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ᵩᶧᶒ ְֿ ׃ְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿׅ

ְאְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְ

ְגְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְ

׃ ְה ᶊᵩᵰᶪ ְ

ְׂ׃ְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְ׀כ ְה׃ ᶊ ᵴᶫᶪ ᵫᶲ ᶍ ְ

ְ׃ֿכ ְֿ א׃ְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְֿׄכ א׃ְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְֿׅכ ב׃ְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿוֹ

ְ׆ֿכ ְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿׄ ׄ

ְ׀ל ְהׄ ᶱ ᵣᵾ ᴘᴦ״עᴅֿכײמ ְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿׄ ׇ

ְ׃ֿל ְֿ ְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿׄ ׇ

ְֿׄל ְ ְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿׄ א

ְֿׅל ְוֹ ְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿׄ ג

ְ׆ֿל ְ ְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿׅ ְ׆

ְ

ׄ ְה ᶊᵩᵰᶪ ְ

ְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿׅ ג

ׅ׆ְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְְׇֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿוֹ ׃

ְ׆בְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְ

ְגבְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

ְ

ׂגְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

♬ ׃גְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

╥ ׄגְְֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿֿ

 

 



ְ׃

ְ

ᵩᶧᶒ  

 

ᶍ╗ ᶎ∙ּזᶍ ᶊ ᵶᵾᴳ 

1. Yamazaki, H., Mitamura, T., Ihira, K., Endo, D., Sakurai, M., Konno, Y., and Watari, 

H. The difficulty to diagnose cervical cancer developing in the perinatal period with 

the first trimester cytology: A retrospective study. Journal of Obstetrics and 

Gynaecology Research. 47, 3303-3309. (2021). 

2. Yamazaki, H., Wada, T., Asano, H., Fujita, H., Okamoto, K., and Watari, H. 

Comparison between Urine and Cervical High-Risk HPV Tests for Japanese Women 

with ASC-US. Diagnostics (Basel) 11, 1895. (2021). 

3. Yamazaki, H., Asano, H., Hatanaka, K.C., Matsuoka, R., Konno, Y., Matsuno, Y., 

Hatanaka, Y., and Watari, H. The prognosis of endometrial cancers stratified with 

conventional risk factors and modified molecular classification. Cancer Science. 00, 

1-14 (2022). 

 

ᶍ╗ ᶎ∙ּזᶍ ᶊ ᵶᵾᴳ 

1. Hiroyuki Yamazaki, Takashi Mitamura, Kei Ihira, Yosuke Konno, Tatsuya Kato, 

Mahito Takeda, Hidemichi Watari. Did the cervical cytology screening during 

pregnancy improve their obstetric and oncologic outcomes of the cervical cancer? : 

A retrospective study. International Gynecologic Cancer Society (2020 International 

Gynecologic Cancer Society Digital Annual Global Meeting), September 10-13, 

2020ᴴOnline 

2. TCGA ḏᴻḇᶊ ᶄᵮ ᶍ ┼ ᶍ ᶊ ᵰᵾ ְ

ᴲ ᴲ מּ ᴲ ם ᴲ║ ᴲꜛ ᴲ ᴲ

ᴲּנ ᴲ ᴲ ♣ ְ שּ  ( 63

שּ ⱳ )ᴲ2022 7 16 18 ᴴ  

3. Hiroyuki Yamazaki, Hiroshi Asano, Kanako Hatanaka, Ryosuke Matsuoka, Kei Ihira, 

Daisuke Endo, Takashi Mitamura, Yosuke Konno, Tatsuya Kato, Yutaka Hatanaka, 

Hidemichi Watari. A validation study of a modified TCGA classification for patients 

with endometrial cancer treated with radical surgery and adjuvant chemotherapy. 

European Society of Gynaecological Oncology (22nd European Congress on 

Gynaecological Oncology), October 23 - September 25, 2021ᴴPrague 

4. Hiroyuki Yamazaki, Kanako Hatanaka, Hiroshi Asano, Matsuno Yoshihiro, Yutaka 

Hatanaka, Hidemichi Watari. A validation study of a modified TCGA classification 

for patients with endometrial cancer treated with radical surgery and adjuvant 

chemotherapy. Asian Society of Gynecologic Oncology (The 7th Biennial Meeting of 



ְׄ

ְ

Asian Society of Gynecologic Oncology), November 25-27, 2021ᴴBangkok 

5. ᴲ ᴲ ᵡᶩᵴᴲ ᴲ ᴲ ᴲ מּ ᴲ

║ ᴲꜛ ᴲ ᴲּנ ᴲ ᴲ ♣ ְ ᶊ ᵴ

ᶫᵾ 18 ᶍ ְ שּ  ( 64

שּ ⱳ )ᴲ2022 7 14 16 ᴴ  

6. Hiroyuki Yamazaki, Hiroshi Asano, Hiroaki Yoshikawa, Hiroyuki Kurosu, Kei Ihira, 

Daisuke Endo, Takashi Mitamura, Yosuke Konno, Tatsuya Kato, Hidemichi Watari. 

The modified molecular classifier combined with conventional clinicopathologic risk 

factors well stratify the prognosis of the patients with endometrial cancer treated with 

complete staging surgery and adjuvant chemotherapy. ּש שּ  ( 74

שּ שּ ⱳ )ᴲ2022 8 5 7 ᴴ  ם

 

  



ְׅ

ְ

 

ᶇ ᶎᴲ שּ ᶊᶧᶪ ᴲ ᶊᶧᶂᶅ ᶇ

ᶱᶇᶡᶊ ᵴᵺᶪᶇ ᵧᶨᶫᶪᴳᵶᵪᵶᴲ ᶆᶎ ᶊᵩᵣᶅ ᶊ

ᶍ ᵫ ᴲנּ ᶊᵩᵣᶅ ᵿᵰᶆᶉᵮ ᶡ ᵶᶅᵣᶪᴳנּ

ᶎᴲ ᶍ ᶊᶧᶂᶅ ᶨᶫᶪḘᶹᶿḦᴻ᷀ᴻᶱ ᵾᶉ ᶆ ꞌ ᵸ

ᶪᵲᶇᶆᴲ ᶊ ᵸᶪᵲᶇᶱ ᶇᵶᵾᴳ 

 

1 ֹ ᶊᵩᵰᶪ  

ᵊ ᶇ ᵋ 

ᶆᶎ ᶍ ᶊ ᶉ high-risk human papilloma virus (hrHPV) ᶊ

ᵸᶪḷ᷄ḉḻ ᶇ ᶉᵫᶲ ᶍᶈᶀᶨᶡ ᵶᶅᵣᶉᵣᴳ╗ ᴲ ᶍᶚᶛ

ᶅᵫ═ ᶆ ᵴᶫᴲ ᶊᶎ ᵫᶲ ᵫ ᶮᶫᶅᵣᶪᴳᵶᵪᵶ

ᶉᵫᶨᴲ ᵿᵰᶆᶎᶉᵮᴲ ᶊ ᵴᶫᶪ ᶱ

ᵸᶪᴳᵲᶍᶧᵥᶉ ᶱ ᵸᶪᵲᶇᶆᴲ ᶍ ᵫᶲ ᶍ ᶱ ᶨᵪᵸ

ᶪ ( A)ᴳ ᵫᶲ ᶱ ᵸᶪᵾᶠᶊᴲ ᶱ ᵣᵾ ᶍ

סּ ᶊᶃᵣᶅ ᵸᶪ ( B)ᴳ 

ᵊ ᶇ Aᵋ 

2010 ᵪᶨ 2018 ᶝᶆᶊ ᶆשּ ᵶᵾ  ( ᵪᶨ 1 ) ᶊ

ᵴᶫᵾ ᶱ ᶇᵶᴲ ᶊ ᶱ ᵶᵾᴳ 

ᵊ וֹ Aᵋ 

18 ᵫ ᵶᵾᴳ ᶆ ᶊ ᵫ ᶮᶫᶅᵣᵾᵫᴲ│ ᶱ

ᵴᶫᵾᶍᶎ 10  (55.6%) ᶆᵡᶂᵾᴳHPV-DNA ᵫ ᶮᶫᵾ 15 ᶆᶎᴲ14

 (93.3%) ᵫ hrHPV ᶆᵡᶂᵾᴳ 

ᵊ Aᵋ 

ḁ᷄Ḳᴻḓḻ᷅ᶊᵩᵰᶪ ᶎ ᶍ ᶊ╗ ᶍ

ᶱוֹ ᵶᶅᵣᵾᵫᴲᵴᶨᶉᶪ ᶍ ᶊᶎ ᶍ ᵫᶲ ᶱ

ᵸᶪ ᶡᵡᶪᶇ ᵧᶨᶫᵾᴳ 

 

ᵊ ᶇ Bᵋ 

2016 ᵪᶨ 2020 ᶊ ᶇᵶᶅ ᶱ ᵰ atypical squamous cells of 

undetermined significance ᶆᵡᶂᵾ ᶱ ᶇᵶᴲ ᶇ ᶊᵩ

ᵰᶪ hrHPV ᶍ╗ ᶱ ᵶᵾᴳ ᶎꜛ ᶊᴲ ᶇ

ᶊ Cobas 4800᷿ḁḎḨᶱ ᵣᶅ hrHPV-DNAᶍ ᶱ  ᵶᵾᴳלּ

ᵊ וֹ Bᵋ 

ᵶᵾ 338 ᶊᶃᵣᶅᴲ ᶇ ᶱ ᵣᵾ hrHPV-DNA וֹ

ᶍ╗ ᶎ 90.8% (307/338) ᶆᵡᶂᵾᴳ ᶉᵮᶇᶡᵣᵹᶫᵪᶍ ᶆ hrHPV ᵿ



ְ׆

ְ

ᶂᵾ ᶊᵩᵰᶪ╗ ᶎ 70.5ð (74/105) ᶆᵡᶂᵾᴳ 

ᵊ Bᵋ 

ᶇ ᶱ ᵣᵾ hrHPV-DNA ᶎ╗ ᵫ ᵣᵲᶇᵫ ᶨᵪᶇ

ᶉᶂᵾᴳ ᶊ ᶱ ᵸᶪ ᶆᶍ ᶱ ᵶᶅᵣᵮ ᵫᵡᶪᶇ ᵧᶨᶫᵾᴳ 

 

2 ֹ ᶊᵩᵰᶪ  

ᵊ ᶇ ᵋ 

ᶍ ∙ ᶎ IA ᶆ ᵴᶫᴲ ᵮᶎ ᶆ ᶉ ᵫ

ᶨᶫᶅᵣᶪᵲᶇᵪᶨᴲ ᶱ ᵴᵺᶪᵾᶠᶊᶎᶧᶩ ᶉ ᶍ ᴲᵼᶍᵾטּ

ᶠᶍ᷊ḞḇᶹḜḻ᷅ᵫ ᶆᵡᶪᶇ ᵧᵾᴳ ᶊᵩᵣᶅᴲpolymerase-epsilon 

gene (POLE) ┼ ᶍ │ ᶇᴲḧḁḦḋḉ  (MMR) ᶇ p53 ᶊ ᵸᶪ

♫ טּ  (immunohistochemistry, IHC) ᶱ ᵣᵾ Proactive Molecular Risk 

Classifier for Endometrial Cancer (ProMisE) ᵫ ᵴᶫᶅᵣᶪᵫᴲﬞ ᶱ ᶇᵶᵾ

᷈ḣᴻḐᶆ ᵴᶫᶅᵬᵾᴳﬞ ᶆᶎḲḻḙ  (lymph node dissection, LND) 

ᶱ ᵸᶪ ᶊᵡᶩᴲ ᶎ ᵫ ᶊ ᵴᶫᶪᴳ ᶆᶎ

LND ᶊᶧᶪ ᵫ ᶮᶫᴲ טּ ᵫ ᵴᶫᶅᵣᶪᴳᶝᵾᴲ ᶍ

ᶆ ╣ ᶇ ᵴᶫᶅᵣᶪ L1 cell-adhesion molecular (L1CAM) ᶎᴲ

ᶍשּ ᶆᶡ ᶍ ∙ᶆᵡᶂᵾᴳוֹ ᶧᶩᴲ ᶍ᷈ḣᴻḐᶊᵩᵰᶪ ProMisE

ᶍ ᶱ ᵶᴲL1CAM ᶊ ᵸᶪ IHC ᶡ ᶞ ᶮᵺᵾᶧᶩ ᶉ ᶱ

ᵸᶪᵲᶇᶱ ᶇᵶᵾᴳ 

ᵊ ᶇ ᵋ 

2003 ᵪᶨ 2015 ᶝᶆᶊ ᶆשּ ᵶᵾ ᶍᵥᶀᴲLNDᶱ ᶟ

נּ ᶊᶧᶩ ᶱ ᵶᵾ ᶱ ᶇᵶᵾᴳ Ḳḁ᷄ ᶊᵩᵰᶪ Ḳḁ

᷄∙ ᶍ ᶊᶎ טּ ᶱ ᶂᵾᴳPOLE ᶊᶃᵣᶅᶎḣḋḐḁḥḋḐᶆᵡ

ᶪ exon 9ᴲ13ᴲ14ᶊᶃᵣᶅ Sanger ᶊᶅ ᵶᵾᴳMMR ᴲp53ᴲL1CAMᶊ ᵸ

ᶪ IHCᶎᴲ ᶱ ᵣᵾ Ḧᶹ᷄ḵᶷḴᶹᶱ ᵶᶅ ᵶᵾᴳ 

ᵊ  ᵋוֹ

184 ᶊᶃᵣᶅ ᵶᴲ ꞉ ᶎ 102.5 Ḿ ᶆᵡᶂᵾᴳPOLE exonuclease 

domain mutation (POLE-EDM) ᵫ 19 ᴲMMR deficient (MMR-D) ᵫ 58 ᴲp53 

abnormal expression (p53 abn) ᵫ 20 ᴲhigh expression of L1CAM (L1CAM+) ᵫ 55

ᶊ ᶠᶨᶫᴲ32 ᶊᵲᶫᶨᶍ ᵫ ᶨᶫᵾᴳ 

ProMisEᶊ ᶄᵣᶅ ᵸᶪᶇᴲMMR-D ᶇ p53 wild type ᶍ ᵫ 5-10

ᶍ ᶆ ᵶᶅᵩᶩᴲ ᵾᶉ ╣ ᶱ ᵸᶪ ᵫᵡᶪᶇ ᵧᵾᴳ 

Ḳḁ᷄  (Low risk) ᶇ POLE-EDM ᶆᶎ ᶱ ᶠᶉᵪᶂᵾᵾ

ᶠᴲ ᶆᶍ ᶇᵶᵾᴳᵲᶍ ᶱ ᵮᶇᴲL1CAM+ᵫ ᶡ ᵣ ╣ ᶆ

ᵡᶂᵾ (hazard ratio 3.08; 95% : 1.42-6.96; p=0.0045) ᵾᶠᴲp53 abn ᶇᶇᶡᶊ

ᶇᵶᴲ ᶱ ᶇᵶᵾᴳ5 /10 │ ᶎᴲ
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100%/100%ᴲ 93.8%/91.0%ᴲ 73.2%/59.9%ᶆᵡᶩᴲᵼᶫ

ᵽᶫᵫ ≥ ᶱᶡᶂᶅ  ᵴᶫᵾᴳטּ

ᵊ ᵋ 

שּ ᶊ ᵴᶫᵾ Ḳḁ᷄ ᶍ ᶎ ᶠᶅ ᶆᵡᶂᵾᵾᶠᴲ ᷊

ḞḇᶹḜḻ᷅ᶱ ᵸᶪ ᶆᵡᶪᴳᶝᵾᴲ ᵸᶪ ᶍ Ḧᴻ᷀ᴻᶊ ᶮ

ᶨᵹ POLE-EDM ᶍ ᶎ ᶠᶅ ᶆᵡᶂᵾᵲᶇᵪᶨᴲ Ḳḁ᷄∙ ᶍ ᶆ

ᶎᶝᵹ POLE ᶍ ᶱלּ ᵥ≥ ᵫᵡᶪᶇ ᵧᶨᶫᶪᴳL1CAM+ᵫ ᵣ ╣

ᶆᵡᶩᴲᵴᶨᶊ ᶍ ᵫ 5 ∙ ᶊ ᵷᶅᵣᵾᵲᶇᶎ ᶊᶡ

ᶆᵡᶪᴳ ᴲᵲᶫᶨ ᷊Ḟḇᶹḟᶊꞌᵷᵾ ᵫ ᵴᶫᶪᴳ 

 

