lipoprotein cholesteral-MetS (HDL cholesteral <40 mg/dL [men]or <50 mg/dL
[women] or use of lipid-lowering treatment); HR, hazard ratio; AMeiS, metabolic syndrome; TG_MeiS, friglyceride- MetS (TG =150 mg/dL
or use of lipid-lowering medication); WC-MetS, waist circumference- MetS (WC =85 cm).
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CANCER EPIDEMIOLOGY, BIOMARKERS & PREVENTION | RESEARCH ARTICLE

Impact of Changes in Obesity and Abdominal Obesity on ®

Check for

Endometrial Cancer Risk in Young Korean Women: e
A Nationwide Cohort Study

Jung Heo', Hyunjyung on' Yong Sang Songz, Yeon Jee Lee?, Kyungdo Han®, and Min-Kyung Lee!

p -
o)

Figure 1.

Cumulative incidence of early-
onset endometrial cancer based
on changes in obesity or abdomi-
nal obesity status. A, Cumulative
incidence of endometrial cancer
according to changes in obesity
status (defined by BMI). B, Cumu-
lative incidence based on changes
in abdominal obesity status (de-
fined by WC). Differences between
groups were statistically significant
(log-rank test, P < 0.001).
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Table 2. Risk of early-onset endometrial cancer according to changes in obesity status at a 3-year interval.

Obesity status HR (95% CI)
Follow-up Incidence rate
After Number of Incidence duration (per 10,000

Baseline 3 years participants case (person-years) person-years) Model 1° Model 2° Model 3¢
Non-obese Non-obese 776,666 464 5,016,181.3 0.0925 1 (ref.) 1 (ref.) 1 (ref.)

Non-obese Obese 44 467 56 284,896.2 0.1966 2138 (1.620-2.820) 2.009 (1.522-2.651) 1.940 (1.468-2.563)
Obese Non-obese 22,877 31 146,629.1 0.2114 2.301 (1.600-3.309) 2.121 (1.474-3.051) 2.083 (1.447-3.001)
Obese Obese 91,590 247 582,293.7 0.4242 4,638 (3.974-5.412) 4.023 (3.442-4.702) 3.559 (3.015-4.200)

“Model 1 was a crude model.
PModel 2 was adjusted for age. A

“Model 3 was adjusted for age, hypertension, diak . Stable non-obese Non-obese to obese Obese to non-obese ; Stable non-obese Non-obese to obese Obese to non-obese
activity, and income level.
10 10
20 i 20
< 30 g % I
E 40 § 40
% 50 % 50
% 60 —— x 60 = IS
£ 70 T € 70

80 80 I

90 90
100 100

Obesity status changes Abdominal obesity status changes
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Journal of r”\
Clinical Medicine MD\P‘IJ

Article
Lymphedema in Endometrial Cancer Survivor: A Nationwide
Cohort Study

Su-Jeong Lee ', Jun-Pyo Myong 2, Yun-Hee Lee 3, Eui-Jin Cho %, Sung-Jong Lee %, Chan-Joo Kim !

and Jin-Hwi Kim *

Patients who had C54 codes and V193 or V027
between 2004 and 2016
(n = 34540)

Excluded patients (n = 15513)
1. Previously had had C54 codes (n = 5917)
2. Diagnosed other cancers (n = 8675)
3. Insurance information is unclear (n = 447)
4. Lymphedema diagnosed before cancer diagnosis(n = 474)

Patients finally analyzed (n = 19027)

Cancer-related lymphedema (n = 2493)

F 13%0I A &

™ /J

0.10 - s

Cumulative incidence
™

0054 f

0 10 20 30 40 50 &0
Time [months)
Figure 2. Cumulative incidence of lvmprhedema in endometrial cancer patients.

2.2. Study Population and Design

To select the study group, we used the 10th revision of the International Statistical
Classification of Diseases and Related Health Problems (ICD-10), the Health Insurance
Medical Care Expenses (2017 and 2018 versions), and the HIRA Drug Ingredients Codes
for diagnostic codes, surgery codes, and prescription codes. The study population, lym-
phedema patients who were diagnosed after endometrial cancer treatment, was defined
as patients who had diagnostic codes for both endometrial cancer (ICD-10 code C54) and
lymphedema (ICD-10 code 1890) between 2004 to 2017. Among them, those who already
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Table 1. Basal characteristics and risk factors of lymphedema.
Lymphedema
Total (n=19,027) 016,534, 86.9%)  Yes (2493, 13.1%) HR (95% CI) p-Value
Apgp
<40 2276 (12.0%) 2133 (93.7%) 143 (6.3%) 1.00
40-59 11,823 (62.1%) 10,273 (86.9%) 1550 (13.1%) 1.41 (1.20-1.66) <0.0001
=60 4928 (25.9%) 4128 (83.8%) 800 (16.23%) 1.47 (1.24-1.75) <0.0001
Income
1~5 4720 (24.8%) 4117 (87.2%) 603 (12.8%) 0.94 (0.85-1.05) 0.2716
6~10 3653 (19.2%) 3214 (88.0%) 439 (12.0%) 0.88 (0.79-0.99) 0.0362
10~15 4533 (23.8%) 3950 (87.1%) 583 (12.9%) 0.93 (0.34-1.03) 0.1612
16~20 6121 (32.2%) 5253 (85.8%) 868 (14.2%) 1.00
Residence
Urban 12,919 (67.9%) 11,155 (86.4%) 1764 (14.2%) 1.00
Rural 6108 (32.1%) 5379 (88.1%) 729 (11.9%) 0.95 (0.88-1.04) 02771
Treatment
Surgery 8411 (44.2%) 7460 (88.7%) 951 (11.3%) 1.00
Radiation 447 (2.4%) 384 (85.9%) 63 (14.1%) 1.42 (1.10-1.83) 0.0078
Chemotherapy 346 (1.8%) 293 (84.7%) 53 (15.3%) 1.81 (1.37-2.38) <0.0001
5+R 2545 (13.4%) 2015 (79.2%) 530 (20.8%) 1.87 (1.68-2.08) <0.0001
5+C 1404 (7.4%) 1171 (83.4%) 233 (16.6%) 1.61 (1.39-1.86) <0.0001
R+C 319 (1.7%) 259 (81.2%) 60 (18.8%) 215 (1.65-2.78) <0.0001
S+R+C 1314 (6.9%) 974 (74.1%) 340 (25.9%) 257 (227-2.91) <0.0001
other 4241 (22.3%) 3978 (93.8%) 263 (6.2%) 0.68 (0.59-0.78) <0.0001

5: surgery, R: radiation, C: chemotherapy.

h
o
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Table 2. Annual treatment cost of lymphedema in endometrial cancer (unit: USD).