 

ᶆᶍ ᶊᶧᶩ∙ּזᶍ ᵫ ᶨᶫᵾᴳ 

1֯ ᶊ ᵴᶫᶪ ᵫᶲ ᶍ ᶱ ᵸᶪᵾᶠᶊᶎᴲ ᶊ

ᵸᶪᵲᶇᵫ ᶆᵡᶪᴳ 

2֯ ᶍ ᷀ḋḟᶊᶧᶪ ᶱ ᵣᵾ hrHPV-DNA ᶎᴲ═

ᶊᶧᶪ ᶱ ᵣᵾ ᶇוֹ ᵣ╗ ᶱ ᵶᵾᴳ 

3֯ ᶊᶧᶩ ᵴᶫᵾ ᶍ Ḳḁ᷄ ᶍ ᶎ ᶠᶅ ᶆᵡᶩᴲ

᷊ḞḇᶹḜḻ᷅ᶱ ᵸᶪ ᶉ ᶆᵡᶪᴳ ᵸᶪ ᶍ Ḧᴻ᷀ᴻᶣ

ᶊ ᶮᶨᵹᴲPOLE-EDM ᶎ ᶠᶅ ᶉ ᶱ ᵶᵾᴳL1CAM+

ᶎ ᵣ ╣ ᶆᵡᶂᵾᴳ 
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AGC, atypical glandular cells 

AIS, adenocarcinoma in situ 

ASC-US, atypical squamous cells of undetermined significance 

ASC-H, atypical squamous cells, cannot exclude a high-grade lesion 

CIN, cervical intraepithelial neoplasm 

CIN2+, │ ∙ ᶍ  

CIN3+, │ ∙ ᶍ  

CT, computed tomography 

dMMR, mismatch repair deficiency 

DNA, deoxyribonucleic acid 

DOD, death of disease 

DSS, disease-specific survival 

EC, endometrial carcinoma 

EDTA, ethylenediaminetetraacetic acid 

endo G1/2, endometrioid carcinoma Grade1-2 

FFPE, formalin-fixed, paraffin-embedded 

HE, hematoxylin and eosin 

HPV, human papilloma virus 

hrHPV, high-risk human papilloma virus 

HRP, horseradish peroxidase 

HSIL, high-grade squamous intraepithelial lesion 

IHC, immunohistochemistry 

L1CAM, L1 cell-adhesion molecular 

L1CAM-, low expression of L1CAM (H-score <35) 

L1CAM+, high expression of L1CAM (H-score >35) 

LBC, liquid-based cytology 

LSIL, low-grade squamous intraepithelial lesion 

LVSI, lymphovascular space invasion 

NILM, negative for intraepithelial lesion or malignancy 

MMR, mismatch repair 

MMR-D, mismatch repair deficiency 

MRI, magnetic resonance imaging 

MSI, microsatellite instability 

OS, overall survival 

p53 abn, abnormal expression of p53 
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p53 wt, p53 wild type 

PCR, polymerase chain reaction 

PET, positron emission tomography 

PFS, progression-free survival 

pMMR, mismatch repair proficient 

POLE, polymerase-epsilon 

POLE-EDM, POLE exonuclease domain mutation 

RCT, randomized control study 

TCGA, the cancer genome atlas 

TMA, tissue microarray 

WHO, World Health Organization 

, ḁ᷄Ḳᴻḓḻ᷅ᶇᵶᶅᶍ  

, ᶍ ♪ᶝᵾᶎ  
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ᶆ⅛ᵥℓשּ ᶎ ᶊᴲ ᶇ  ( ᴲ ) ᶊ ᵸᶪ

ᴲ ᴲ ᶆᵡᶪᴳ ᶆᶍ 2019 ᶍ ᶎᵼᶫᵽᶫ 10879 ᴲ

17880 ᴲ13388 ᶆᵡᶂᵾᴳ ᶊ ᵸᶪℓ ᶎᴲ ∞ ᶆᶎ 5

ᶊ ᵮᴲ נּ ᶊᵡᶪ ( ᶍ (e-Stat), 2022; ᵫᶲ

ḃḻḇᴻ֫2022)ᴳ ᶆᶎ ᶊᵩᵣᶅᶎ ᶊ ᶍ ᵫ ) ᵶנּ

1)ᴲ ᶊᵩᵣᶅᶎ ᵿᵰᶆᶉᵮ ᶡ ) ᵶᶅᵣᶪנּ 2)ᴳ 

 

1ְ ᶍ ᶍ ┌ 

ᶎ ᶱ ᵶᴲᵼᶫᵽᶫ 1989  ( )ᴲ1999  ( )ᴲ2009  

( )ᴲ2019  ( ) ᶍ ᶱ ᵸᴳ ᵫᶲ ḃḻḇᴻᵫᶲ ᷊ᴻ

ḛḁᶧᶩ ᴳ 

 

ᶍ ᶆᵡᶪ ᴲ ᶍ ᶆᵡᶪ  (

) ᶎᴲ ⌐ᶊ ᶉ ᵫּס ᶉ ∞ᶆᵡᶪ ( 3)ᴳᶝᵾᴲᶈᶀ

ᶨᶡ ᶊᶧᶩ ᵫᶲ ᶍ ᵪᶨ ᵸᶪᵲᶇᵫᶆᵬᴲ ᵴᶫᵾ

ᶡ ᵸᶪᵾᶠᴲ שּ ᶊᶧᶂᶅ ᴲ ᵸᶪᵲᶇᶆ ᶇ

ᶱᶇᶡᶊ ᵴᵺᶪᵲᶇᵫּס ᶆᵡᶪᶇ ᵧᶨᶫᶪᴳ ᶍᵫᶲ ᶎ 2002

ᶊ ᵶᵾ ᶊ ᶄᵣᶅ ᵫ ᵶᶅᵣᶪᴳᵶᵪᵶᶉᵫᶨᴲ ᵫᶲ

ᶎ 38 ḽ ᶡ ᵣ ᶊᵡᶪᵲᶇᵫ ᵴᶫᶅᵩ

ᶩ (OECD.Stat., 2022)ᴲ ᵫᶲ ᶊᶃᵣᶅᶎ ᶊ ᵸᶪᵲᶇᶇᶉᶂᶅ

ᵣᶪᴳᵼᵲᶆ ᶆᶎᴲ ᶍḘᶹᶿḦᴻ᷀ᴻᶱ ᵣᶅᴲ ᶍ ᶊ ᵶᵾ ᵾ

ᶉ ꞌ ᶱ ᵸᶪᵲᶇᶆᴲ ℓשּ ᶍ ᶊ ᵸᶪᵲᶇᶱ
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ᶇᵸᶪᴳ 

 

2ְ ᶍ ᶇ ᶍ ┌ 

ᶎ  ( ) ᶇ  ( ) ᶍ ┌ᶱ ᵸᴳ ᵫᶲ ḃ

ḻḇᴻᵫᶲ ᷊ᴻḛḁᶧᶩᴳ 

 

3ְ ᴲ  ( ) ᶍ ᶉ∞  

ᶎ ᴲ ᶱ ᵾ ᵫּס ᶆᵡᶪᴳ 



ְׂ׃

ְ

׃ ֹ ᶊᵩᵰᶪ ְ

 

1. ᶇᶎ 

ᶎ ᶊ ᵸᶪ ℓ ᶆᴲ ᶆᶎ 1 ᵫ

ᵶᶅᵣᶪᴳ2019 ᶍ ᶎ 16.9 ( 10 ) ᶆᵡᶩᴲ ᶆᶎᵲᶍ 20 ᶆᶣ

ᶣ ᶇᵣᵥנּ ᶆᵡᶪᵫ ( 4)ᴲ ᶍḜᴻ᷄ ᵫ ᵶᶅᵣᶪᵲᶇᶆטּ ᶊ

20 30 ᶍ ᶎᵲᶍ 10 ᶆ 2 ᶊᶝᶆ )ᵶᵾנּ ᵫᶲ ḃḻḇᴻ֫

2022)ᴳḜᴻ᷄ ᶍ ᶊᶎטּ ᶍﬞ ᵫטּ ᵶᶅᵣᶪᶇ ᵧᶨᶫᶅᵣᶪᵫᴲ

ᵣᶮᶥᶪ ᶆ ᶍ ᵫ ᵶᶅᵣᶪᶍᶎנּ ᵫ ᶍᶞᶆᵡᶩ(Lin et 

al., 2021)ᴲ ᶎ ᶍ 2.5 ᶆᵡᶪ(International Agency for Research on 

Cancer, 2020)ᴳᶉᵻᶉᶨᴲ ᶎḷ᷄ḉḻᶇ ᴲ ᶉ ᶊᶧᶩ

 ( ᵫ 10 ᵾᶩ 4 ᶇᶉᶪᵲᶇ)ᵫּס ᶆᵡᶩ(World Health 

Organization, 2022a)ᴲ ᶍ ᵮᶎ ᶊ 10 ∙ ᵪᶨᵼᶍᵾᶠᶍḟḵ᷅ḱḨᶊ

ᶩ ᶲᶆᵣᶪᵪᶨᶆᵡᶪ (Franceschi et al., 2011)ᴳ 

 

4ְ ᶍ ᶍ ᶇ ᶍ ┌ 

ᶎ  ( ) ᶇ  ( ) ᶍ ┌ᶱ ᵸᴳ ᵫᶲ ḃ

ḻḇᴻᵫᶲ ᷊ᴻḛḁᶧᶩᴳ 
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2. ᶇ Humam papilloma virus 

ᶍ 99ðᶎ Human papilloma virus (HPV) ᶍ ᶊ ╣ᵸᶪᶇᵴᶫ

ᶪᴳ╗ ᶊ HPV ᶎ ᶊᶧᶩ ᵶᶅᵣᵮᵾᶠᴲ ᶍ ᶎ ᶆᶎᶉ

ᵣᵫᴲᵼᶍ 90ð∙ ᶎ╗ ᶊᶇᶈᶝᶪᴳ ᶍᵡᶪ ᶍ 50 80ðᵫ

ᶆ 1 ᶎ HPVᶊ ᵸᶪᶇ ᵴᶫᶅᵣᶪᴳHPVᶍ ᵫ ᵸᶪᶇᴲᵼᶍ

ᶉᵪᶍ╗ ᵫ cervical intraepithelial neoplasm (CIN) ᶇ ᶏᶫᶪ ᵫᶲ ᶱ ᶅ

ᵪᵰᶅ ᶗᶇ ᵸᶪ ( שּ שּ , 2022a) ( 5)ᴳCINᶎ

│ ᵫ ᶊ ᶠᶨᶫᶪ ᶆᵡᶩᴲ ᶊ ᶠᶪ ᶱ ᶊ

ᵸᶪᵲᶇᶆGrade 1לּ 3ᶊ ᵴᶫᶪᴳ│ ᵫ ᶠᶪ ᵫ ᶱזּ∙1/3 CIN1ᴲ

1/3 2/3ᶱ CIN2ᴲ2/3∙ ᶱ CIN3 ᶇᵸᶪ (WHO Classification of Tumours Editorial 

Board, 2020)ᴳ 

 

5ְ ᵫᶲ HPV ᵪᶨ ᶊ ᶪᶝᶆᶍ  

HPV ᵪᶨ │ ᶱ ᶅ ᵪᵰᶅ ᶗ ᵸᶪᴳᵼᶍ

ᶊᵩᵰᶪ ᶊᶧᶪ ᶇ ᶍ ᶇᶍוֹ ꞌᶱ ᵸᴳ 

ASC-H, atypical squamous cells cannot exclude HSIL; ASC-US, atypical squamous cells 

of undetermined significance; CIN, cervical intraepithelial neoplasm; HSIL, high-grade 

squamous intraepithelial lesion; HPV, human papilloma virus; LSIL, low-grade 

squamous intraepithelial lesion; NILM, negative for intraepithelial lesion or malignancy; 

SCC, squamous cell carcinoma. 

 

HPVᶊᶎ 100 ∙ ᶍ ᵫᵡᶪᵫᴲ ᶊᶧᶂᶅ ᵫᶲḲḁ᷄ᵫ ᵬᵮ│ᶉᶪᵲᶇ

ᶡ ᵴᶫᶅᵣᶪ ( שּ שּ , 2022a)ᴳ ᵫᶲḲḁ᷄ᶍ ᵣ 16 ᴲ18 ᴲ

31 ᴲ33 ᴲ35 ᴲ39 ᴲ45 ᴲ51 ᴲ52 ᴲ56 ᴲ58 ᴲ59 ᴲ66 ᴲ68 ᶍ 14
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ᵫ High-risk HPV(hrHPV) ᶇ ᶏᶫᶅᵣᶪ (WHO Classification of Tumours 

Editorial Board, 2020; The National Cancer Institute, 2022)ᴳhrHPVᶍ ᶆᶡ ᶊ 16

ᶇ 18 ᶍḲḁ᷄ᵫ ᵣᵲᶇᵫ ᵴᶫᶅᵣᶪ (Hosaka et al., 2013)ᴳᵼᶍ ᶊᶎ

╓ ᵫᵡᶪᵲᶇᵫ ᵴᶫᶅᵣᶪᴳ ᵪᶨᶍ ᶆᶎ CIN2-3 ᶍ 95.7%ᴲ ᶍ

97.4%ᶆ hrHPVᵫ ᵴᶫᶅᵣᶪ(Onuki et al., 2020)ᴳ ᶍ ᶇᵶᶅ ᶠᶨ

ᶫᶅᵣᶪhrHPV-DNA ᶎ2 ᶊ ᵴᶫᶪᴳ ᶍ ᵫוֹ atypical 

squamous cells of undetermined significance (ASC-US) ᶍ ᶊ ᵶᶅ hrHPV ᶱ

ᵸᶪ ᴲCIN ᶊ ᵸᶪ ᶍ וֹ ᶊ ᵣᶪ ᶊ hrHPV ᶍ

ᶱ ᵸᶪᵆHPV  (360 )ᵇᶇᴲCIN1 ᶝᵾᶎ CIN2 ᶍ ᵫ ᵶᵾ ᶊ

ᵶᶅᵣᶪ HPV ᶱ ᵸᶪᵆHPVḀᶼḖḇᶹḟ  (2000 )ᵇᶆᵡᶪᴳ 

ASC-USᶎᴲ ᶍ│ ᶱ ᵥ ᵫ ᶠᶨᶫ Low-grade squamous intraepithelial 

lesion (LSIL) ᵫ ᶮᶫᶪᵫᴲ ᶆᵬᶪᶚᶈᶍ ᶆᶎᶉᵣטּ ᶆᵡᶩᴲⱴ

טᶣּטּ ᴲHPVטּ ᶱ ᵸᶪ ᶉᶈᶡ ᶝᶫᶪ(Ritu et al., 2015)ᴳᵼᶍᵾ

ᶠᴲASC-US ᶊ ᵶᶅ HPV ᶱ ᵥᵲᶇᶆᴲhrHPV╫ ᶗᶍ

ᶉ ᶣ ᶱ ᵯᶇᵣᵥ ᶡᵡᶪᴳ 

 

3. HPVḷ᷄ḉḻᶊᶧᶪ╗  

ᶍᶚᶇᶲᶈᵫ hrHPV ᶍ ᶊ ᵸᶪᵾᶠᴲ ᶱ ᵸᶪᵲᶇᶆ

╗ ᵫּס ᶆᵡᶪᶇ ᵧᶨᶫᶪᴳhrHPVᶊ ᵸᶪḷ᷄ḉḻᶎ ᶊ ᵴᶫᶅᵩטּ

ᶩᴲWorld Health Organization(WHO) ᶎ 90ðᶍ ᵫ 15 ᶝᶆᶊḷ᷄ḉḻ ᶱ

ᵰᶪᵲᶇᶱ ᶍᵾᶠᶍ ᶍ╗ᶃᶇ ᵶᶅᵣᶪ  (World Health 

Organization, 2022)ᴳ ᶆ ᶡ ᵮᴲ2007 ᵪᶨ Ḵḡḳᶆקּ ᶗᶍ HPVḷ᷄ḉ

ḻ ḟḵ᷅ḱḨᶱ ᵶᵾᶿᴻḁḐḱḲᶷᶆᶎᴲ15 ᶍ ᶎ 2016 ᶊ

78.6ðᶊᶉᶂᶅᵩᶩᴲᵲᶍᶝᶝᶍ ᶱ┐ ᶆᵬᶫᶏ 2022 ᶊᶎ ᶍ

ᵫ ᶍ  ( 10 ᵾᶩ 6 ) ᶊᶉᶪᶇ ᵴᶫᶅᵣᶪ (Hall et 

al., 2019)ᴳ╗ ᶆᴲ ᶆᶎḷ᷄ḉḻ ᵫ ᵶᶅᵣᶪᶇᶎ ᵣᵫᵾᵣᴳ2013

ᶊ ᶍ ꞌᶇᶉᶂᵾᵫᴲ 6 ᶊᶎᵆḷ᷄ḉḻᶇᶍ╣ֹו ᶱ ᶆᵬᶉᵣ

ᶉ ᶞ ᶍ ꞌᵇᵫḦḁḩḏᶸᶷᶱ ᶊ ᵴᶫᶪᶧᵥᶊᶉᶂᵾᵲᶇᶱᵬ

ᶂᵪᵰᶊ ᵫ ᵴᶫᴲ∙ 2019 ᶝᶆ ᶱ ᵶᵾ ᶍ ᵫ 0-

2ð ᶍ ᵫ ᵣᶅᵣᵾ ( , 2022) ( 6)ᴳ ᶆᵡᶂᵾ 1994-

2007 ᶝᶫᶍ ᵫ ᶉ ᶆ HPV ḷ᷄ḉḻᶱ ᶆᵬᶉᵪᶂᵾᵲᶇᶆᴲ

ᵫ 70%ᶱ┐ ᶆᵬᵾ ᶇ ᵶᶅᴲ24600-27300 ᶍ ᶱ ᵱᶉᵪᶂᵾᶇ

ᵴᶫᶅᵣᶪ (Simms et al., 2020)ᴳ2020 ᵪᶨ ᵰᶊ ᵫ

ᵶᵾḲᴻḝḴḋḐᶱ ᵸᶪ ᶍ ᵫ ᵷᶨᶫᶪᶧᵥᶊᶉᶩᴲ ᶊ ᵷ

ᵾ ᶉ ᶇḷ᷄ḉḻᶇᶍ╣ֹו ᶱ ᵸᶪ ᵶᵣ ᶍ ᵣ ᵾᶉᶽḛḏḻḁ

ᵫ ᵴᶫᶅᵣᶉᵣᵲᶇᵪᶨᴲ2022 ᶧᶩ ᶡ ᵴᶫᵾ ( , 

2022)ᴳ ╪ᶆᶎ 2014 ᵪᶨ HPV ḷ᷄ḉḻ ꞌ ⱱḃḻḇᴻᶱ ᵶᴲ
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ᶊ ᵶᶅ ᶍ ᵫשּ ᵶᶅ ᶊ ᵸᶪ ᶱ ᵧᶅᵣᶪᴳ2022

ᶊᶎ ᵆHPV ᶍ ᶊ ᵸᶪ ⱱᴴ═ ᶍᵾᶠטּ

ᶍ ╓Ḟḵḋ᷄ ᵇᶍḞḵḋ᷄ ╪ᶊ ᵴᶫᴲ ᶍ ═ ᴴ᷄

Ḳḓḋ᷄ᴴ ᴴ ᶇ ᵶᶅ ᶊ ᶆᶍ HPV ḷ᷄ḉḻ ᶍᵾᶠᶍ

ᶱ ᶂᶅᵣᶪᴳ ᶎ ᶊᶡ HPV ḷ᷄ḉḻ ᶡ ᵶᶅᵣᵮᵲᶇᵫנּ

ᵴᶫᶪᵫᴲḷ᷄ḉḻᵫ ᶍ ᶱוֹ ᶊ ᵸᶪᵾᶠᶊᶎ ᴲ

ᶃᶝᶩ ᶊ ᵸᶪᵲᶇᵫ ᶆᵡᶪᵾᶠᴲ ᶊ ᶱ ᵶᵾ ᶊᶎ

ᵫᶲ ᵫᶧᶩ ᶉ ᶱֹוᵾᵸᵲᶇᶊᶉᶪᴳ
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6ְ 15 ᶊᵩᵰᶪ HPVḷ᷄ḉḻ ᶍ  (2020 ) 

╠ᵫ ᴳSDGs, Development and universal access to affordable vaccines and medicinesᶍᶹḻḏᶸ᷆ᴻḇᶍ╗ᶃᶆᶡᵡᶪᴳThe Global 

Health Observatory, World Health Organizationᶧᶩ ᴳ 

[%
] 
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4. ᵫᶲ ᶊᶧᶪ  

ᵫᶲ ᶊ ᵸᶪ ᶍ᷈ḣᴻḐ ᴲ ᶍḩḇᶷḒḲ᷿ḁᵪ

ᶨᴲ ᶉ ᶊᶧᶩ ᵫᶲ ᶇ ᶍ ᵫ ᶨᶫᶪᵲᶇᵫ ᵴ

ᶫᶅᵣᶪ ( ᵫᶲ ḃḻḇᴻ֫2020)ᴳ ᶆᶍ ᶍ Gold standardᶎ

ᶊᶧᶪ ᶆᵡᶩᴲ ᶊּנᵧᶅ ᵫᶲ ᶆᵡᶪ CINᶡ ᵸ

ᶪᵲᶇᵫּס ᶆᵡᶪᴳCIN ᶍ ᶆ ᴲ ᶱ ᵥᵲᶇᵫᶆᵬᶫᶏᴲ ᶗᶍ

ᶱ ᵱᶪᵿᵰᶆᶎᶉᵮᴲ ᶱּד ᵶᵾᶝᶝ ᵸᶪᵲᶇᵫּס ᶆᵡᶪᴳ

ᶍᵾᶠᶍ ᶇᵶᶅᴲWHOᶎ 70ðᶍ ᶱ ᵶᶅᵣᶪ (World 

Health Organization֫2020) ᵫᴲ ᶍ ᵫᶲ ᶍ ᶎ 2010 2019 ᶊ

ᵩᵣᶅ 35 45ð ᶆ ┌ᵶᶅᵣᶪ( ֫2020) ( 7)ᴳ ᶆᶍ

ᶎᵴᶨᶊ ᵮᴲ20-24 ᶆᶎ 17.5%ᴲ25-29 ᶆᶎ 36.5%ᶇ ᵴᶫᶅᵣᶪ (Kaso et al., 

2019) ᵫᴲ ᶆᶎ ᶍ ᶉ ᶍ ᵫᶉᵣᶍᵫ ᶆᵡᶪᴳ 

7ְ ᵫᶲ ᶍ ┌ 

ᶎ 20-69 ᶍ ᵫ 2 ᶊ ᵫᶲ ᶱ ᵰᵾ (%)ᴳ

ᶊ ᶄᵣᶅ ᴳ 

 

╗ ᶊ ᵫᶲ ᶆ ᵸᶘᵬ ᶎ CIN2 ∙ ᶍ  (CIN2+) ᶇᵴ

ᶫᶅᵬᵾᵫᴲ ᶇᶉᶪ ᶇᵣᵥ ᵪᶨ CIN3∙  (CIN3+) ᶇᵸᶪ≥ ᶡᵡ

ᶪᴳWHO ᶣ ᶍ᷁ᶹḑḱᶹḻᶆᶎ CIN2 ᶝᵾᶎ CIN3 ᶊ ᵶᶅ שּ ᵫ ᶠ

ᶨᶫᶅᵣᶪ (Santesso et al., 2016; Perkins et al., 2020) ╗ ᶆᴲ ᶆᶎ CIN3ᶍᶞ

ᵫ שּ ᶍ ꞌᶆᵡᶩᴲCIN1-2 ᶊᶃᵣᶅᶎ 1 2 ᶍḝᶾḵᴻᶷḋḟᶆ

ᵶᶉᵣ ᶊ ᶍ ꞌᶱ ᵸᶪᵲᶇᶇᵴᶫᶅᵣᶪ ( שּ שּ , 

2020b)ᴳᵲᶍ ᶍ┴ᵣᶎᴲCIN2 ᶇ CIN3 ᶱ ᶉ ᶱᶡᶂᶅ ᵸᶪᵲ

ᶇᵫ ᶆᵡᶪᵲᶇᶣᴲ ᶆᶎ High-grade squamous intraepithelial lesion (HSIL) 
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ᶇᵶᶅᶝᶇᶠᶅ⅛ᶮᶫᶪᶧᵥᶊᶉᶂᵾᵲᶇᵪᶨ ᵷᶪᴳᵴᶨᶊᴲCIN2 ᶊᵩᵣᶅᶡ CIN3

ᶗᶍ Ḳḁ᷄ᶎ 22 25% ᶆᵡᶩᴲ ᶊ 30 ᶆᶎ ᵸᶪ ᶡ

ᵣᵲᶇᵫ ᵴᶫᶅᵣᶪ (Holowaty et al., 1999; Peto et al., 2004; Matsumoto et al., 

2011)ᴳ∙ ᵪᶨᴲ ᶆᶎ CIN2 ᶱ ᵶᶅᶡ ᶊ ᶱ ᶠᶪᵲᶇᶊᶉ

ᶪᵾᶠᴲ ᵸᶪ ᶡ ᵣ CIN2 ᶊᵩᵣᶅᶎ ᶊᶧᶪ ᵫ

ᶉ ᴲ ╪ᶇᶉᶂᶅᵶᶝᵥḲḁ᷄ᶱ ᶂᶅᵣᶪᴳ 

 

ְה׃ ׀כ ᶊ ᵴᶫᶪ ᵫᶲ ᶍ ְ

A-1  

ᶆ ᶮᶫᵾ ᶊ ᵴᶫᵾℓ ᶊ ᵸᶪᶷḻ᷆ᴻḐ ᶆᶎᴲ

ᵫᶲᶍ ᵫ 71.4%ᶇ ᶡ ᵮᴲ ᵣᶅ ᵫᶲ 7.0%ᴲ ᵫᶲ 6.6%ᶍ ᶆᵡᶂוֹ

ᵾ (Sekine et al., 2018)ᴳᵲᶫᶎᴲ ᵫᶲᶍ ᵫ ᶡ ᵣᶇᵣᵥﬞ  (De Haan et al., 

2018) ᶣ  (Shim et al., 2016) ᵪᶨᶍ ᶇᶎ│ᶉᶪ ᶆᵡᶂᵾᴳוֹ ᶍ

ᶊᵩᵰᶪ═ ᶎ ᶊ ᵮᴲ ᶍ 99.9ð∙ ᵫ═ ᶆ ᶩ

⅛ᶮᶫᶅᵣᶪ ( ᶍ  (e-Stat), 2022a)ᴳᶝᵾᴲ ᶍ᷁ᶹḑḱᶹḻᶆᶎ

ᶇᵶᶅ ᶍ ᵫ ᵴᶫᶅᵣᶪ ( שּ

שּ ֫2020b)ᴳᵼᶍᵾᶠᴲᶚᶛ ᶅᶍ ᵫ ᵫᶲ ᶱ ᵰᶅᵣᶪᶇ ᵧᶨ

ᶫᶪᵫᴲ ḁ᷄Ḳᴻḓḻ᷅ᶊᶧᶂᶅ ᵴᶫᶪᵿᵰᶆᶎᶉᵮᴲ ᶊᶎ│

ᵫ ᵴᶫᶉᵪᶂᵾᶊᶡᵪᵪᶮᶨᵹᴲ ᶊ ᶠᶅ ᵴᶫᶪ

ᵫᶲ ᶱᵶᶏᵶᶏ ᵸᶪᴳ 

ᶊ ᶇ ᵴᶫᵾ ᶍ ᶣ ḁ᷄Ḳᴻḓḻ᷅ᶍ

ᴲ שּ ᴲ ᶊ ᵶᶅ ᶆᶍ ᶎ ᶮᶫᶅᵣᶉᵣᴳ

ᶆᶎᴲ ᶊ ᵴᶫᵾ ᶱ ᵸᶪᵲᶇᶆᴲ ᶍ

ᶊᵩᵰᶪ ᶱ ᶨᵪᶊᵸᶪᵲᶇᶱ ᶇᵶᵾᴳְ

 

A-2  

A-2 (1)  

2010 ᵪᶨ 2018 ᶍ ᶊ ╪ ᴲזּ∙) שּ ᶆᴲ (שּ ᶝᵾ

ᶎ 1 ∙ ᴲזּ∙)  ᶎᵲᶍ ᶊ ᶪ) ᶊ ᴲ ᵶᵾ

ᶱ ᶇᵶᵾᴳ ᴲ ᴲ ᶍ ᴲוֹ ᶱ ᶂᵾ ᴲ

ᶝᶆᶊ ᵶᵾ ᴲ ᶍ ᴲ ᴲ ᴲ ᴲ ᶍ

ᴲHPV-DNA ᶍ ᶊᶃᵣᶅוֹ ᶝᶆᶍ ᶱ ᵪᶨ ᵶᵾᴳ 

 

A-2 (2) ᶊᶃᵣᶅ 

ᶎ Bethesda  (Ritu et al., 2015) ᶊ ᶂᶅ ᵶᴲNegative for 

Intraepithelial Lesion or Malignancy (NILM) ᶱ =╫ ᶇᵶᴲᵼᶍ ᵸᶘᶅᶱ│ =

ᶇᵶᵾᴳHPV-DNA ᶊᶃᵣᶅᴲ ᶆᶎשּ CIN ∙ ᶍ ᶆᴲ ᶆ
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HPV ᵫ ᶮᶫᶉᵣ ᶆᶡ PapiPlex (ḀᶼḕḎᶸḋ᷄ḱḤᴲ ) ᶱ ᶂᶅ

ᵣᵾᵾᶠᴲ ᵶᵾ ᶎᵼᶍ ᶱוֹ ᵣᵾᴳPapiPlex ᶆᶎ multiplex polymerase 

chain reaction (PCR) ᶱ ᵶᶅ 6ᴲ11ᴲ16ᴲ18ᴲ30ᴲ31ᴲ33ᴲ35ᴲ39ᴲ45ᴲ51ᴲ52ᴲ56ᴲ58ᴲ

59ᴲ66 ᶍ hrHPV-DNAᶱᵼᶫᵽᶫ │ ᶊ ᵶᶅᵣᶪ (Nishiwaki et al., 2008)ᴳ

ᶊᶃᵣᶅᶎᴲmagnetic resonance imaging (MRI) ᶍ ᴲ ᴲ  

( ) ᵪᶨ ᶱ ᵶᵾᴳ ᶎ International Federation of 

Gynecology and Obstetrics (FIGO) staging of cancer of the cervix uteri (2018) ᶊ ᶄ

ᵣᶅ re-staging ᵶᵾᴳ 

 

A-2 (3)  

ᶆᶎ ᶍ ᶊ Fisher ᶍ ᶱᴲ ᶍ ᶊ Welch ᶍ

t ᶱ ᵣᴲp<0.05 ᶱ ≥ ᵡᶩᶇ ᵶᵾᴳ ᶊᶎ R version 4.0.2: A 

language and environment for statistical computing (R core team 2020) ᶱ ᵣᵾᴳ 

 

A-2 (4)  

ᶎᵆḠḳ᷿ḻ᷂  (2013 10 )ᵇ ᶒᵆ ᶱ ᶇᵸᶪ═

ᶊ ᵸᶪ ᵇ ( 26 שּ ᴴ 3 ) ᶱ ᵶᶅ

ᵴᶫᵾᴳᶝᵾᴲ ╪ ≠╢ ᶊᶅ 2020 12 20

ᶊ  ( 020-0275) ᵴᶫ ᵶᵾᴳ ᶎ ᵪᶨ ᵶᵾ ᶱ ᵣᶉᵣᵲ

ᶇᵪᶨᴲ ᵹᵶᶡᶹḻḝᶾᴻḨḑᴴ᷈ḻḃḻḐᶍ ᶱ ᶇᵶᶉᵣᵾᶠᴲ ᶍ ᶱ

ᶟ ᶍ ᶊᶃᵣᶅᶍ ᶱ ╪ḣᴻḨḢᴻḀᶊ ᵸᶪᵲᶇᶆ

ᶊ ᵸᶪ ᶱ ᵧᵾᴳ 

 

A-3 ֹו 

A-3 (1)  

2010 ᵪᶨ 2018 ᶊ ᶆשּ ᵶᵾ ᶎ 225 ᶆᵡᶩᴲᵼᶍᵥᶀ 18

ᵫ ᶊ ᵴᶫᵾᴳ18 ᶆ ḁ᷄Ḳᴻḓḻ᷅ᶇᵶᶅᶍ

ᴲזּ∙)  ) ᵫ ᶮᶫᶅᵣᵾᴳ ꞉ ᶎ 46.5 Ḿ ᶆᵡᶂᵾ 

( 1)ᴳ 
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1ְ  

 33.5  (27-41) 

 0 (0-2) 

 46.5 Ḿ  (21-114) 

  

   9  (50.0%) 

   6  (33.3%) 

    ( ♪ ) (4 ) 

    ( ) (1 ) 

    ( ) (1 ) 

   3  (16.7%) 

    (ᵸᶩ᷁ḱḁ ) (2 ) 

Stage (FIGO 2018) 
 

  IA1 4  (22.2%) 

  IA2 1  (5.6%) 

  IB1 6  (33.3%) 

  IB2 1  (5.6%) 

  IB3 3  (16.7%) 

  IIIB 2  (11.1%) 

  IIIC1 1  (5.6%) 

 
 

  ⱦ  2  (11.1%) 

   14  (77.8%) 

    (+ טּ ) (2 ) 

טּ    2  (11.1%) 

ḏᴻḇᶎ  (%) ᶝᵾᶎ ꞉  ( ∫) ᶆ ᵶᵾᴳFIGO, The International 

Federation of Gynecology and Obstetrics. 