Medication  Physiotherapy ~ Medication + Physiotherapy Total 2,000,000
2004 20,606 4372 072 26,030
2005 16,313 2847 1405 20,654 1,600,000
2006 68,377 13,705 2800 84972
2007 112,065 15,817 20,805 148,687
2008 144,772 34,270 63,320 242 362 1,200,000
2009 193,300 53,119 98,656 345,074
2010 172,975 50,082 74,014 207,070 800,000
2011 274,001 72,580 106,043 452,724
2012 203,853 75,010 104,135 472,008
2013 354,080 72,686 04,248 521,015 400,000
2014 560,701 142,837 305,205 1,008,833
2015 644,125 180,001 362,600 1,196,716 5 = _ e
2016 043,558 173,601 326,195 1,443 444 s T e e . 0 o A
2017 1,165,017 251,684 477 804 1,894,505 PSP PPN N A D A2 N
DT AT DT AR ADT AR AT AR AR DT ADT ADT DT AP

—Medication —Physiotherapy —Medication+Physiotherapy —Total

N= HE 57t

Figure 4. The trend of annual treatment cost for lymphedema in endometrial cancer.




regression

Cox

Baseline
(case)

ar Xt

oF A AR
o A

A

MO 1o

Baseline
(Control group)




Mo 2 FRY WERIM NEH Y S

JOURNAL OF
J Gynecol Oncol. 2025 Sep;36(5):e75 m&%?lc
https://doi.org/10.2802/jg0.2025.36.e75

pISSN 2005-0380-eI1S5N 2005-0399

Original Article Increased cardiovascular disease risk
W) Check for updates
among adolescent and young adult
survivors of cervical cancer

Hea Lim Choi ©3,"*" Danbee Kang ©,**' Hyunsoo Kim (,® Juhee Cho ©),>**
Keun Hye Jeon (1,5 Wonyoung Jung (,* Yoo-Young Lee (,” Su-Min Jeong (,%*
Dong Wook Shin (&) 2101

1:3 PS matching

Table 1. Baseline characteristics of study participants before and after 1:3 propensity score matching

Variables Unmatched Matched
Control (n-35,736,868)  Cancer (n-7,875) SMD Control (n-23,327) Cancer (n-7,803) SMD

Age (yr) 30.0:6.2 34.3:3.7 0.842 34.3:4.0 34.3:3.7 0.01
Income

Medical Aid 571,417 (1.6) 117 (1.5) 0.069 235 (1.4) 110 (1.4) -0.002

<30th 8,642,677 (24.2) 2,308 (20.3) 0.116 6,744 (28.0) 2,976 (29.9) 0.006

31th-70th 14,856,833 (41.6) 2,475 (44.1) 0.051 10,200 (44.5) 2,447 (44.9) -0.007

>T70th 10,606,922 (29.7) 1,856 (23.6) -0.139 5,511 (23.6) 1,851 (23.7) 0.002
Residential area, metropolitan 1,035,692 (2.9) 119 (1.5) -0.095 15,884 (68.1) 5,269 (67.5)
Comorbidities 24,740,484 (69.3) 5,300 (67.4) -0.041

Diabetes, yes 002 (2.9) 281 (2.6) -0.014

Hypertension, yes 802,838 (2.5) 284 (3.6) 0.064 1,410 (6.0) 473 (6.1) 0.001

Hyperlipidemia, yes 1,607,100 (4.5) 477 (6.1) 0.07 1,716 (7.4) 570(7.3) -0.002
Type of treatment

Conization only = 2,305 (20.7) -

Radiotherapy only - 30(0.4) -

Surgery = 2,726 (34.9) -

Surgery + RT - 243 (3.1) -

Surgery + CTx - 432 (5.5) -

Surgery + CTx + RT - 1,334 (17.1) -

CCRT (CTx + RT) - 543 (2.2)

Conization to surgery (n=4,735)" = 2,102 (44.4) -
Cisplatin {n-2,408)" = 2,397 (00.5)

Values are presented as number (%) or mean + standard deviation.
CTx, chemotherapy; RT, radiation therapy; SMD, standardized mean difference.

“Patient who received surgery; "Patient who received chemotherapy.

All men and women aged from 15 to 39 years
with cancer between 2006 and 2019 (n=681,752) and
1:4 age and sex matched sample who did not develop cancer
during the study period (n=2,670,558)

Exclude (n=109,269)
- History of any cardiovascular disease before 2006 (n=66,217)
« History of any cancer before 2006 (n=45,732)

r

‘ Eligible participants in the sequential cohorts (n=3,243,041)

Generate subsequent cohort every 6 months
N

‘ Cloned patients aged from 15 and 39 between 2006 and 2019 (n=62,985,785, unique n=3,122,584)

Exclude (n=1,947,158)
- History of cardiovascular disease at each baseline (n=1,859,670)
- History of any cancer at each baseline (n=1,570,072)

h J

N

‘ Eligible cloned patients in the sequential cohort (n=59,561,447, unique n=3,108,601)

Exclude (n=1,947,158)
- Male (n=1,859,670)

h

A

‘ Eligible cloned patients in the sequential cohort (n=35,736,868, unique n=1,734,599)

' !