 

A-3 (2)  

8  (44֯4ð) ᶎ ᶍ ᵫוֹ NILMᶆᵡᶂᵾᴳ ᵪᶨ ᶝᶆ

ᶍ ᶎ 10.7Ḿ ᶆᵡᶩᴲ ᶊᶎ 7  (87.5%) ᵫ IB1 ∙ ᶆᵡᶂᵾ (

2)ᴳ10  (55֯6ð) ᶎ ᶍ │ᵫוֹ ᶇ ᵴᶫᶅᵣᵾᴳ ᵪᶨ

ᶝᶆᶍ ᶎ 1.4 Ḿ ᶆᵡᶩᴲ ᵫ NILM ᶆᵡᶂᵾ ᶧᶩᶡ ≥

ᶊ ᵪᶂᵾ (p=0.033)ᴳIB1 ∙ ᶍ ᶎ 6  (60.0ð) ᶆᵡᶂᵾ ( 3)ᴳ 
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2ְ ᶆ│ ᶱ ᵴᶫᶉᵪᶂᵾ 8  

No.  

Stage 

(FIGO 

2018) 

 ᶍ  ᵪᶨ ᶝ

ᶆᶍ  

 

 
HPV  

1 37 IA1   16.9 Ḿ  <1mm 
16,18

∙  

2 33 IB1 ᵸᶩ᷁ḱḁ  ᶆ ᶱ ᶠᵾ 11.2 Ḿ  7mm  

3 41 IB1 ♪  ᶆ ᶱ ᶠᵾ 8.1 Ḿ  8mm 16 

4 37 IB2 ♪  
24 ᶆᶍ  

 ( 19 ᵪᶨḥḲᴻḟ ) 
5.6 Ḿ  25mm  

5 30 IB3 ♪  
18 ᶆᶍḥḲᴻḟ  

 ( 13 ᵪᶨ ) 
2.4 Ḿ  44mm 18 

6 31 IB3 ᵸᶩ᷁ḱḁ  
ᶍ  

 ( 9 ᵪᶨḥḲᴻḟ ) 
10.3 Ḿ  45mm 18 

7 33 IIIB   15.5 Ḿ  50mm 31 

8 33 IIIB  ּז  18.9 Ḿ  35mm 16 

FIGO, The International Federation of Gynecology and Obstetrics; HPV, human papilloma virus. 
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3ְ ᶆ│ ᶱ ᵴᶫᵾ 10  

No.  

Stage 

(FIGO 

2018) 

 ᶍ  
ᵪᶨ

ᶝᶆᶍ  

 

 
HPV  

9 34 IA2  ᶆᶍ  7.7 Ḿ  3 mm  

10 41 IB1  
ᶆ ᶱ ᶠᵾ 

 ( ᶎ ᶍᶞ) 
8.1 Ḿ  10 mm ╫  

11 39 IB1  │ ᶇᵶᶅᶍḝᶾḵᴻ 17.7 Ḿ  11 mm 16 

12 37 IB3  ᶆ ᶱ ᶠᵾ 7.7 Ḿ  41 mm 16 

13 33 IA1   1.3 Ḿ  <1 mm 16 

14 29 IA1   1.5 Ḿ  4 mm 16 

15 34 IB1   1.1 Ḿ  13 mm 18 

16 35 IA1   0.7 Ḿ  4 mm 18 

17 27 IIIC1   1.2 Ḿ  50 mm 18 

18 32 IB1 ♪   1.2 Ḿ  10 mm 16 

FIGO, The International Federation of Gynecology and Obstetrics; HPV, human papilloma virus. 
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A-3 (3) hrHPV-DNA  

15 ᶊ ᵶᶅ hrHPV-DNA ᵫ ᶮᶫᶅᵩᶩᴲ14 (93.3%) ᵫ ᶆᵡᶂᵾᴳ

ᵼᶍᵥᶀ 12 (80.0%) ᵪᶨ HPV-16 ᶝᵾᶎ 18 ᵫ ᵴᶫᵾ ( 8)ᴳ 

 

8ְ ᶇ hrHPV-DNA ᶍ  וֹ

ᶎᴲᵼᶫᵽᶫ ᶇ hrHPV-DNA ᶍ ᶍוֹ ᶱ ᵸᴳ ᶍ ∫

ᵫᴲ ᵫᵆוֹ ᵇᶆᵡᶂᵾ ᶆᵡᶪᴳ 

AGC, atypical glandular cells; AIS, adenocarcinoma in situ; ASC-US, atypical squamous 

cells of undetermined significance; ASC-H, atypical squamous cells, cannot exclude a 

high-grade lesion; DNA, deoxyribonucleic acid; hrHPV, high-risk human papilloma 

virus; HSIL, high-grade squamous intraepithelial lesion; LSIL, low-grade squamous 

intraepithelial lesion; NILM, negative for intraepithelial lesion or malignancy. 

 

A-3 (4) ᶊ ᵴᶫᵾ ᶍ  

18 ᶍᵥᶀ 8 ᵫ ᶊ ᶇ ᵴᶫᵾ ᶆᵡᶂᵾᴳ ᶍ

꞉ ᶎ 32.1 ᶆᴲ5 ᶎ ᵫ ᶠᶅᶍ ᶆᵡᶂᵾ ( 4)ᴳ4  (50֯0ð) ᵫ

ᶍ ᶍ ᶡ ᶱ ᵶᶅ ᶱ ᵶᴲᵥᶀ 1 ᵫ ᴲ3 ᵫ  

(33 ᴲ34 ᴲ35 ) ᶆᵡᶂᵾᴳ ᶎᴲ ᶍ ᶱ ᶊ 4 ᶆ

ע ᵫ ᵴᶫᶅᵣᵾᴳ4  (50֯0ð) ᵫ ᶍ ᶍᵾᶠᶊ

ᶱ ᵶᵾᴳ ᶊ ᵸᶪ ᶇᵶᶅᴲ7  (87֯5ð)  ᶊ ᶱ ᶂ

ᵾᴳ1  (12֯5ð) ᵫ ᵶᵾᴳ 

  



ְׄׄ

ְ

4ְ ᶊ ᵴᶫᵾ ᶍ  

No. 
  

ᵶᵾ 

 

Stage 

(FIGO 

2018) 

שּ  

 

( ) 

 
 

( ) 

13 33 0 7  IA1  (7 ) ⱦ  
 

(114 Ḿ ) 

18 32 2 10  IB1  (35 )  
 

(113 Ḿ ) 

14 29 1 12  IA1  (37 )  
 

(94 Ḿ ) 

17 27 1 12  IIIC1  (15 ) 
 

+ טּ  

 

(42 Ḿ ) 

16 35 0 13  IA1  (34 )  
 

(18 Ḿ ) 

15 34 0 14  IB1  (21 )  
 

(50 Ḿ ) 

5 30 0 19  IB2  (21 )  
 

(112 Ḿ ) 

4 37 0 28  IB1  (33 )  
 

(46 Ḿ ) 

ᶎ ᶍ ᶱ ᶝᶉᵣᴳFIGO, The International Federation of Gynecology 

and Obstetrics. 

 

A-4  

A-4 (1) ᵫᶲ ᶱ ᵥḇᶹḧḻ᷅ 

ᶊᶧᶩᴲ ḁ᷄Ḳᴻḓḻ᷅ᶊᵩᵰᶪ ᶎᴲ

ᶍ 2 ᴴ3 ᶊ╗ ᶍ ᶱוֹ ᵶᴲ ᶍ ᶊ ᵶᶅᵣᵾ

ᶇ ᵧᶨᶫᵾᵫᴲ שּ ᶉ ᶍ ᶊᶎ ᶆᵡᶪᵲᶇᵫ ᵴᶫᵾᴳ 

ᶆ│ ᶱ ᵴᶫᵾ ᶆᶎᴲ ᶝᶆᶊ ᵶᵾ ᵫ ≥ᶊ ᵮ 

(1.4 Ḿ  vs. 10.7 Ḿ , p=0.033)ᴲ ᶡ ᵴᵣ ᶊᵡᶂᵾ ( ꞉ 10 mm vs. 

30 mm, p=0.19)ᴳᵲᶫᶎ ᶊ ᶱ ᵥ ᵫ ᶊᵡᶪ╗

ᶍ ᶱוֹ ᵶᵾᵾᶠᶇ ᵧᶨᶫᶪᴳᶝᵾᴲ ᶉ ᶊᶃᵣᶅᶎ ᶍ ᵮᵫ

ᵶᶅᵣᶪᵲᶇᵪᶨ ᶇᶎ ᵧᶉᵣᴳᵲᶫᶎ ·ᶍ ᶊᵩᵣᶅᵼᶍ ᶆ

ᶍ ᶉ ᵫ ᵴᶫᵾ ᶇוֹ ᵧᶨᶫᶪᴳ╗ ᶆᴲ שּ ᶉ ᶎ

ᶆᵡᶂᵾᶇ ᵧᶨᶫᶪᴳᶉᵻᶉᶨᴲ ᶊ ᵴᶫᵾ 8 ᶊᵩᵣᶅᶡᴲ ᶱ ᶆ

ᵬᵾ ᶎ ᶊᶇᶈᶝᶩᴲ ᶱּד ᶆᵬᵾᶍᶎ 1 ᶍᶞᶆᵡᶂᵾᵪᶨᶆᵡᶪᴳ
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ᶆᶎᴲ ╤ ᶍ ᶣזּ ᶱטּ ᶇᵶᶅᴲᵲᶍ 10 ᶍ ╗ ᶎ 31

ᶆ ┌ᵶᶅᵣᶪ ( ֫2022)ᴳᵴᶨᶊᴲᵲᶫᵪᶨᶍ 10 20 ᶆ ᴴ ᶱ

ᵧᶪᵿᶬᵥ ᶍᶚᶛ ╢ᵫ HPVḷ᷄ḉḻᶱ ᵶᶅᵣᶉᵣ ( , 2022)ᴳ

ᵼᶍᵾᶠᴲᵲᶍᶝᶝ ᶍḜᴻ᷄ ᵫ ᵶᴲטּ ᶡ ᵶᶉᵣ ᶊᶎᴲ

ᶱ ᶊ ᵴᶫᶪ ᶎ ᵸᶪᶇנּ ᵧᶨᶫᶪᴳ ᵾᶀᶎ ᶊ ᴴ

ᶱ ᵶᶅᵣᶪ ᶆᵡᶩᴲ ᶊᶧᶩ ᶝᶆ ᶮᶫᶅᵶᶝᵥᵲᶇᶎ טּ

ᶍ ᶆᶡ ᵬᶉ ᶆᵡᶪᴳᶧᶩ ᶊ ᵶᴲ ᵿᵰᶆᶎᶉᵮ שּ

ᶝᶆ ᵸᶪᵾᶠᶊᶎᴲ ᶊ CIN ᶍ ᶆ ᶱ ᵸᶪᵲᶇᶆᴲ

ᶱ┐ ᵶᵾᶝᶝ ᶱּד ᵶᶅ ᵸᶪ ᵫᵡᶪᶇ ᵧᶪᴳᵼᶍᵾᶠᶊᶎᴲ

ᶍ ᵫᶲ ᶍ ᶇᴲᶧᶩ ᶍ ᶊ ᵶᶅᶎ HPV ḷ᷄ḉḻ

ᶍ ᵫ ᶍ ᶆᵡᶪᴳ 

 

A-4(2) ᵫᶲ ᶍḪḈḲḎᶸ 

ᶆᶍ ᵫᶲ ᶎ 2 ᶍ ᵫ ᵴᶫᶅᵣᶪ ( ᵫ

ᶲ ḃḻḇᴻ֫2020)ᴳᵼᶍᵾᶠ ᶆᶎᴲ 40 Ú 1 Þ 2

ᶇᵶᶅ 2 ᶍ ᶊ ᵸᶪ ᶱ ᵶᵾᴳ ᶊᵩᵰᶪ ᶍ

ᶎ ᶍ ᶊ ᵶᴲ │ 10 / 18 Þ0.56ᶇ ᵴᶫᶪᴳ

Cochrane databaseᶊᶧᶫᶏ CIN3+ᶊ ᵸᶪ╗ ᶉ ᶍ ᶎ 0.39-

0.85 (Koliopoulos et al., 2017) ᶇᵴᶫᶅᵣᶪᴳ╗ ᶆᴲ ᶊᶎ ᶍ

ᵫ ᵸᶪᶇᶍזּ ᶡᵡᶪ (Suzuki et al., 2017)ᴳ ᶊᵩᵰᶪ

ᶎ CIN ᶆᶎᶉᵮ ᶊ ᵸᶪ ᶊ ᵸᶪᵾᶠᴲᵴᶨᶉᶪ ᵫ

ᶆᵡᶪᶇ ᵧᶪᴳ ᶍ ᶊᶎᴲ ᵪᶨ ᶮᶫᶅᵣᶪ ᶇ♪ טּ

ᶱ ᵣᵾ  (Liquid-based cytology, LBC) ᵫᵡᶪᴳLBC ᶎ ᶧᶩᶡ ᵫ

ᵣᵲᶇᵫ ᵴᶫᶅᵩᶩᴲSystematic reviewᶆᶎ CIN2+ᶊ ᵸᶪ ᶎ 72.9% vs. 

62.5%ᶇᵴᶫᶅᵣᶪ (Koliopoulos et al., 2017)ᴳᵶᵪᵶᶉᵫᶨᴲLBCᶊᶧᶪ ᶍ

ᵫ ᶊּךᶊ ╣ᵸᶪᶍᵪᶱ ᵸᶪᵲᶇᶎ ᶆᵡᶪᴳ ᵫᶲ ᶆᶎ

♪ᶣ ♪ᶱ ᶟ ᶡ ᵣᵾᶠᴲ ᵴᶫᵾ ᶍ ᶍ ᴲ ∫ᶍ ᵴ ᵫ

ᶊ ᵣᶅᵣᶪᶇ ᵴᶫᶪᴳ 

ᵫᶲ ᶊᶎᵴᶨᶊHPV-DNAᶱ ᵸᶪ ᶡ ᵶᴲﬞ ᶍ᷁ᶹḑḱᶹ

ḻᶆᶎᵲᶀᶨᵫ ᶇᵴᶫᶅᵣᶪ (European Commission, 2022; Fontham et al., 2020)ᴳ

ᵼᶍ ᶇᵶᶅCIN2+ᶊ ᵸᶪ ᶍ ᵴᴲ ᶍוֹ ᵫ ᶆᵡᶪᵲᶇᴲ

ᶍᶿᴻḐḩᴻ᷿ḯḻּטᵫ ⌐ᶆᵡᶪᵲᶇ ᵫ ᵱᶨᶫᶪᴳ ᶊᶃᵣᶅᶎ

LBC ᶧᶩᶡ ᵣ (89.9% vs. 72.9%) ᵲᶇᵫ ᵴᶫᶅᵩᶩ (Koliopoulos et al., 

2017)ᴲ ᶊᵩᵣᶅᶡ hrHPV-DNA ᵫ ᶮᶫᵾ 15 14 (93.3%) ᶆ

ᶆᵡᶂᵾᴳᶃᶝᶩᴲhrHPV ᶊᶧᶩ ḁ᷄Ḳᴻḓḻ᷅ᶱ ᶂᶅᵣᶫᶏᴲᶚᶇ

ᶲᶈᶍ ᶱ ᶊ ᶆᵬᶅᵣᵾּס ᶡᵡᶪᵪᶡᵶᶫᶉᵣᴳᶝᵾᴲhrHPV╫

ᶊᵩᵣᶅᶎ CIN3+ᶗᶍ Ḳḁ᷄ᵫ ᶊ ᵴᵣᵲᶇᵫ ᵴᶫᶅᵣᶪᴳﬞ
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ᶆ ᶮᶫᵾᴲḁ᷄Ḳᴻḓḻ᷅ ᶱ ᶆ ᶂᵾ ᶇ hrHPV-DNA

ᶆ ᶂᵾ ᶆ ᵶᵾ 4ᶃᶍ Randomized control study (RCT) ᶍ ᶆוֹ

ᶎᴲ ꞉ 6.5 ᶍ ᶊᵩᵣᶅᴲhrHPV ╫ ᶆᶎ 592060 12  

(0.0020%) ᶍᴲ ᶆᵡᶂᵾ 525303 35  (0.0067%) ᶍ ᶗᶍ

ᵫ ᵴᶫᵾ (Ronco et al., 2014)ᴳᵼᶍᵾᶠᴲhrHPV-DNA ᶆᶍ ᶊ

ᶃᵣᶅᶎᴲ ᶆ ᵥ ᶍ 2 ᵪᶨ 5 ᶊⱫ ᵸᶪᵲᶇᵫ ᵴᶫᶅᵣᶪ 

( ᵫᶲ ḃḻḇᴻ֫2020; World Health Organization, 2022a)ᴳ╗ ᶆᴲ ᶊ

ᵫᶲ ᶍ ᶱ ᵪᶨ hrHPV-DNA ᶊ┌ ᵸᶪ ᴲ

ᶎ ᶉ ᶣ ╪ᵫ ᵸᶪᴲᶃᶝᶩנּ ᵫ ᵸᶪᵲᶇᶡנּ ᵴᶫ

ᶪᴳᶉᵻᶉᶨᴲHPV ᶣ CIN1-2ᶍ ᵮᶎ ᵶᴲCIN3∙ ᶊ ᵶᶉᵣᵾᶠ

ᶆᵡᶪᴳ ᶊHPVḷ᷄ḉḻᵫ ᵶᶅᵣᶉᵣ ᶊᵩᵣᶅᶎᴲﬞ ᶇ ᵶᶅ hrHPV

ᵫ ᵣᵲᶇᵫ ᵴᶫᶪᵾᶠᴲᵲᶍ ᶎ ᶆᵬᶉᵣᴳ ᵫᶲ ᶱ

ᵥ 1000 ᵡᵾᶩ 42 ᶍ ᵫנּ ᵴᶫᶅᵣᶪ ( ᵫᶲ ḃḻḇᴻ֫

2020)ᴳᶝᵾᴲhrHPV ᶊᵩᵣᶅ ᶍ Ḳḁ᷄ᶱ ᶊ ᵸᶪלּ ᶎᶉᵮᴲ

HPV ᶍ ᵫ ᵴᶫᶅᵣᶉᵣᵲᶇᶊᶡ ≥ᵸᶪ ᵫᵡᶪᴳᵼᶍᵾᶠᴲ

hrHPV-DNA ᶱ ᶇᵸᶪ ᵫᶲ ᶱ ᵥᵾᶠᶊᶎᴲ ╗ᵴᶫᵾ

וֹ ᶍᶷḳ᷉ḲḂḨᶍ ᵫ ᶇᵴᶫᶅᵣᶪ ( ᵫᶲ ḃḻḇᴻ֫2020) 

ᵫᴲ ᶊᵩᵣᶅᴲ ᶊ CIN ᶱ ᵴᶉᵣ hrHPV ᶍ ᴴ ᶷḳ᷉ḲḂ

Ḩᶎ ╗ᵴᶫᶅᵩᶨᵹᴲ ᶊᶧᶂᶅ ᶊ hrHPV-DNA ᵫ ᶊ

ᶮᶫᶅᵣᶪᶍᵫ ᶆᵡᶪᴳ 
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B. 2: ᶱ ᵣᵾ hrHPV-DNA  

B-1  

ᵫᶲ ᶎ═ ᵫ ᵸᶪ ᶊᶧᶪ ᶊ ᶄᵣᶅᵣ

ᵾᵫᴲhrHPV-DNA ᶱ ᵣᶪᵲᶇᶆ ᶊᶧᶪ ᵫּס ᶇᶉᶂᵾ 

( 9)ᴳ ᶊᶧᶪ hrHPV-DNA ᶎᴲ═ ᶱ ᵣᵾ ᶍ

ᶇוֹ ᵣ╗ ᶱ ᵶᴲ ᶆ ᵶᵾ ᶱ ᵸᶪᵲᶇᶆ ᵫ ᵰᶨᶫᶪᵾ

ᶠᴲ ╪ᶣ═ ᶊᶧᶪ ᵫ ᶇᶉᶪᵲᶇᵪᶨﬞ ᶱ ᶇᵶᵾ ᶆ ᵮ

ᵰ ᶫᶨᶫᶅᵣᶪ (Yeh et al., 2019; Nishimura et al., 2021)ᴳḁᶻᶼᴻḏḻᶍḁḐḋ᷄

ḣḳḨ ╓ᶆᶎᴲCovid-19 ᶊᶧᶪḙḻḏḧḋ᷄ᶆ ᵫ ᵴᶫᶅᵣᵾᵾᶠᴲ

᷂ḋḐᶱ ᶊ ᵶᵾᶇᵲᶬᴲ וֹ ᶊ ᵫ 75%ᵪᶨ 85%ᶊ

ᵶᵾᶇנּ ᵴᶫᶅᵣᶪ (World Health Organization, 2022b)ᴳᵶᵪᵶᶉᵫᶨ ᶆᶎᴲ

᷂ḋḐᶎ ╓ ᶆ ᶊ ᶮᶫᶅᵣᶪᶍᶞᶆᴲ ᶆᶍ ᶱלּ

ᶇᵶᶅᵣᶪᵲᶇᶡᵡᶩ═ ᵫ ᶆᵡᶪ ( ᵫᶲ ḃḻḇᴻ, 2020)ᴳᶝᵾᴲ

ᶍ᷂ḋḐᶱ ᶇᵸᶪᵲᶇᶣᵼᶍ᷂ḋḐᶱ ᶊ ᵸᶪᵲᶇᶗᶍ ᶡ

ᶱ ᵱᶪ ╣ᶆᵡᶪᶇ ᵴᶫᶅᵣᶪ (Hanley et al., 2016; Onuma et al., 2020)ᴳ 

9ְ ᷂ḋḐᶊᶧᶪ ᶍ  

A. ᶱ ᵣᴲ᷂ḋḐᶍḉḭᴻḞᵪᶨḁḷḞᶱ ᵬ ᵣḦᴻ᷄ᶍ∞ ᶱ ᵸᶪᴳ 

B. ᶀ ᵣᵾ ∞ᶆḁḷḞᶱ ᶊᴲ ᵣḦᴻ᷄ᶍ∞ ᶝᶆ ᵸᶪᴳ 

C. ḁḷḞᶱ 2-3 ᴲ10 ᶚᶈᵪᵰᶅᶥᶂᵮᶩᶇᶝᶮᵸᴳ 

D. ᵪᶨḁḷḞᶱ ᵬᴲḉḭᴻḞᶗ ᵶᶅ ᵸᶪᴳ 

ᶎ Cancer Council Victoriaᶧᶩ ᶱ ᶅ ᵶᵾᴳ 



ְאׄ

ְ

ᵼᵲᶆᴲ ᶱ ᵣᵾ hrHPV-DNA ᵫ ᵴᶫᶅᵣᶪᴳ ᶊ ᶆᶎᴲHPV

ḷ᷄ḉḻᵫ ᵶᶅᵣᶉᵣᵾᶠ ᶎ ᶍ ᵫ ᶪᵲᶇᶎᶉᵣᶇ

ᵴᶫᴲᵼᶍᵾᶠﬞ ᶇ ᵶᶅ ᶊ ᵫᶲ ᶍֹוᵾᵸ ᵫ

ᵬᵣᶇ ᵧᶨᶫᶪᵫᴲ ᶡ ᶊꜛᵮ ᶏᶉᵣᴳ╗ ᶉ ᶊᶧᶪ

ᶱ ᵣᶫᶏᴲ ᶍ ᶣ שּ ᵫ ᶊᶉᶪᵾᶠᴲ╗ ᶣ

ᶍ ᶆᶡ סּ ᶊᶉᶩᴲ ᶉ ᶍ ᵫנּ ᵴᶫᶪᴳ᷿ḁḎḦḎᶸḋ᷄Ḵḛ

ḭᴻᶆᶎᴲ ᶇ ᵶᵾ ᶍ ᶍ ᶎ 0.78 (95% confidence 

interval [CI]=0.70-0.84) (Bober et al., 2021)ᴲ0.84(95% CI=0.78-0.91) (Cho et al., 2022) 

ᶇ ᵴᶫᶅᵣᶪᴳᵶᵪᵶᶉᵫᶨᴲᵲᶫᶨᶍ ᶊᶎ ᶍḇᶹḧḻ᷅ ( ᴲ ᴲ

שּ ᶍ )ᴲ ᶊ ᵣᵾ  ( ᶱ ᵸᶪ ᴲ ᷀ḋḟᴲ╗

ᶉ᷀ḋḟ)ᴲ ᶊ ᵶᵾ  (0.5 60mL)ᴲ ᶍ  (4 -80ëᴲ

ᴲEthylenediaminetetraacetic acid [EDTA] ᴲPCRנּ ♪ נּ )ᴲHPV assay

ᶍ  (Cobas᷿ḁḎḨᴲAptimaᴲOnclarityᴲHybrid Capture II ) ᵫ ╗ᵴᶫᶅᵩᶨ

ᵹᴲ ᵫᶲ ᶗ ᶊꞌ ᵸᶪ ᶍ סּ ᶊᶃᵣᶅ ᵸᶪᵲᶇᶎלּ

ᵶᵣᴳ 

ᶆᶎᴲ ᵫᶲ ᶊᵩᵰᶪ ᶍ ᶇᵶᶅᴲ

ᶱ ᵣᵾ hrHPV-DNA ᶍ סּ ᶊᶃᵣᶅ ᵸᶪᵲᶇᶱ ᶇᵶᵾᴳ╗

ᶉ ᶆ ᵶᵾ ᶇᴲ ᶍ═ ᶊᶧᶪ ᶊᶧ

ᶪ hrHPV-DNA ╗ᶍוֹ ᶱ ᵶᵾᴳ 

 

B-2  

B-2֩1֪  

2016 4 ᵪᶨ 2020 10 ᶊ ᵫᶲ ᶱ ᵰᴲ ᶍ וֹ

ᵫ ASC-US ᶆᵡᶂᵾᵾᶠᶊ ᵫᶲ ְ ᵫᶲ ḃḻḇᴻᶱ ᵶᵾ

352 ᶱ ᶇᵶᵾᴳASC-US ᶊ ᵸᶪ ᶍᵾᶠᴲ ᶍ ᶆ

ᶊᶧᶪ hrHPV-DNA ᴲ᷈ḳḥḁ᷈Ḝᴻᶊᶧᶪ ᶍ ᶇ ᵣ

ᶱ ᶂᵾᴳ ᶍ│ ᶊᶃᵣᶅ ᶱ ᵰᵾ Ꞌᴲᶝᵾᶎ

CIN ᶍ ᶣ ᶍ Ꞌᵫᵡᶂᵾ 14 ᶱ ᵶᴲhrHPV ᶍ ᵫ ᶆᵡᶪ 338

ᶊᶃᵣᶅᴲ ᶊᶧᶪ ᶱ ᵣᶅ hrHPV-DNA ᶱ ᵶᴲ

ᶇᶍ╗ ᶱ ᵶᵾᴳ 

 

B-2(2) ᴲ ᶍ  

ᶎᴲḞḱ᷿(Rovers Medical Devices B.V., Oss, the Netherlands) ᶱ

ᵣᶅ ᵶᴲḞḱ᷿ᶍ ᶱ 10 mlᶍ BD SurePath liquid (BD, Becton Dickinson Ltd., 

Burlington, NC, USA) ᵫ ᶂᵾ BD SurePath collection vialᶊ ᶫᶅ ᵶᵾᴳ 

ᶎᴲ שּ ᶊ ᶍ ᷀ḋḟᶆ ᶊᶧᶩ ᶍ

20-50mlᶱ ᵶᵾᴳ ᶎ 4ëᶆ ᵴᶫᴲᵼᶍᵥᶀ 10mlᶱ 24 ∙ ᶊꜛ
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(1800RCF, 10 ) ᵶᴲ ᶱ ᴲ ᶊ BD SurePath liquid 2mlᶱּנᵧᴲCobas 

4800᷿ḁḎḨ (Roche Molecular Diagnostics, Pleasanton, CA, USA) ᶊᶅ hrHPV-DNA

ᶱ ᶂᵾ ( 10)ᴳ 

 

10ְ ᶍ ᶫ 

ᵫ ᷀ḋḟᶱ ᵣᶅ ᶆ ᶱ ᵸᶪᴳᵼᶍᵥᶀ 10 ml ᶱꜛ

ᵶᵾ ᴲ ᶱ ᵶᶅ Cobas 4800᷿ḁḎḨᶆ hrHPV-DNA ᶱ ᶂᵾᴳMin, 

minutes; RCF, relative centrifugal force. 

 

B-2(3) hrHPV-DNAᶍ  

ᴲ ᶊ ᵸᶪ hrHPV-DNA ᶎᶈᶀᶨᶡ Cobas 4800᷿ḁḎḨᶱ

ᵣᶅ ᶂᵾᴳCobas 4800᷿ḁḎḨᶎᴲ ᶆᵡᶪ HPV  ( ⌐Ḁᶼ

Ḗḇᶹḟ ) ᶊᶃᵣᶅ ᵴᶫᶅᵣᶪסּ ᶆᵡᶩᴲ ᶇᵼᶍ ᶍ real-time 

PCR ᶍ ᵫ ᵴᶫᶅᵣᶪᴳhrHPVטּ ᶆᵡᶪ 16 ᴲ18 ᴲᵼᶍ  (31ᴲ33ᴲ

35ᴲ39ᴲ45ᴲ51ᴲ52ᴲ56ᴲ58ᴲ59ᴲ66ᴲ68 ) ᶱ ᵶᴲ ᶇᵶᶅᵼᶫᵽᶫוֹ 16 ᴲ18 ᴲ

ᵼᶍ ḗᶹḲḁ᷄ ᶇᵶᶅ ᵸᶪᵲᶇᵫᶆᵬᶪᴳ ᷿ḁḎḨᶎḚḐᶍ᷅ḵḛḻ┼

ᶱ᷈ḻḐḵᴻḳᶇᵶᶅ ᶊ ᵸᶪᵲᶇᶆᴲ ᵴᶫᵾ ᴲᵼᶍ ᶍ

ᶝᶆᵫ ᶊ ᶮᶫᵾᵲᶇᶱ ᵶᶅᵩᶩᴲ ᶊ ᵴᶫᶉᵣ ᶊᶎ invalid ᶇᵶ

ᶅ ᵴᶫᶪᴳ 

 

B-2(4) ᶇ  

᷈ḳḥḁ᷈Ḝᴻᶊᶧᶪ ᶍ ᴲ ᵣ ᶎ שּ ═ᶝᵾᶎ

שּ ═ᵫ ᵣᴲ ᶎ WHO 5  (WHO Classification of Tumours 

Editorial Board, 2020) ᶊⱲᶂᶅ ᶂᵾᴳ 

CIN2 ᶱ ᵸᶪᵫᴲ ᶇ ᶊᶧᶪ hrHPV-DNA ᶍᶈᶀᶨᶡ╫

ᵿᶂᵾ ᶊᶎᴲ ᶍḣḳḦḲḻ ḙḱḝᶸḻ  (formalin-fixed, paraffin-

embedded, FFPE) ᶊ ᵶᶅ ♫ טּ immunohistochemistry (IHC) ᶱ

ᶂᶅ p16 (Roche, Heidelberg, Germany) ᶇ Ki67 (Agilent Dako, Stockport, UK) ᶍ

ḙḇᴻḻᶱ  ᵶᵾᴳלּ
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B-2(5)  