‘ Control (n=35,736,868) ‘ ‘ Cervical cancer (n=7,875) ‘
‘ Not matched (n=35,713,541) Pf 12 p'?f;‘;';t: g:;c'““g 45{ Not matched (n=72) ‘
v r
‘ Control (n=23,327) ‘ ‘ Cervical cancer (n=7,803) ‘

Flg. 1. Flow chart of study population selection.
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Table 2. HRs (95%: Cls) for incident cardiovascular disease associated with adolescent and young adult cervical cancer

Variables Mo. of cases(1,000 parson-years) Adjusted HR"(05% CI) SubHRT{05%, CI)
Control Cancer

Any cardiovascular disease 1,281 (7.21) 579 (10.54) 1.47 (1.33-1.62) 1.35 (1.23-1.49)
|schemic heart disease {120-125) 303 (2.16) 146 (2.61) 1.92 (1.01-1.47) 1.11 (0.92-1.34)
Myocardial infarction (121-122) 19 (0.10) 7(0.19) 1.9 (0.519-2.04) 1.10 (0.46-2.63)
Cerebrovascular disease (163-169) 345 (1.88) 143 (2.55) 1.37 (1.13-1.66) 1.24 (1.02-1.51)
Stroke (160-164) 130 (0.76) 53 (0.04) 1.95 (0.01-1.71) 1.14 (0.83-1.56)
Ischemic stroke (163-164) 00 (0.54) 38 (0.67) 1.96 (0.86-1.83) 1.15 (0.79-1.67)
Hemorrhagic stroke (160-162) 45 (0.25) 15 (0.27) 1.00 (0.61-1.05) 1.00 (0.55-1.78)
Heart failure (150) 102 (0.56) 48 (0.85) 1.52 (1.08-2.14) 1.30 (0.00-1.96)
Cardiomyopathy (142-142, 123.5) 23 (0.13) 8(0.14) 1.15 (0.51-2.56) 1.04 (0.46-2.39)
Valvular heart disease (101-108, 124-137) 10 (0.10) 5 (0.00) 0.867 (0.22-2.39) 0.78 (0.20-2.10)
Arrhythmia (147-140) 507 (2.80) 190 (3.41) 1.21 (1.03-1.43) 1.12 (0.95-1.29)
Arterial fibrillation (148) 60 (0.23) 23 (0.41) 1.94 (0.77-2.01) 1.14 (0.71-1.85)

Vemous thromboambolism
Deep vein thrombosis (180.1-180.3) 51 (0.28) 105 (1.87) 6.62 (4.74-9.25) £.19 (4.43-8.65)
Pulmonary embolism (126) 18 (0.10) 24 (0.47) 4.91 (2.29-7.76) 3.99 (2.17-7.35)

Values are presentad as number (%4). Bolded figures indicate a p-value of less than 0.05.

Cl, confidence intarval; HR, hazard ratio.

“All the covariates including age, sex, income, residential area, and the presence of comorbidities (diabetes mellitus, hypertension, and hyperlipidemia) wera
well matched.

TSubHRs for events were modeled with mortality as a compating risk.
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Table 3. HR=s (95%: Cls) for incident cardiovascular disease associated with adolescent and young adult cervical cancer by treatment type

Variables SubHR (2595 CI)
Surgery + CTx + RT

OI- AH
(=)

Conization only Surgary only CCRT (CTx + RT) Cisplatin usa

Any cardiovascular disease
Ischemic heart disease (120-125)
Myocardial infarction (121-29)
Cerebrovascular diseaseo (|63-160)
Stroke (160-164)
Ischemic stroke (160-162)
Hemorrhagic stroke (163-164)
Heart failure (150)
Cardiomyopathy (142-143, 123.5)
Valvular heart disease (101-108, 134-137)
Arrhythmia (147-140)
Atrial fibrillation (148)
Venous thromboambolism
Deep vein thrombosis (180.1-180.3)
Pulmonary embaolism (126)

1.12 (0.05-1.35)
1.02 (0.74-1.43)
0.55 (0.07-4.11)
0.00 (0.62-1.31)
0.60 (0.20-1.29)
0.91 (0.05-0.85)
1.38 (0.50-2.24)
0.61 (0.27-1.30)

0.54 (0.07-4.00)
1.97 (0.08-1.66)
0.68 (0.25-1.87)

1.82 (0.00-3.60)
0.58 (0.08-4.30)

1.20 (1.02-1.40)
0.88 (0.64-1.20)
0.86 (0.20-2.70)
1.50 (1.14-1.96)
1.20 (0.82-2.09)
1.56 (0.06-2.55)
0.54(0.17-1.75)
1.24 (0.80-2.95)
1.07 (0.22-3.57)
1.72 (0.59-5.02)
0.28 (0.67-1.17)
1.38(0.71-2.71)

4.70 (2.98-7.43)
2.28 (0.84-6.19)

1.82 (1.51-2.18)
1.52 (1.07-2.15)
2,76 (0.82-0.23)
1.91 (0.80-1.83)
1.00 (0.49-2.04)
1.05 (0.46-2.41)
0.77 (0.10-2.18)
2.04 (1.12-3.71)
1.51 (0.26-6.40)
1.38 (1.00-1.90)
2.02 (0.03-4.43)

12.52 (2.17-19.18) 15.32 (9.16-25.63) 12.34 (8.54-17.84)
10.74 (5.08-22.72) 14.99 (6.31-35.62) 9.74 (5.07-12.74)

2.14 (1.67-2.75)
1.78 (1.11-2.86)
.06 (0.28-15.24)
1.50(0.93-2.71)
1.06 (0.92-4.19)
1.97 (0.80-4.29)
1.72 (0.42-7.09)
2.66 (1.24-5.72)
4.98 (1.50-16.53)

1.28 (0.79-2.08)

1.77 (1.52-2.04)
1.43 (1.08-1.88)
2.04 (0.69-6.00)
1.96(0.92-1.79)
1.20(0.87-2.29)
1.26(0.78-2.29)
1.20 (0.55-3.01)
2.16 (1.37-3.40)
2.00 (0.76-5.51)
1.28 (0.09-1.65)
1.45 (0.72-2.01)