ᴲ ᶊᵩᵰᶪ hrHPV-DNA ᶍ ᶎᴲCobas 4800וֹ ᷿ḁḎḨ

ᶍ ᶍᶧᵥᶊזּ∙ᵪᶨוֹ ᵶᵾֹ16/18  (HPV 16 ᵪᶃ/ᶝᵾᶎ 18

ᵫ )ֻ hrHPV  (16/18 ᵪᶃ/ᶝᵾᶎᵼᶍ hrHPV )ֻ hrHPV╫

 (HPV 16 ᴲ18 ᴲᵼᶍ ḗᶹḲḁ᷄ ᶅᵫ╫ )ᴳ 

ᶇ ᶍ╗ ᶎKappa ᶱ ᵶᴲpoor (< 0)ᴲslight (0.01–

0.20)ᴲfair (0.21–0.40)ᴲmoderate (0.41–0.60)ᴲsubstantial (0.61–0.80)ᴲalmost perfect 

(0.81–1.00) ᶇ ᵶᵾ (Cohen, 1960)ᴳhrHPV-DNA ᶍ ᴲ ᶎ᷀ᶹ

ᶱ ᵣᶅ ᵶᴲp<0.05ᶱלּ ≥ ᵡᶩᶇ ᵶᵾᴳ ᶊᶎ R version 4.1.1: 

A language and environment for statistical computing (R core team 2021)ᴲirr packageᶱ

ᵣᵾᴳ 

 

B-2(6)  

ᶎᵆḠḳ᷿ḻ᷂  (2013 10 )ᵇ ᶒᵆ ᶱ ᶇᵸᶪ═

ᶊ ᵸᶪ ᵇ ( 26 שּ ᴴ 3 ) ᶱ ᵶᶅ

ᵴᶫᵾᴳᶝᵾᴲ ᵫᶲ ≠╢ ᶊᶅ 2016 3 18 ᶊ  

(2016-001) ᵴᶫ ᵶᵾᴳ נּ ᶊᶎᵡᶨᵪᵷᶠ ᶊᶅ ≥ᶱ ᵾᴳ 

 

B-3 ֹו 

B-3(1)  

2016 ᵪᶨ 2020 ᶊ ᵫᶲ ᶍ ᵫᶲ ᶇᵶᶅ

ᶱ ᵰᵾ ᶎ 148342 ᶆᵡᶂᵾᴳ ᶅᶍ ᶱ ᵫᶲ ḃ

ḻḇᴻᶆ ᵶᴲ1347לּ ᵫ ASC-US ᶇ ᵴᶫᵾᴳ ᶍᵾᶠ ḃḻḇ

ᴻᶱ ᵶᵾ 352 ᶱ ᶇᵶᴲCIN ᶍ ᴴ ᶣ │ ᶍ ᶍᵡᶂ

ᵾ 14 ᶱ ᴲ ᶗᶍ ᶊנּ ≥ᵶᵾ 338 ᶊᶃᵣᶅ ᶱ ᵶᵾ (

11)ᴳ ᶗᶍ ≥ ᶎ 100%ᶆᵡᶂᵾᴳInvalid ᶇ ᵴᶫᵾ ᶎ ᶠᶉᵪᶂ

ᵾᴳ 

ᶊ ᵶᵾנּ 338 ᶍ ᶎ ꞉ 46  ( ∫ 20-67 ) ᶆᵡᶂᵾᴳ ᵣ

ᶍ ᶎᴲ1וֹ (0.3%) ᵫ ᴲ17  (5.0%) ᵫ ᶱ ᶟ CIN3ᴲ25  

(7.4%) ᵫ CIN2ᶆᵡᶂᵾᴳ 
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11ְ ᶍ ᶫᶇ  

ᶊ 338 ᵫ ᵶᵾᴳנּ ᶎ 295 ᵫ│ ᶉᵶ/CIN1ᴲ25 ᵫ CIN2ᴲ

18 ᵫ CIN3∙ ᶆᵡᶂᵾᴳASC-US, atypical cells of undetermined significance; CIN, 

cervical intraepithelial neoplasm; NED, no evidence of disease. 

 

B-3(2) ᶇ ᶱ ᵣᵾ ╗ᶍוֹ  

ᶇ ᶱ ᵣᵾ hrHPV-DNA ╗ᶍוֹ ᶊᶃᵣᶅ 2 ᶃᶍ

ḙḇᴻḻᶆ ᵶᵾᴳhrHPV ᶊᶃᵣᶅ ᵶᵾלּ ᶇ ᶊ ᶊḲḁ᷄ᶍ

ᵣ 16/18 ᶊ ᵶᵾ ᶍ /╫ ᶆᵡᶪᴳhrHPV ᶆᶍ ᶉ╗ ᶎ

90.8ð (307 /338 ) ᶆᵡᶂᵾ ( 5)ᴳKappa ᶎ 0.765 (95ð CI=0.717-0.806) 

ᶆᵡᶩᴲ╗ ᶎ substantial ᶆᵡᶂᵾᴳ ᶇ ᶍ ᵫ╫ ᵿᶂᵾ

ᶱ ᵣᵾ ᶍ╗ ᴲᶃᶝᶩ ᶉᵮᶇᶡᵣᵹᶫᵪᶍ ᶆ hrHPV ᵿᶂᵾ

ᶊᵩᵰᶪ╗ ᶎ 70.5ð (74 /105 ) ᶆᵡᶂᵾᴳ 
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5ְ hrHPV ᶊᵩᵰᶪ hrHPV-DNA ᶍ╗  

  ᶱ ᵣᵾ  וֹ

   ╫  

ᶱ ᵣ

ᵾ  וֹ

 

74 

(21.9%) 

18 

(5.3%) 

╫

 

13 

(3.8%) 

233 

(68.9%) 

ᶍ ᶎᴲ ᶊ ᵸᶪ ᶱ ᵶᵾᴳ 

 

╗ ᶆᴲHPV 16/18 ᶍᶞᶊ ᵶᵾ ᶍ╗ ᶎ 98.8% (334 /338 )ᶆᵡ

ᶂᵾ ( 6)ᴳKappa ᶎ 0.894 (95% CI=0.870-0.914) ᶇᶉᶩᴲ╗ ᶎ almost 

perfect ᶆᵡᶂᵾᴳ ᶉᵮᶇᶡᵣᵹᶫᵪᶍ ᶆ 16/18 ᵿᶂᵾ ᶆᶍ╗

ᶎ 81.8ð (18 /22 ) ᶆᵡᶂᵾᴳ 

 

6ְ HPV 16/18 ᶊᵩᵰᶪ hrHPV-DNA ᶍ╗  

  ᶱ ᵣᵾ  וֹ

   ╫  

ᶱ ᵣ

ᵾ  וֹ

 

18 

(5.3%) 

2 

(0.59%) 

╫

 

2 

(0.59%) 

316 

(93.5%) 

ᶍ ᶎᴲ ᶊ ᵸᶪ ᶱ ᵶᵾᴳ 

 

B-3(3) ᶍ ᶇ hrHPV  

35 ᶊᵩᵰᶪhrHPV-DNA ᶎ ᶆ41.7ð (25 /60 )ᴲ

ᶆ 46.7ð (28 /60 ) ᶆᵡᶩᴲᵣᵹᶫᶍ ᶊᵩᵣᶅᶡ 35 ∙ ᶊ ᶘ

ᶅ ≥ᶊ ᵪᶂᵾ ( 41.7% vs 24.1%ᴲ 46.7% vs 21.2%ᴲᶈᶀᶨᶡ

p < 0.01) ( 7ᴲ8)ᴳ 

ᵣ ᶊᶧᶩ 111 ᶊ CINᴴ ᵫ ᶠᶨᶫᵾᴳCIN3+ᶱ ᵶᶅᵣᵾ

ᶍᶎ 18 ᶆᴲ ᶍ ᶎ 20 ᵫ 2.6ðᴲ30 ᵫ 9.3ðᴲ40 ᵫ 5.3ðᴲ

50 ∙ ᵫ 4.7ðᶆᵡᶂᵾᴳCIN2+ᶍ ᶍ ᶎ 20 ᵫ 12.8ðᴲ30

ᵫ 37.2ðᴲ40 ᵫ 11.3ðᴲ50 ∙ ᵫ 4.7ðᶆᵡᶂᵾᴳ ᶊᴲCIN3+ᶊ ᵸᶪ hrHPV-



ְ׃ׅ

ְ

DNA ᶍ  (ḁ᷄Ḳᴻḓḻ᷅ᶆ ᵣᵾ ᶍ ᶊ ᵸᶪ) ᶱ ᵶᵾᴳ

CIN3+ᶊᵩᵰᶪ ᶎ ᴲ ᶇᶡᶊ ᵮᴲᵼᶫᵽᶫ 88.9ð (16

/18 )ᴲ83.3ð (15 /18 ) ᶆᵡᶂᵾᴳ ᶇ ᶍ ᶆ hrHPV ╫

ᵿᶂᵾᶍᶎ 5.6ð (1 /18 ) ᶆᵡᶂᵾᴳCIN2+ᶊᵩᵰᶪ hrHPV ᶎᴲ

ᶆ 69.8ð (30 /43 )ᴲ ᶆ 65.1ð (28 /43 ) ᶆᵡᶂᵾᴳ20 ᶍ

ᶎ ᶇᶡ 40.0ð (2 /5 )ᴲ30 ∙ ᶆᶍ ᶎ ᶆ

73.7ð (28 /38 )ᴲ ᶆ 68.4ð (26 /38 ) ᶆᵡᶩᴲ30 ∙ ᶆᶎᶈᶀᶨ

ᶍ ᶆᶡ ᵫ ᵪᶂᵾ֯ 

 

7ְ ᶱ ᵣᵾ hrHPV ᶍ  

 CIN1 CIN2 CIN3+  

20-34 52.6% (10/19) 50.0% (5/10) 100% (3/3) 46.7% (28/60) 

35- 22.4% (11/49) 53.3% (8/15) 80.0% (12/15) 21.2% (59/278) 

 30.9% (21/68) 52.0% (13/25) 83.3% (15/18) 25.7% (87/338) 

20-29 60.0% (9/15) 25.0% (1/4) 100% (1/1) 43.6% (17/39) 

30-39 11.1% (1/9) 58.3% (7/12) 100% (4/4) 39.5% (17/43) 

40-49 35.5% (11/31) 55.6% (5/9) 62.5% (5/8) 24.0% (36/150) 

50- 0% (0/13) 0% (0/0) 100% (5/5) 16.0% (17/106) 

CIN, cervical intraepithelial neoplasm; CIN3+, at least CIN3. 

 

8ְ ᶱ ᵣᵾ hrHPV ᶍ  

 CIN1 CIN2 CIN3+  

20-34 42.1% (8/19) 50.0% (5/10) 100% (3/3) 41.7% (25/60) 

35- 28.6% (14/49) 60.0% (9/15) 86.7% (13/15) 24.1% (67/278) 

 32.4% (22/68) 56.0% (14/25) 88.9% (16/18) 27.2% (92/338) 

20-29 46.7% (7/15) 25.0% (1/4) 100% (1/1) 35.9% (14/39) 

30-39 22.2% (2/9) 66.7% (8/12) 100% (4/4) 44.2% (19/43) 

40-49 38.7% (12/31) 55.6% (5/9) 75.0% (6/8) 24.7% (37/150) 

50- 76.9% (1/13) 0% (0/0) 100% (5/5) 20.8% (22/106) 

CIN, cervical intraepithelial neoplasm; CIN3+, at least CIN3. 
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B-3(4) hrHPV╫ ᶆᵡᶂᵾ CIN2+  

CIN2+ᶆᵡᶂᵾ 42 ᶍᵥᶀ 9  (20.9ð) ᶆᶎᴲ ᶇ ᶍᶈᶀᶨᵪᶨᶡ

hrHPV-DNAᵫ ᵴᶫᶉᵪᶂᵾᴳᵲᶍ 9 ᶍᵥᶀᴲ1 ᶎ CIN3ᶆᵡᶩᴲ8 ᶎ CIN2

ᶆᵡᶂᵾ ( 9)ᴳᶝᵾᴲ3 ᵫ שּ ᶱ ᵰᴲ6 ᶎ ᶊᶧᶂᶅ

ᶇᶉᶂᵾᴳ ᶱ ᶂᵾ 6 ᶍᵥᶀ 5 ᵫ 1 ∙ ᶊ ᶆ

│ ᶱ ᶆᵬᶉᵮᶉᶩᴲ ᶇ ᵶᵾᴳ ᶍ 1 ᶊᵩᵣᶅᶡ CIN3 ∙ ᶗᶍ

ᶎ ᶠᶨᶫᶉᵪᶂᵾᴳCIN2 ᶆᵡᶂᵾ 8 ᶊᵩᵣᶅᴲ ᵣ ᶍ FFPE ᶱ

ᵣᶅ p16ᶇKi67ᶊ ᵸᶪ IHCᶱ ᵣᴲᵲᶫᶨᶍ ḙḇᴻḻᶱ ᵶᵾᴳ3לּ  (#1-

3) ᶎ p16ᴲKi67 ᶇᶡᶊ ᵫ ᵶᶅᵣᵾᵫᴲ5נּ  (#4-8) ᶎ#4 ᶱ ᵬ p16 ╫

ᶆ Ki67 ᵫ ᶆᵡᶂᵾᴳᵲᶫᶨᶍ נּ ᶎ ᶍ ᶊ☼ ᶱ ᵧ

ᶉᵪᶂᵾᴳ
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9ְ hrHPV╫ ᶆᵡᶂᵾ CIN2+ᶍ 9  

No.   p16 Ki67 ᵼᶍ ᶍ   

1 

CIN2 

45 ᴲᶒᶝᶲ ᶊ  ᶍּז 2/3ᶆ  
ᴲ

│  
ⱦ  

2 41 ᶨᶉ  ᶍ╗ ᶊ   
ASC-USᶝᶆᶍ │

 

3 37 ᶊᶍᶞ  ᶆ ᵮ  

᷈ᶹḵ᷊ᶹḐᴻ᷿

ḁᴲⱴ

 

 טּ

4 33 ᵫ  ᶍ╗ ᶊ    

5 21 ᵫ  ᵫ  טּ  

6 30 ᵫ  ᵫ  טּ  

7 26 ᵫ  ᵫ  טּ  

8 26 ᵫ  ᵫ  ⱴ  טּ 

9 CIN3 48   

ᴲ

│ ᴲ᷈ᶹḵ᷊

ᶹḐᴻ᷿ḁ 

ⱦ  

♫ טּ ᶊᶧᶪ p16ᴲKi67 ᶍ ḙḇᴻḻᶇ ᴲ ᶱᶝᶇᶠᵾᴳASC-US, atypical squamous cells 

of undetermined significance; CIN, cervical intraepithelial neoplasm; hrHPV, high-risk human papilloma virus; IHC, 

immunohistochemistry. 
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B-4  

B-4(1) HPV ᶱ ᵣᵾ ᵫᶲ ᶍ סּ  

ᶊᶧᶩᴲ ᵫ ASC-US ᶆᵡᶂᵾ ᶊᵩᵣᶅᴲ ᶇ

ᶆᶍ hrHPV-DNA ᶍ ᶎᴲHPV 16/18וֹ ᶆᶎ 98.8ðᴲhrHPV

ᶆᶎ 90.8ðᶆ╗ ᵸᶪᵲᶇᵫ ᶨᵪᶇᶉᶂᵾᴳᶝᵾᴲ ᶊ ᵶᵾנּ 338 ᶍ

ᶆ Invalid ᶇ ᵴᶫᵾᶡᶍᶎᶉᵪᶂᵾᴳ 

ᶊᵩᵰᶪ ᵣ ᵫᶲ ᶍ ᶊᶎᴲ ᶊ ᶊᵩᵣᶅᴲ

═שּ ᶍ ᵫ ᵱᶨᶫᶪ (Sano et al., 2017)ᴳ ᵫ ᵴᶫᶪ ᶣ ᶇ

ᵶᶅ ᶆᵬᶪ═ ᵫ ᶨᶫᶅᵶᶝᵥᵪᶨᶆᵡᶪᴳ ᷂ḋḐᶡᴲ ᶣ

ᶊᵩᵣᶅᶎ ᶫᶅᵣᶪᵫᴲ ᶉ ᶱ ≥ᵸᶪ ᵫᵡᶩᴲ ᶆ ᶱ

ᶊ ᶫᶪᵲᶇᶍ ᵪᶨ ᶆᶎᶚᶇᶲᶈ ᵶᶅᵣᶉᵣ (Hanley et al., 2016; 