The non-cancer control group was thea reference in all analyses. SubHRs for events were modelad with mortality as a comnating rick Bnlded ficuras indirata 2
p-valua of less than 0L05.
Cl, confidence interval; CTx, chemotherapy; HR, hazard ratio; AT, radiation therapy.

ol =]
Q% 9ol B

Tableo 4. Risk factors for cardiovascular disease in the adolescent and young adult cervical cancer group

Variables

Crude HR (95% CI)

Adjusted HR® (05% CI)

Treatrment
Conization only
Surgery only

Radiotherapy only

Surgery + Radiotherapy
Surgery + Chemotherapy

Surgery + RT + CTx

CCRT (CTx + RT)
Cisplatin (n=2,409)

Mo

Yas

Referanca
1.00 (0.87-1.35)
1.43 (0.35-5.79)
1.24 (0.76-2.02)
1.12 (0.76-1.68)
2.03 (1.60-2.50)
2.70 (2.00-3.74)

Referenca
1.80 (1.60-2.23)

Refarenca
1.032 (0.82-1.90)
1.25 (0.31-5.05)
1.18(0.72-1.03)
1.12 (0.75-1.66)
1.95 (1.53-2.48)
2.64 (1.96-3.55)

Refarenca
1.87 (1.58-2.71)

Cl, confidence interval; CTx, chematherapy; HR, hazard ratio; RT, radiation therapy.
“Adjusted for age at diagnosis, income, residential area, comorbidities, and the treatments listed in the table.
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Risk of Pelvic Insufficiency Fractures in Cervical Cancer Survivors: JK MS
Using a National Claim Database s

This study aims to estimate the Incidence of PIFs in patients Hazard Risk of PIF in Cervical
incidence of pelvic insufficiency with cervical cancer Cancer Survivors
fractures (PIFs) in patients with
| cervical cancer and assess the
potential risk factors for PIF
using a national claim database.

Methods

A total of 13,480
cervical cancer patients

2007 to 2016 Age Radiaﬁ(%f;_ t)herapy
¢ =8 aHR =1.063 aHR =1.829
YA._” Multivariate Cox proportional 1.0% (95% Cl1.047-1.079)  (95% Cl 1.235-2.710)
i I I .l hazards regression analysis (134 patients) ke o

The incidence of PIFs in cervical cancer survivors was 1.0% in this national claim database study andit
Conclusions demonstrated that RT and older age were significantly associated with an increased risk of PIF. Ourfindings

suggest that clinicians should be aware of the risk of PIF, especially in older patients who underwent RT.
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Outcome measures

The primary outcome of this study was the incidence of PIFs in cervical cancer survivors. PIFs
were defined as patients having ICD-10 codes for pelvis fracture (5321, 5323, 5324, 5325, 5326,
5328, 5320, M484, MB43, and M849) when they were hospitalized or visited the emergency
room. RT was identified by using procedure codes (HDO061, HDO81, HZ271, HDO022, HDO052,
HDO53, HD054, HD0SS, HD056, HD057, HD058, and HDO59) corresponding to RT.

linked database during 2007-2016
(N =122,735)

Cervical cancer patients identified in KCCR and KNHIS

Included for analysis
(n = 13,480)

Exclusion criteria (n = 8,931)

- Distant metastasis or unknown in SEER summarized stage (n = 3,763)

- Previous osteoporosis medication history (n = 1,988)

- Diagnosis of other cancers during the study period (n =1,112)

- Death within & months after cervical cancer diagnosis (n = 997)

- Previous medication history of glucocorticoid for more than 90 days (n = 964)
- Recurrence of cervical cancer within the study period (n = 147)

- Previous history of PIF as main or sub-diagnosis (n = 131)

- Registration without diagnosis date (n = 48)

- Duplicate registration of death in the same ID (n = 27)

- Duplicate and incorrect registration of cancer registration data (n = 22)
- Wash-out period of 1year, 2007 (n = 2,475)

|

Patients diagnosed with Patients diagnosed without
pelvic insufficiency fracture pelvic insufficiency fracture
(n=134) (n=13,346)

F 1%01 M 2l




Table 2. Hazard risk of pelvis insufficiency fracture in cervical cancer survivors

Variables Univariate model Multivariate model
Crude HR (85% CI) P value Adjusted HR (95% CI) Pvalue
Age group, yr _
<39 1 {ref) -
40-48 1.838 (0.218-4.120) 0.140 -
50-50 2,300 (1.023-5.213) 0.044 -
GO-69 2,800 (4,150-10.047) < 0,001 -
70 10,942 (0.385-42.280) < 0,001 -
Age, yr 1.079 (1.065-1.093) < 0.001 1.063 (1.047-1.079) < 0.001
Type of medical institution
Hospital 1 (ref) 1 (ref)
General hospital 1.212(0.317-5.434) 0.708 0.970 (0.232-4.040) 0.966
Tertiary hospital 1.297 {0.327-5.287) 0.602 1.166 (0.286-4.757) 0.830
Residential area 0.508 0.673
Urban 1 (ref) 1 (ref)
Rural 1.134 (0.781-1.647) 1.084 (0.744-1,581)
Insurance type < 0.001 0.493
Self-employed or employes insured 1 (ref) 1 (ref)
Medical-aid beneficiary 2,616 (1.504-4.550) 1.925 (0.686-2.180)
Income level (quintile) -
Q1 1 (ref) -
Q2 0.726 (0.426-1.236) 0.238 =
Q3 0.496 (0.270-0.914) 0.024 =
Q4 0.621 (0.353-1.001) 0.008 =
Q5 0.951 (0.578-1.567) 0.845 =
SEER summarized stage < 0.001 0.120
Localired 1 (ref) 1 (ref)
Regional 1.904 (1.354-2.677) 1.320(0.920-1.875)
Radiation therapy < 0.001 0.003
No 1 (raf) 1 (ref)
Yas 9.993 (1.514-3.265) 1.820 (1}235-2.710)
Comorbiditias
Myocardial infarction 6.805 (0.951-48.680) 0.056 3.370(0.457-24.870) 0.233
Ischemic heart disease 3.512 (1.298-9.501) 0.013 1.120(0.405-3.098) 0.827
Peripheral vascular disease 3.2492 (1.895-5.546) < 0.001 1.318(0.747-2.326) 0.341
Cerebrovascular disease 2,307 (1.017-5.231) 0.045 0.821(0.352-1.010) 0.647
Chronic lung disease 2,162 (1.410-3.319) < 0,001 1.272(0.811-1.008) 0.204
Connactive tissue disease 3.216(1.188-8.701) 0.022 2,018 (0.728-5.503) 0.177
Peptic ulcer disease 1.957 (1.249-3.087) 0.003 1.225 (0.767-1.956) 0.305
Mild liver disease 2,139 (1.182-3.871) 0.012 1.586 (0.855-2.041) 0.143
Diabetes without complications 2,417 (1.453-4.020) < 0,001 0.806 (0.506-1.526) 0.706
Diabetes with complications 2,952 (1.501-5.806) 0.002 1.258 (0.503-2.670) 0.550
Hemiplegia {0, Inf) 0.002 0(0, Inf) 0.945
Renal disease {0, Inf) 0.993 (0, Inf) 0.995
Moderate or severe liver disease {0, Inf) 0.004 (0, Inf) 0.908
CCI 1.463 (1.205-1.641) < 0.001 = =

HR - hazard ratio, Cl - confidence interval, CCl - Charlson Comorbidity Index.
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Table 2. Distribution of Cervical Cancer Stage by Disability Grade and Type.

Characteristics All Localized Locoregional Distant Unknown P wvalue
All subject, n 16 767 12 479 (74.4) 2 475 (14.8) 615 (3.7) | 198 (7.1) 0.34
People without disabilities 13582 10 127 (74.6) | 995 (14.7) 508 (3.7) 952 (7.0)
People with disability 3185 2352 (73.8) 480 (15.1) 107 (3.4) 246 (7.7)
By disability grades
Severe (Grade |1-3) | 105 796 (72.0) 172 (15.6) 46 (4.2) 91 (8.2) 0.24
Mild (Grade 4-6) 2080 | 556 (74.8) 308 (14.8) &1 (2.9) 155 (7.5)
Grade | 143 88 (61.5) 21 (14.7) Il (7.7) 23 (16.1) <.,0001
Grade 2 498 367 (73.7) 75 (15.1) 17 (3.4) 39 (7.8)
Grade 3 464 341 (73.5) 76 (16.4) 18 (3.9) 29 (6.3)
Grade 4 537 390 (72.6) B7 (16.2) 13 (2.4) 47 (8.8)
Grade 5 B2 596 (73.4) 112 {13.8) 36 (44) 68 (8.4)
Grade 6 731 570 (78.0) 109 (149) 12(1.6) 40 (5.5)
By disability types
Physicl/brain
Grade |-3 475 330 (69.5) 82 (17.3) 17 (3.6) 46 (9.7) 0.0017
Grade 4-6 | 510 | 136 (75.2) 220 (14.6) 49 (3.2) 105 (7.0)
Communication
Grade -3 238 165 (69.3) 31 (13.0) 16 (6.7) 26 (10.9)
Grade 46 488 353 (70.3) 81 (l16.6) 10 (2.0) 44 (9.0)
Mental
Grade |-3 211 147 (69.7) 41 (19.4) 8 (3.8) 15 (7.1}
Grade 46 3 I {33.3) 2 (66.7) 0 {0.0) 0 {0.0)
Heart/Lung
Grade -3 3l 26 (83.9) 4(12.9) 0 {0.0) I (3.2)
Grade 46 i 2 (100.0) 0 (0.0) 0 (0.0) 0(0.0)
Others
Grade -3 150 128 (B5.3) 14 (9.3) 5(3.3) 3(2.0)
Grade 46 77 64 (83.1) 5 (6.5) 2 (2.6) 6 (7.8)
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Table 3. Received Treatment by Disability Grade and Type.
Surgery Radiotherapy Chemotherapy
Received n  Crude OR Adjusted OR*  Received Crude OR Adjusted OR Received Crude OR Adjusted OR*
n (%) {95% CI) {95% C1) n (%) {95% CI) {95% CI) n (%) {95% ClI) {95% CI)
i AL SEOLE EH HlEF oS
People without 13 582 10 127 (74.6) Ref Ref 4084  Ref Ref 3001 Ref Ref o = =2
disabilities (30.1) 22.1) I E_Ii o o = - O
People with 3185 2203 (69.8) 0.78 (0.72-0.85) 0.81 (0.73-0.90) 939 (29.5) 0.97 (0.89—105) 095 (0.85-1.05) 645 (20.3) 0.89 (0.81-0.98) 0.86 (0.77-0.97) OEol Xl -” ltl HHEH X
disability — ’ oLy, O
By disability grades A| Xl-OH
Severe (Grade | 105 707 (640)  0.60 (0.53-0.68) 0.56 (0.48-0.66) 354 (32.0) 1.09 (0.96-125) 116 (0.98-1.36) 215 (19.5) 085 (0.73-0.99) 0.74 (0.62-0.90) L O
1-3)
Mild (Grade 4 2 080 | 516 (72.9) 0.91 (0.82-1.01) 0.99 (0.87—1.12) 585 (28.1) 0.91 (0.82-1.00) 086 (0.76-0.97) 430 (20.7) 091 (0.82-1.02) 0.92 (0.81-1.06)
6)
Grade | 143 79(552) 042 (0.30-0.58) 0.49 (0.33-0.73) 41 (28.7) 093 (0.64-1.34) 074 (0.48-1.15) 24 (168) 07! (0.45-1.10) 0.49 (0.29-0.81)
Grade 2 498 315(633) 058 (0.48-0.70) 051 (0.40-0.64) 161 (32.3) 111 (0.91—1.34) 129 (1.02-1.63) 82 (165) 069 (0.54-0.88) 0.60 (0.45-0.80)
Grade 3 464  313(675) 070 (0.58-0.86) 0.66 (0.52-0.83) 152 (32.8) 1.13 (0.93-1.38) 119 (0.93-1.51) 109 (23.5) 1.08 (0.87-1.34) 1.03 (0.79-1.34)
Grade 4 537 371(69.0) 076 (0.63-091) 1.01(0.81-1.27) 182(33.9) 1.19 (0.99-143) 107 (0.86-1.33) 121 (22.5) 1.02 (0.83-1.26) 1.04 (0.81-1.32)
Grade 5 812 587(723) 0.89 (0.76-1.04) 1.05 (0.87-1.28) 209 (25.7) 0.80 (0.68-094) 069 (0.57-0.84) 155 (19.1) 083 (0.69-0.99) 0.80 (0.65-0.99)
Grade 6 731 558(763)  1.10 (0.92-1.31) 0.89 (0.73—-1.10) 194 (26.5) 0.84 (0.71-099) 091 (0.74-1.11) 154 (21.1) 0.94 (0.78-1.12) 0.98 (0.79-1.21)
By disability types
Physical/brain
Grade I-3 475 282 (594)  0.49 (0.41-0.60) 0.46 {0.37-0.58) 166 (35.0) 1.24 (1.03—1.51) 121 {0.96-1.54) 102 (21.5) 0.96 (0.77-1.20) 0.84 (0.64—1.10)
Grade 4—6 1 510 1121 (742) 0.98 (0.87-1.11) 1.07 {0.93—1.24) 422 (28.0) 0.90 (0.80—1.01) 084 (0.73-0.97) 315 (20.9) 0.92 (0.81-1.05) 0.93 (0.80-1.09)
Communication
Grade I-3 238 149 (626) 0.57 (0.43-0.74) 0.76 {0.55-1.06) 73 (30.7) 1.02 (0.77-1.35) 090 {0.65-1.26) 46 (19.3) 084 (0.61-1.16) 0.74 (0.50—1.08)
Grade 46 488 327 (670) 0.69 (0.57-0.84) 0.77 {0.61-0.98) 152 (31.1) 1.05 (0.86—1.27) 096 (0.76-1.21) 105 (21.5) 0.96 (0.77-1.20) 0.93 (0.72-1.20)
Mental
Grade 1-3 211 140 (664)  0.67 (0.50-0.89) 057 (041-081) 66 (31.3) 1.05 (0.78-1.41) 120 (0.82-1.74) 55 (26.1) 1.24 (0.91-1.69) 0.98 (0.66-1.45)
Grade 46 3 2 (66.7) 0.68 (0.06-7.52) 0.68 (0.05-8.97) 2 (66.7) 4.65 (0.42-51.31) 394 (0.28-5459) 2 (66.7) 7.05 (0.63-77.79) 4.66 (0.32-67.68)
Heart/lung
Grade 1-3 3| 22(71.0) 083 (0.38-1.81) 0.58(0.24-1.39) & (19.4) 055 (0.22-1.36) 057 (0.20-1.63) 4 (12.9) 052 (0.18-149) 053 (0.16-1.77)
Grade 46 2 2 (100.0) . - 0 (.0) . 0 (0) - .
Orthers
Grade I-3 150 |14(760)  1.08 (0.74-1.57) 0.64 {0.41-0.99) 43 (28.7) 0.93 (0.65-1.33) 169 (1.11-257) 8 (53) 0.9 (0.09-0.40) 0.19 (0.08-0.42)
Grade 46 77 64 (83.1) 1.68 (0.92-3.05) 1.00 (0.50-2.02) 9 (11.7)  0.30 (0.15-061) 042 (0.19-0.96) 8 (104 040 (0.19-0.85) 0.53 (0.23-1.22)