Onuma et al., 2020)ᴳ ᶆ ᵣᵾ ᶆᶎᴲ ᶉ ᷂ḋḐᶣ ᴲ

═שּ ᶍ ᵫ ᶆᵡᶪᵲᶇᵪᶨᴲ╗ ᶉ ᶇ ᶍ ᴲ ᶊ

ᶧᶩ ᵫּס ᶆᵡᶪᶇ ᵧᶨᶫᶪᴳ2019 ᶍ ᶊᶧᶫᶏᴲ

ᵫᶲ ᶎ 43.7%ᶆᵡᶂᵾ╗ ᶆᴲ╗ ᶉ ᶣ ḑḋ᷅ᶱ ᵶ

ᵾ ᶎ 69.7ðᶆᵡᶂᵾ ( ֫2020)ᴳᶃᶝᶩᴲ ᶱ ᵣᵾ ᵫᶲ

ᶊᶧᶩᵲᶍ ᶝᶆ ᶱ ᵴᵺᶨᶫᶪᵲᶇᵫ ᵴᶫᶪᴳ ᶆᶎ ᴲ

ᴲ ╓ᶊᶧᶪ╗ ᶍ ᶎ ᵴᶫᶅᵣᶉᵣ (Bober et al., 2021; Cho et al., 2022) 

ᵾᶠᴲᵣᶮᶥᶪ ᶍ ╓ᶆ ᵥ ᵫᶲ ᶗᶍꞌ ᶡ ᶆᵬᶪᴳ 

 

B-4(2) ᶇ ᶆᶍ וֹ ╗  

ᶇ ᶍ ᶉᵮᶇᶡᵣᵹᶫᵪᶆ hrHPV-DNAᵫ ᵴᶫᵾ 105

ᶍᵥᶀᴲ18  (17.1ð) ᶎ ᶆᶍᶞᴲ13  (12.4ð) ᶎ ᶆᶍᶞ

ᶆᵡᶂᵾᴳ 

ᶆᶍᶞ hrHPV ᶇᶉᶂᵾ ᶎᴲ ᵫᶲ ᶍ ᶱ

ᵪᶨ hrHPV-DNA ᶊ┌ ᵶᵾ ᶊ ᵧᶪ ╫ ᶊ ᵸᶪᴳᵶᵪᵶ

ᶉᵫᶨᴲ ᶆᶎ ᶱ ᵣᵾ ᶊוֹ ᵸᶪ ᶆᶍ ᵫᶣᶣ

ᵣᶇ ᶄᵰᵾ ᵫ ᵣᵫᴲᵲᶫᶨᶊᵩᵣᶅᶡ ᶆᶍᶞ hrHPV ᶇᶉᶂᶅ

ᵣᶪ ᵫ 5-10% ᶠᶨᶫᶅᵣᶪ (Vorsters et al., 2012; Senkomago et al., 2016; 

Pathak et al., 2014; Maged et al., 2018; Pattyn et al., 2019; Xu et al., 2020; Terada et al., 

2022)ᴳᶃᶝᶩᴲ ᶱ ᵣᶪᵲᶇᶆ ᵾᶊ ᵴᶫᶪ populationᶡ╗ ᵸᶪ

ᵲᶇᵫ ᵴᶫᶪᴳᶝᵾᴲ ᵪᶨ ᵸᶪ ᶆᶡᴲ ᶍ ᶆᶎ ᶅᶍ

hrHPV ᶱ ᶪᶮᵰᶆᶎᶉᵣᵲᶇᵫ ᵴᶫᶅᵣᶪ (Liu, et al., 2014; Fu et al., 

2015)ᴳ hrHPV-DNA ᶎᴲ ᶍ ᵴᵪᶨ ᶍ ᶱ ᵸᶪᵲ

ᶇᵫ ⌐ᶆᵡᶩᴲ ᶱ ᶣᵸᵲᶇᶆ ᶱ ᶆᵬᶪּס ᵫᵡᶪᴳ 
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B-4(3) ᶍ hrHPV  

ᵪᶨ hrHPV-DNA ᵫ ᵴᶫᶪ ᶉ ᶎ ᶨᵪᶇᶉᶂᶅᵩᶨᵹᴲ

ᵪᶨ ᵶᵾ ᵫ ᶇᶇᶡᶊזּ ᵶᶅᵣᶪᶍᶆᵡᶫᶏᴲ ᶍזּ ᶣ ᴲ

ᶊᶧᶂᶅ ᵫ│ᶉᶪּס ᵫᵡᶪᴳᵲᶫᶨᶍ╣ ᶊᶧᶂᶅ

ᶱ ᵶᶅᵣᵮᵲᶇᶎ ᶆᶎ ᵣᵾᶠᴲ ᶆᶎ᷊ḵ᷇ᴻḐḦᴻ᷀ᴻᶇᵶᶅᶍ

ᶊᶧᶂᶅ hrHPV ᶊ ᵫ ᵷᶉᵣᵪᶱ ᵶᵾᴳ ᶊᵩᵰᶪ 2020 ᶍ

╗ ᶎ 30.7 ᶆᵡᶩ ( ᶍ  (e-Stat), 2022a)ᴲ

ᶱ ᶊ 30 ᶆ ᵫᶲ ᶱ ᵰᶪ ᵫᵡᶪᶇ ᵧᶨᶫᶪᴳᶝᵾᴲ

ᶍ ᶎ 25-29 ᶱḜᴻ᷄ᶊᴲ35-39 ᶆᶎ ᶊ ) ᵸᶪזּ ֫2022)ᴳᵼ

ᶍᵾᶠᴲ35 ᶝᶆᶊḙᴻḐḒᴻᵫ ᵶᶅᵣᶪᴲᶃᶝᶩ ᵾᶉ HPV ᵫ ᵷᶪ

ᵫ ᵸᶪᶇזּ ᵧᶨᶫᵾᴳᵲᶫᶨᶍᵲᶇᵪᶨᴲᶝᵹ 35 ᶇᵼᶫ∙ ᶍ 2 ᶊ

ᵰᶅ hrHPV-DNA ᶍ ᶱ ᵶᵾᴳ ᶆᶎᴲ35 ᶍ ᶆ hrHPV

ᵫ ≥ᶊ ᵣ╗ ᶆ CIN2+ᶍ ᶎ ᵪᶂᵾᴳᵲᶫᶎᴲ ᶆ╗ ᶍ

hrHPV ᵫ ᵣᵲᶇᶱ ᵶᶅᵣᶪᶇ ᵧᶨᶫᶪᴳ ᶊ ᶊᵩᵣᶅᴲhrHPV

ᶱ ᵫᶲ ᶊ ᶊ ᵶᵾ ᶆᶎᴲ ᵫ ≥ᶊ ᵶᵾᶇנּ

ᵴᶫᶅᵣᶪ(Kono et al., 2021)ᴳᶝᵾᴲ30 ᶍ CIN1-2 ᶍ ᶎ ᵫ

ᶆᵬᶪᵾᶠ( ᵫᶲ ḃḻḇᴻ֫2020)ᴲᵲᶫᶨᶍ ᶱ ᵸᶪḩḲḋḐᶎ

ᶉᵮᴲ ᶍ᷁ᶹḑḱᶹḻᶆᶎ 30 ∙ ᵫ HPV ᶍ ᶇᶉᶂᶅᵣᶪᴳ

ᵼᶍᵾᶠᴲ30 ᶇᵼᶫ∙ 10 ᶍ ᶆᶡ ᵶᵾᴳ30 ᶍ

CIN2 ᶊᵩᵣᶅ hrHPV ᵫ ᵣ ᵫ ᶨᶫᵾᵫᴲ ᵫ ᶉᵮ

ᶉ ᶎלּ ᶆᵡᶂᵾᴳ 

 

B-4(4) hrHPV╫ ᶆᵡᶂᵾ CIN2+  

ᶆᶎᴲ ᵫᶲ ᶊᶧᶩ ᵸᶘᵬ ᶇᵶᶅ CIN2ᶱ ᶟᵪᶈᵥᵪᶆ

ᶡ ᵶᵾᴳᶃᶝᶩᴲC. CIN3+ᶊ ᵸᶪ hrHPV ᶇᴲD. CIN2+ᶊ ᵸᶪ hrHPV

ᶱ ᵶᵾᴳ ᶍ ᶊᶧᶪ ᶆᶎ CIN2 ∙ ᶍ ᶱ ᵸᶘᵬ

ᶇᵶᶅᵣᶪᵫ ( ᵫᶲ ḃḻḇᴻ֫2020)ᴲHPV ᶊᶧᶪ ᶊᵩᵣᶅᶎ

ᶍᵡᶪ ᶆᵡᶪ (Cuzick et al., 2008; Madgi et al., 2021; Onuki et al., 2020)ᴳ ᶊ

HPV ḷ᷄ḉḻᵫ ᵶᶅᵣᶉᵣ ᶊᵩᵣᶅᶎᴲﬞ ᶆᶍ ᶧᶩ ᵮᶍ╗

ᶱ ᵸᶪᴲᶃᶝᶩ ᶱ ᵷᶪᵲᶇᵫ ᵴᶫᶪᵾᶠᶆᵡᶪᴳ╗

ᶆᴲhrHPV ╫ ᶆᵡᶪ CIN2+ᶍ ᶎᴲHPV ᶱ ᶇᵶᵾ ᶆᶎ ᵸᵲᶇ

ᶊᶉᶪᴳ ᶎ ᶊᶧᶩ ASC-USᶆᵡᶂᵾ ᶱ ᶇᵶᵾᵾᶠᴲ

╫ ᶊ ᵸᶪᵲᶇᶊᶉᶪᴳᵶᵪᵶᶉᵫᶨᴲhrHPV ╫ ᶍ ᶍ ᶗᶍ Ḳḁ

᷄ᶎ ᵮ (Ronco et al., 2014)ᴲᵲᶫᶨᶍ ᵫ ᶊᶡ ᶉ ᶇᶉᶪּס

ᶎ ᵣᴳ165 ᶍ hrHPV ╫ ᶍ CIN2 ᶊᵩᵣᶅᴲ2 ᶆ ᵶᵾ ᶎ

ᶠᶨᶫᶉᵪᶂᵾᶇ ᵴᶫᶅᵩᶩ (Hosaka et al., 2013)ᴲ ᶆᶡ ᶆ

ᵴᶫᵾ 6 ᶆ ᶎ ᶨᶫᶉᵪᶂᵾᴳ 
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ᶇ ᶍᵣᵹᶫᶆᶡ hrHPV-DNAᵫ ᵴᶫᶉᵪᶂᵾ CIN2

ᶊᶃᵣᶅᶎ p16ᶇKi67ᶊ ᵸᶪ IHCᶱ ᵣ ᵶᵾᴳᵲᶫᶨ 2ᶃᶎ

ᶍ ᶇᵶᶅ ᵣᶨᶫᶅᵩᶩᴲCIN ᶆᶎᶧᶩ ᵶᵾ ᶆ ᵣ ᶱ

ᶠᶪ ( שּ שּ ֫2017)ᴳp16 ᶍ ḙḇᴻḻᶎḗᶹḲḁ᷄ ᶍ HPV ᶊ

ᵸᶪ E7 ḇḻḙ᷄ᵫ pRB ᶱ ᵶᶅᵣᶪᵲᶇᶱ ᵶᶅᵩᶩᴲ ᶊ ᵸ

ᶪ Ki67 ᶍ ḙḇᴻḻᶎ CIN ᵫ ᵶᶅᵣᶪᵲᶇᶱ ᵶᶅᵣᶪ (Silva et al., 

2017)ᴳ 

#1-3 ᶎ p16 ᶇ Ki67 ᵫᶇᶡᶊ ᵶᶅᵩᶩ ᶊ ᵶᶉᵪᶂᵾᵫᴲ

hrHPV-DNA ᵫ╫ ᵿᶂᵾᶍᶎ Ḳḁ᷄ HPV ᶝᵾᶎ Ḳḁ᷄ HPV ᶍ ᶊ

╣ᵶᶅᵣᵾᵪᶨᶆᵡᶪּס ᵫᵡᶪ (Petry et al., 2016)ᴳ ᶆᶎᴲḗᶹḲḁ᷄

ᶡ ᶠᶅᴲḀᶼḖḇᶹḜḻ᷅ ᶱ ᶮᶉᵪᶂᵾᵾᶠᴲᶈᶍḀᶼḖḇᶹḟᶍHPVᵫ

ᵶᶅᵣᵾᵪᶎ ᶆᵡᶪᴳñ4-8ᶎᴲp16 ᶇ Ki67ᶍ ḙḇᴻḻᶎᵼᶍ ᶆᶍ

ᶉ ᶇ╗ ᵶᶉᵪᶂᵾᵫᴲ ᶇᶉᶂᵾñ5-8ᶍ ᶆ ᶎ ᵶ

ᵾᵾᶠᴲᵼᶍ ᶍ ᶇᶎ ᵸᶪᶡᶍᶆᶎᶉᵪᶂᵾᴳ#9ᶎ CIN3 ᶱ ᵶᶅ

ᵣᵾᵫ hrHPV-DNA ᵫ ᵴᶫᶉᵪᶂᵾᵾᶠᴲHPV ᶱ ᶇᵶᵾ ᵫᶲ

ᶗ┌ ᵸᶪᵲᶇᶆ ᵾᶊ ᵷᶪ ╫ ᶍ ᶆᵡᶪᴳᶉᵩᴲCIN3 ᶊ ᵸᶪ

ᶍ ᶎHPVḁḎᴻḇḁᶊ ᶮᶨᵹ שּ ᶆᵡᶩᴲhrHPV╫ ᶊᵩᵣᶅᶡ

ᶊ ᶱ ᵸᶪᶇᵣᵥᵲᶇᶎ ᵴᶫᶅᵣᶉᵣ ( שּ שּ ֫

2020b; ּש ֫2022) ᵾᶠᴲ#9 ᶊᵩᵣᶅᶡ  (ⱦ

) ᵫ ᵴᶫᵾᴳ ᶆ ᵣᵾCobas4800᷿ḁḎḨᶎ Ḳḁ᷄ ᶇᵴᶫᶪ 14

ᶍHPV-DNA ᶊ ꞌᵸᶪᵫᴲᵲᶫᶎ ᶍ ᵪᶨ ᵴᶫᵾHPV

ᶍᵥᶀ 97.4ðᶱ ᶠᶅᵣᶪ (Onuki et al., 2020)ᴳ ᶊᴲhrHPV ᶍᶞᶱ ᶇᵶᵾ

ḁ᷄Ḳᴻḓḻ᷅ᶆᶎ 2-3%ᶍ ╫ ᵫ ᵷᶪᵲᶇᵫ ᵴᶫᶪᴳ ᶱ ᶇᵶᵾ

ᵪᶨ HPV ᶱ ᶇᵶᵾ ᶗ┌ ᵸᶪᵲᶇᶆᴲᵲᶍᶧᵥᶉ ╫ ᵫ ᵾ

ᶊ ᵷᶪᵫᴲHPV ᶍ ᵫ ᵣᵾᶠᴲ ᶆ ᶫᶏᶧᶩ ᵮᶍ ᶱ

ᵸᶪᵲᶇᵫ ᵴᶫᶪ (Mayrand et al., 2007; Arbyn et al., 2013; Dijkstra et al., 2016; 

Koliopoulos et al., 2017; Magdi et al., 2021)ᴳᶝᵾᴲ ᶇ HPV ᶍ ᵸᶪᵲᶇ

ᶆ ╫ ᶎ ᵸᶪᵫᴲ 1000 ᵡᵾᶩ ᵫ 101 ᶇ ᵶᵮ ᵸᶪᶇנּ

ᵴᶫᶅᵣᶪ ( ᵫᶲ ḃḻḇᴻ֫2020)ᴳ 

 