Abbreviation: Cl, confidence interval, OR, odds ratio; Ref, reference.
*Adjusted for age, Charlson comarbidity index, income, place of residence, and cancer stage.
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Table 4. Mormality according to Disability in Patents with Cervical Cancer.

Abbreviation: Cl, confidence interval; HR, hazard ratio; Ref, reference.

*Adjusted for age, Charlson comorbidity index, income, plhce of residence, cancer stage, surgery, chemotherapy, and radiotherapy.

N

Al No. of Death Rate per 1000 Crude HR (95% Cl) Adjusted HR (95% CI)*
People without disabilities 13 582 1 34| 22.02 Ref Ref
People with disability 3185 691 31.06 1.37 (1.26-1.49) 1.36 (1.25-1.48)
By disability grades
Severe (Grade 1-3) | 105 296 39.68 |75 (1.55-1.97) |72 (1.52-1.95) AMUE =2
Mild (Grade 4-6) 2 080 395 26.72 1.18 (1.06-1.31) 1.19 (1.06-1.32)
Grade | 143 48 52.68 2.30 (1.73-3.06) 1.91 (1.43-2.55)
Grade 2 498 145 449 1.96 (1.66-232) 2.09 (1.75-2.48)
Grade 3 464 103 31.03 1.38 (1.13-1.68) 1.35 (1.10-1.65)
Grade 4 537 118 3115 1.38 (1.15-1.66) 1.18 (0.98-1.42)
Grade 5 812 164 29.21 1.28 (1.10-1.51) 1.18 (1.00-1.38)
Grade 6 731 13 20.99 0.93 (0.77-1.12) 1.21 (1.00-1.47)
By disability types
Physical/brain
Grade -3 475 126 38.65 1.710 (1.42-2.04) |.449 (1.20-1.73)
Grade 4-6 1510 263 24,4 1.081 (0.95-1.22) 1113 (0.97-1.26)
Communiction
Grade |1-3 238 65 39.93 .70 (1.38-2.26) 1411 (1.10-1.80)
Grade 4-6 488 17 34.54 1.530 (1.27-1.84) 1.321 (1.09-1.59)
Mental
Grade 1-3 211 48 34.49 1.516 (1.13-2.01) 2.462 (1.83-331)
Grade 4-6 3 1] - -
Heartlung
Grade 1-3 30 12 53.14 2.372 (1.34-4.18) 3.303 (1.86-5.83)
Grade 4-6 2 1] - -
Others
Grade -3 150 45 4720 2.049 (1.52-2.75) 3.466 (2.55-4.70)
Grade 4-6 77 15 25.70 1.163 (0.70-1.93) 2.829 (1.69-4.72)
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Special Article

Data Resource Profile: The Cancer Public Library Database in South Korea

Dong-Woo Choi ™', Min Yeong Guk', Hye Ri Kim', Kwang Sun Ryu', Hyun-Joo Kong', Hyo Soung Cha'*, Hyun-Jin Kim'*, Heejung Chae'*,
Young Sang Jeon', Hwanhee Kim‘, Jipmin Jung', Jeong-Soo Im', Kui Son Choi® 2

National Cancer Control Institute, National Cancer Center, Goyang, *Graduate School of Cancer Science and Policy, National Cancer Center, Goyaerg,
"‘Cﬂrﬂ'rﬁ]r Brenst Cancer, Research Insfitute and Hospital, Notional Cancer Center, Goyang, *Division of Diake Prosmotion, Korea Flealth Information
Service, Seoul, Korea

This paper provides a comprehensive overview of the Cancer Public Library Database (CPLD), established under the Korean Clinical
Data Utilization for Research Excellence project (K-CURE). The CPLD links data from four major population-based public sources: the
Korea National Cancer Incidence Database in the Korea Central Cancer Registry, cause-of-death data in Statistics Korea, the National
Health Information Database in the National Health Insurance Service, and the Mational Health Insurance Research Database in the
Health Insurance Review & Assessment Service. These databases are linked using an encrypted resident registration number. The
CPLD, established in 2022 and updated annually, comprises 1,983,499 men and women newly diagnosed with cancer between
2012 and 2019. It contains data on cancer registration and death, demographics, medical claims, general health checkups, and
national cancer screening. The mast commeon cancers among men in the CPLD were stomach (16.1%), lung (14.0%), colorectal
(13.3%), prostate (9.6%), and liver (9.3%) cancers. The most commaon cancers among women were thyroid (20.45%), breast (16.6%),
colorectal (9.0%), stomach (7.8%), and lung (6.2%) cancers. Among them, 571,285 died between 2012 and 2020 owing to cancer
(89.2%) or other causes (10.8%). Upon approval, the CPLD is accessible to researchers through the K-CURE portal. The CPLD is &
unigue resource for diverse cancer research to investigate medical use before a cancer diagnesis, during initial diagnesis and treat-
ment, and long-term follow-up. This offers expanded insight into healthcare delivery across the cancer continuum, from screening to
end-of-life care.

Key words MNeoplasms, Public data, Database, Korea
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Special Article

The Cancer Clinical Library Database (CCLD) from the Korea-Clinical Data
Utilization Network for Research Excellence (K-CURE) Project

Sangwon Lee ', Yeon Ho Choi', Hak Min Kim', Min Ah Hong', Phillip Park’, In Hae Kwak', Ye Ji Kang', Kui Son Choi'*, Hyun-Joo Kong',
Hyosung Cha'*, Hyun-Jin Kim', Kwang Sun Ryu', Young Sang Jeon’. Hwanhee Kim’, Jip Min Jung’, Jeong-Soo Im'*, Heejung Chae ¢
National Cancer Control Institute, National Cancer Center, Goyang, *Graduate School of Cancer Science and Policy, National Cancer Center, Goyang,
*Division of Data Promotion, Korea Health Information Service, Seoul, *Department of Preventive Medicine, Gachon University College of Medicine,
Incheon, *Center for Breast Cancer, Research Institute and Hospital, National Cancer Center, Goyang, Korea

The common data model (CDM) has found widespread application in healthcare studies, but its utilization in cancer research has
been limited. This article describes the development and implementation strategy for Cancer Clinical Library Databases (CCLDs),
which are standardized cancer-specific databases established under the Korea-Clinical Data Utilization Network for Research Excel-
lence (K-CURE) project by the Korean Ministry of Health and Welfare. Fifteen leading hospitals and fourteen academic associations
in Korea are engaged in constructing CCLDs for 10 primary cancer types. For each cancer type-specific CCLD, cancer data experts
determine key clinical data items essential for cancer research, standardize these items across cancer types, and create a standard-
ized schema. Comprehensive clinical records covering diagnosis, treatment, and outcomes, with annual updates, are collected for
each cancer patient in the target population, and quality control is based on six-sigma standards. To protect patient privacy, CCLDs
follow stringent data security guidelines by pseudonymizing personal identification information and operating within a closed analysis
environment. Researchers can apply for access to CCLD data through the K-CURE portal, which is subject to Institutional Review
Board and Data Review Board approval. The CCLD is considered a pioneering standardized cancer-specific database, significantly
representing Korea's cancer data. It is expected to overcome limitations of previous CDMs and provide a valuable resource for multi-
center cancer research in Korea.

Key words Common data model, Clinical data warehouse, Muiticenter study, Healthcare data, Neoplasms, Database
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Trends in the cost of ovarian cancer
across phases of care and surgical
years in Korea

Byeong-Chan Oh (0," Sun-Kyeong Park ), Sokbom Kang ()

'Division of Clinical Research, Research Institute, National Cancer Center, Goyang, Korea
*College of Pharmacy, The Catholic University of Korea, Bucheon, Korea

Center of Uterine Cancer, National Cancer Center, Goyang, Korea

Center of Gynecologic Cancer, National Cancer Center, Goyang, Korea

MATERIALS AND METHODS

1. Data source and ethical considerations

This study analyzed national claims data from the Cancer Public Library Database (CPLD)
in Korea [9]. The CPLD integrates data from 4 major population-based public sources:

the Korea National Cancer Incidence Database in the Korea Central Cancer Registry, cause-
of-death data in Statistics Korea, the National Health Information Database in the National
Health Insurance Service, and the Narional Health Insurance Research Database in

the Health Insurance Review & Assessment Service. The database encompasses information
on patient demographics, cancer-related characteristics, health care resource utilizarion,
direct costs reimbursed by the National Health Insurance System, and mortality records.

Table 1. Baseline characteristics of patients with ovarian cancer

Characteristics Mumber of patients (%) (n=10,504)
Age group (yr)

19-40 1,318(12.4)

40-64 7,154 (67.5)

265 2,199 (20.0)
SEER stage at initial diagnosis

Localized fregional 5,047 (47.8)

Distant 5,123 (48.4)

Unknown 424 (4.0)
Histology

Serous 5,417 (51.1)

Mon-serous 5,177 (48.9)
Meoadjuvant therapy

No 9,231 (27.1)

Yas 1,362 (12.9)
Insuranca type

Maticnal health insurance
Medical aid or veterans
Income level
Lower 30%%
Middle 40%6-70%:
Upper 30%
Unknown
Hospital type for initial surgery
Tertiary hospital
Others
Geographic region of hospital
Capital area
Metropolitans
Others
Year of surgary
2013
2014
2015
2016
2017
2018

10,241 (96.7)
353 (2.3)

2,815 (26.6)

3,575 (32.8)

4,000 (37.8)
195 (1.8)

7,087 (66.9)
3,507 (22.1)

7,475 (70.6)
2,043 (19.3)
1,076 (10.2)

1,453 (13.7)
1,597 (15.1)
1,600 (15.2)
1,890 (17.9)
1,974 (18.6)
9,141 (20.2)

All percentagas may not be a total of 100% due to rounding.
SEER, Surveillance, Epidemiology, and End Results.
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30,000 - 8,000 -
25,000 - 7,000
A
First ovarlan cancer surgery =
Day 0 £ 20,000 4 & 6,000 4
|5 .
Covarlate assassment pariod ﬁ E
(Patient characteristics) I S‘ 15,000 - & 5000
Days [0, 0] g -
. > g
Neoadjuvant @ o
chemotharapy phasa 8 4 Ef 4,000 +
Days [Start date, -1] = 8,000 - R
o @
Surgery phase T E 3,000 -
E oo e, E
Frontline chemotherapy phase g E 2,000 -
Days [Start date, end date B 4,000 - g
or death or cut-off date] =
Monitoring phasa i
Days [End dats of frontlina 2,000 - s 1,000
chemotherapy phase+],
Recurrence or death or cut-off date]
D T T T T G T T T T T T
2013 2014 2015 2016 2013 2014 2015 2016 2017 2018
- . " Death or cut-off date] Year of ovarian cancer surgery Year of ovarian cancer surgary
Data start Index period Data end
(2012.01) (2012.01-2012.12) (2010.12) —#— MAC phase $5.936 §5,865 $6,019 §5.751 —8— MAC phass $2,260 $2.096 $2.703 $0.274 $0.330 $2.57
Surgery phase $4,054 $4.443 $5.930 $5.676 Surgery phase $4954 $4.443 $5739 $5,676 $5797 $6.550
B Frontine chemotherapy phese $6,930 $6,036 $6,978 7047 Frontline chemotherapy phase $1,979 §1,968 $2.002 $2.081 $2,06 $2)074
Adult patients newly diagnosed with ovarian cancer between 2012 and 2019 (n=19,745) nne - Ly $1.995 §1.962 € phase e R e w8 Sa
—— Recurrent phase §17.289 §18.707 $71.M9 §26.750 —#— Recurrent phase $1.708 $2.044 $2.3BF $2.817 $3.048 $3.445

Excluded (n=9,151):

| - Patients with no history of ovarian cancer surgery during the study period or who underwent surgery
"| more than 30 days prior to the date of first diagnosis (n=5,634)

- Patients whose first ovarian cancer surgery was not performed between 2013 and 2018 (n=3,517)

Flg. 2. Madian ovarian cancer-related costs by phase of care across subgroups of surgical years. (A) Per patient costs and (B) PPPM costs.

The surgery phase costs are presented as per patient cost, not per patient per month cost, as the mean phase length is less than one month. Per-patient costs
ware estimated for up to one year per phasa for patients who underwent ovarian cancer surgery batween 2013 and 2016, to ansure consistent phasa-specific
estimates across surgical years.

MNAC, necadjuvant chemotherapy; PPPM, per patient per month.

¥
Adult patients newly diagnosed with ovarian cancer who underwent the first surgery between 2013 and 2018 (n=10,524)

Fig. 1. Patient flow chart and study design. (A) Study design and (B) patient flow chart.

Table 4. Association between surgical year and per patient ovarian cancer-related costs by phase of care”

Year of Costs of neocadjuvant Costs of surgery phasa Costs of frontlina Costs of monitoring phase Costs of recurrant phase
surgary chemaotherapy phasa chamotherapy phase
exp(Coefficient)t p-value exp(Coefficient)? p-value exp(Coefficient)’ p-value exp(Coefficient)’ p-value exp{Coefficient)”™ p-value
(05% CI) (05% CI) (059 CI) (959% CI) (9504 CI)
2013 raference 0.866 reference «0.001 referance <(0.001 reference <0.001 referance «(0.001
2014 0.97 (0.78-1.21) 1.10 (1.05-1.15) 1.04 (0.97-1.12) (.94 (0.84-1.05) 1.14 (1.01-1.28)
2015 1.06 (0.85-1.21) 1.19 (1.13-1.25) 1.08 (1.00-1.15) 1.13 (1.01-1.26) 1.28 (1.14-1.43)

2016 1.00 (0.82-1.23) 1.27 (1.21-1.32) 1.22 (1.14-1.30) 1.15 (1.03-1.28) 1.49 (1.32-1.67)
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