B-4(5) ᵫᶲ ᶗᶍꞌ  

ᶊᶧᶩ╗ ᶉ ᶆ ᵶᵾ ᶇ ═שּ ᵫ ᵶᵾ

ᶊᵩᵣᶅᴲhrHPV-DNA ᶍ ᶎוֹ ᵣ ᶆ╗ ᵸᶪᵲᶇᵫ ᶨᵪ

ᶇᶉᶂᵾᴳᵶᵪᵶᶉᵫᶨᴲ hrHPV-DNA ᶊᶧᶪ ᵫᶲ ᶱ ᵸᶪᵾ

ᶠᶊᶎ ᵬᵮ 2 ᶃᶍ ᵫᵡᶪᴳ ᶱ ᶇᵶᵾ ᵪᶨ HPV ᶱ ᶇᵶ

ᵾ ᶗᶍ┌ ᶇᴲ═ ᶊᶧᶪ ᵪᶨ ᶊᶧᶪ ᶗ

ᶍ┌ ᶊ ᵥ ᶆᵡᶪᴳ ᶊᵩᵰᶪ ᶍ ᶍ╗ᶃᵫ ᶍ ᶆᵡᶪᴳנּ
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ᶍHPV ᶆᶎ╗ ᶇ ᶱ ᵸᶪᵲᶇᵫᶆᵬᶉᵣᵾᶠᴲ ᶊ

│ ᶱ ᶮᶉᵣHPV ᶊ ᵸᶪ ╗ᵴᶫᵾ ᶷḳ᷉ḲḂḨᶱᴲ

ᶍ ᶊ ᵶᵾ ᶆ ᵸᶪᵲᶇᵫ ᶆᵡᶪᴳᶝᵾᴲHPV ᶎ ᶆ

ᵸᶪᵲᶇᵪᶨᴲ ᶊ ᵸᶪ ᶣ ᶱ ᵯᵾᶠ ᶍᶞᶉᶨᵹ╗ ᶗ

ᶍ ᶡ ᶆᵡᶪ (Griffin-Mathieu et al., 2022)ᴳ ᶊᵩᵰᶪ ᶍᶑᶇᶃᶇ

ᵶᶅᴲ ᶣᵼᶍ ᶍ ᶍḟḵḐ᷈ḳᵫ ᵴᶫᶅᵣᶉᵣᵲᶇᵫ ᵱᶨᶫ

ᶪᴳ ᵫᴲ ᶉ ᶱ ᵣᶉᵣ ᶆ ᵣ╗ ᶱ ᵶᵾᵲᶇᶎ ᶉ

≥ ᵫᵡᶪᶇ ᵧᶨᶫᶪᴳ 

ᶝᵾᴲ ᶎ ᵬ ᶆᵡᶂᵾᵫᴲ ᵫᶲ ᶆ ASC-USᶍ ᶇᶉᶩᴲוֹ

ᶍ ╗ᶍ ᶱ ᵶᵾ ᶍᶞᶱ ᶇᵶᵾᶇᵲᶬᶊ Bias ᵫ ᵷᵾּס

ᵫᵡᶪᴳASC-US ᶱ ᶇᵶᵾᶍᶎᴲHPV ᶍ ᴲᶃᶝᶩᴲ ᴲ

ᵫᶲ ᶇᵶᶅᶍ CINᴲ╗ ᶇᵶᶅᶍ │ ᴲHPV ᴲHPV

ᶍᶉᵣ CINᴲⱴ ᴲ טּ ᶱ ᶞᴲhrHPV ᶍ ᵫ ᵬᶉ

≥ ᶱ ᶃ ᵿᵪᶨᶆᵡᶪᴳ ᶆᶎᴲASC-US ᶊᵩᵰᶪ hrHPV ᶍ ᶎ

30¿50ðᴲᶝᵾ CIN2+ᶍ ᶎ 7-12ðᶇ ᵴᶫᶅᵣᶪ (Ibanez et al., 2012; 

Cheng et al., 2016; Kyrgiou et al., 2017; Fujiwara et al., 2019; Mitamura et al., 2019; Tao 

et al., 2021)ᴳ ᶆᶡ ᵩᶧᶒ ᶇᶡᶊ hrHPV╫ ᶆᵡᶂᵾ

ᵫ 68.9ð (233 /338 )ᴲ ᵫ ᶝᵾᶎ CIN1 ᶆᵡᶂᵾ ᵫ 87.3% (295

/338 )ᶱ ᶠᶅᵣᵾᴳ וֹ ᶊᴲ ᶊ CIN3+ ᶊᵩᵰᶪ ᴲᶃᶝᶩ

ᶇᵶᶅ ᵶᵾ ᶍ ᶊ ᵸᶪ ᶱ ᵸᶪᶊᶎ ᵫ ᵶᶅᵣᵾᶇ

ᵧᶨᶫᶪᴳᵼᶍᵾᶠᴲCIN2Ú ᶱ ᶃ ᶊᵩᵰᶪ hrHPV-DNA ᶱ

ᵬᶊ ᵸᶪ ᶱ 2021 5 ᵪᶨ ᵶᴲ ᶱ ᵶᶅᵣᶪ ᶆᵡᶪ (

020-0501ᵆ HPV ᶱ ᵣᵾ ᵫᶲ ᶍ סּ ᶊ ᵸᶪ ᵇ)ᴳᵲᶍ

ᶆᶎᴲ hrHPV-DNA ᶊ ᶮᶪ ᶍ ᴲᶃᶝᶩ ᶣ ᴲ

ᶊᶃᵣᶅᶍ ᶡ ᵶᶅᵣᶪᴳ 
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2 ֹ ᶊᵩᵰᶪ  

 

1. ᶇᶎ 

ᶎ ᵪᶨ ᵸᶪ ℓ ᶆᵡᶩᴲ

Endometrial cancer (EC) ᶇᶡ ᶏᶫᶪᴳ ᶆᶎᵲᶍ 20 ᶆ ᵫ 3

ᶊ ᵶᴲנּ ᶇᵶᶅᶎ ᶆ⅛ᵥℓשּ ᶍ ᶆ ᶇᶉᶂᶅᵣᶪᵫᴲ

ᶎ ᶆᵡᶪ ( ᵫᶲ ḃḻḇᴻ֫2022)ᴳᵼᶍ ᶊᶎᴲEC ᶍ 3/4 ∙ ᵫ

I ᶝᵾᶎ II ᶆ ᵴᶫᶅᵣᶪᵲᶇᵫ ᵱᶨᶫᶪ ( שּ שּ , 

2022b) ( 12)ᴳECᶎ ᶍ ᶱ ᵸᶪᵲᶇᶆ ᶊ ᵴᶫᶪᵲᶇᵫ

ᵣᵾᶠᴲ נּ ᵫ ᶇᶉᶪᵲᶇᵫᶚᶇᶲᶈᶆᵡᶪᴳ5 ᶎ I ᵫ 95%ᴲ

II ᵫ 90% ᶆᵡᶪᵾᶠ ( שּ שּ , 2022b)ᴲEC ᶇᵶᶅ

ᶉ ᶇ ᵧᶨᶫᶅᵣᶪᴳ 

12ְ ᶍ  

ᶎ 2020 ᶊ ᵴᶫᵾ ᶍ ᶱ ᵸᴳ 

שּ שּ ְ שּ ≠╢ ᶧᶩ ᴳ 

 

2. Type  

EC ᶎᴲ ᵫᶲ ᶊᵩᵰᶪᶽḁḐḵ᷇ḻ∟ ᵫ ᶱᶧᵮ ☿ᵸᶪᵾᶠᴲ

ᵪᶨ 2 ᶃᶍ Type ᶊ ᵰᶨᶫᶅᵬᵾᴳᶽḁḐḵ᷇ḻ∟ ᶍ Type I ᶇ ∟ ᶍ

Type IIᶆᵡᶪ (Bokhman, 1983)ᴳType Iᵫ EC ᶍ 80%ᶱ ᶠᴲ ᶣ ᴲ

ᴲ ᶉᶈᶍḟḵ᷇ḁḉḻᶱ ᶮᶉᵣᶽḁḐḵ᷇ḻ ᶱ
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ᶇᵶᶅᴲ ᶊ ᵸᶪ טּ  ( Grade1/2) ᵫ ᶆᵡᶪᴳ

ᶊᶎ ᶍ ᶣ ᶱ ᵥ ᴴ ᶊᵩ

ᵰᶪ ᶆ ᵴᶫᶪᵲᶇᵫ ᵣᴳType II ᶎᶽḁḐḵ᷇ḻ ∟ ᶊ

ᵶᴲ ᶊ│ ᶍ ᵣ Grade 3ᶣ  ( ♪ ᴲ ᶉᶈ) 

ᵫ ᵣᴳ ᶎ 60 ∙ ᶆᴲ ᵪᶨ ᶱ ᶂᶅᵣᶪᵲᶇᶡ ᵣᵫᴲ

ᵷ ᶆᶡ Type I ᶇ ᵸᶪᶇ ᵫ ᶆᵡᶪᴳ 

 

3. ᷊ḞḇᶹḜḻ᷅ᶍ ᶞ 

ᶉ┼ ᶊ ᶄᵣᵾ The Cancer Genome Atlas (TCGA) ᶍ ᵪᶨᴲוֹ

ECᶍ 4ᶃᶍ ᷊Ḟḇᶹḟᵫ ᵴᶫᵾ(Cancer Genome Atlas Research et al., 2013)ᴳ

polymerase-epsilon gene (POLE, ultramutated) ᴲ microsatellite instability (MSI, 

hypermutated)ᴲcopy-number low (CN low, endometrioid)ᴲcopy-number high (CN high, 

serous-like) ᶆᵡᶩᴲ ᶍ ᶉ ᶊᶧᶨᵹᶊ ᶱ ᵸᶪᵲᶇᵫטּ

ᵴᶫᴲ ᶍᵴᶨᶉᶪ ᶊꞌטּ ᵴᶫᶪᵲᶇᵫ ᵴᶫᶅᵣᶪᴳᵶᵪᵶᶉᵫᶨᴲ

ᵲᶍ TCGA ᶎ ᶍ ᶱ ᵣᵾ ᷇ḖḨ ᶱ ᶟᵾᶠᴲ

ᵼᶍᶝᶝ ꞌ ᵸᶪᵲᶇᶎ ᶆᶎᶉᵣᴳ 

ᵼᵲᶆ ᶗꞌ ᶆᵬᶪ ᶆ ᵶᵾ Proactive Molecular Risk Classifier for 

Endometrial Cancer(ProMisE) ᵫ ᵴᶫᴲ ᶍ᷈ḣᴻḐᶆ ᶱ ᵸᶪᵲᶇטּ

ᵫ ᵴᶫᵾ (Talhouk et al., 2015; Talhouk et al., 2017; Kommoss et al., 2018)ᴳ

ProMisEᶆᶎᴲPOLE exonuclease domain mutation (POLE-EDM) ᶊ ᶂᵾ │

ᶇ MMR ᶇ p53 ᶊ ᵸᶪ IHC ᶊᶧᶩ MMR-DᴲPOLE-EDMᴲp53 wild type (p53 

wt)ᴲp53 abnormal (p53 abn) ᶍ 4 ᶊ ᵸᶪᴳ ᶍ ᶠᶊ MMR-D ᶱ ᵸᶪ

ᶆᶡ TCGA ᶇ│ᶉᶪᴳWHOᶎᴲECᶍ ᶊ ᶍ ᶊᵩᵰᶪ

ᶱ ᶊ ᵶᵾᵫᴲTCGA ᶍ╗ ᶱ IHC ᶆ ᵸᶪᵲᶇᶣ L1 cell-

adhesion molecule (L1CAM) ᶍ Ḧᴻ᷀ᴻᶊᶃᵣᶅᶡ ᵶᶅᵣᶪᴳ (WHO 

Classification of Tumours Editorial Board, 2020)ᴳ ᶍ ᶊᵩᵣᶅ L1CAMᶍ

ᵫ ╣ ᶆᵡᶪᵲᶇᵫ ᵴᶫᶅᵩᶩ (Zeimet et al., 2013; Hua et al., 

2016)ᴲ ᶆשּ ᵶᵾ ECᶍ᷈ḣᴻḐᶊᵩᵣᶅᶡᴲL1CAM ᶊᵩᵣᶅ

╣ ᶆᵡᶪ ᴲ ᴲ ᵫ ᵮᴲ ᶊᵩᵣᶅ

ᶎ L1CAM ᵫ ᵶᵾ ╣ ᶇᶉᶪᵲᶇᶱ ᵶᵾ (Asano et al., 2020)ᴳ 

ᶊᵲᶫᶨᶍ ᷊ḞḇᶹḜḻ᷄ᶱ ᶍᵾᶠ ᵶᵾ ᶣ᷁ᶹḑḱᶹḻ

ᶎ ᵸᶪᵫ (Stelloo et al., 2016; Oaknin et al., 2022)ᴲMMR-Dᶊ ᵸᶪ ♫ḉᶼḋ

᷄ḥᶹḻḐ ᶱ ᵣᶅᴲ ᶆᶎ ᶱ ᵸᶪᵿᵰᶍᶽḛḏḻḁᶊᶎ

ᵶᵣᶇ ᵧᶨᶫᶪᴳᶉᵻᶉᶨᴲᵲᶫᶨᶍ ᷊ḞḇᶹḜḻ᷅ᵫ ᶱ ᵸᶪᵲᶇטּ

ᶎ ᵴᶫᶅᵣᶪᵫᴲ Ḧᴻ᷀ᴻᶇ ᵴᵺᶅᶈᶍ ᵫ ᵶᵾᶍᵪᴲᵡᶪᵣᶎ

ᵶᶉᵪᶂᵾᶍᵪᶱ ᵴᶫᶅᵣᶉᵣᵪᶨᶆᵡᶪᴳᵴᶨᶊᴲᵲᶫᶨᶍ ᶍᶚᶇᶲᶈ

ᶎﬞ ᶆᶍ Ú ᶱ ᶉ ᶇᵶᵾ᷈ḣᴻḐᶆ ᵴᶫᶅ
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ᵬᶅᵩᶩᴲ ᶊ ᵴᶫᶪ Ú טּ ᶇᵣᶂᵾ ᶍ│ᶉ

ᶪ᷈ḣᴻḐᶆᶡ ᶊ ᵫ ᵴᶫᶪᶎטּ ᶆᵡᶪᴳᶡᵶ ᶍ┴ᵣᶊᶧᶂ

ᶅᴲ ᵫ│ᶉᶪ ᷊Ḟḇᶹḟᵫ ᵸᶫᶏᴲᵼᶍ Ḧᴻ᷀ᴻᶊꞌᵷᵾ ᶍ

ᶍטּ ᶊᶉᶪᶇ ᵧᶨᶫᶪᴳ 

 

4. ᶱ ᵸᶪ╣  

ᶍᶧᵥᶉ ᷊ḞḇᶹḜḻ᷅ᶣ Ḧᴻ᷀ᴻᵫ ᵴᶫᶅᵣᶪᵫᴲ ᶍᶇᵲ

ᶬ ᶎᵩᶡᶊ │ ᶇ ᶊᶧᶂᶅ ᵴᶫᶅᵣᶪ ( 10ᴲ

13)ᴳ ᶍ᷁ᶹḑḱᶹḻᶎᴲ ᶊᶧᶩ ᵫּס ᶆᵡᶪ ᶊ ᵶᶅᶎ

נּ ᶱᴲ ᶊ ᵫᶉᵣ ᶆᶡ ᶊᶧᶪ Ḳḁ᷄

ᶆ Ḳḁ᷄∙ ᶍ ᶊᶎ טּ ᶱ ᵶᶅᵣᶪ ( שּ

֫2018)ᴳ╗ ᶆᴲﬞ ᶍ᷁ᶹḑḱᶹḻ ᶆᶎᴲIII/IV ᶱ ᵣᶅᴲ

ᶇᵶᶅᶎ ᵫ ᵴᶫᶅᵣᶪ(National Comprehensive Cancer Network, 

2021; National Cancer Institute, 2022; Oaknin et al., 2022)ᴳ 

 

10ְ  ( שּ ֫2018) 

 

  

I ֹ ᵫ ᶊ ᵸᶪᶡᶍ 

IA ֹ ᵫ 1/2 ᶍᶡᶍ 

IB ֹ ᵫ 1/2∙ ᶍᶡᶍ 

II ֹ ᵫ ᶊ ᵸᶪᵫᴲ ᶱᵲᵧᶅᵣᶉᵣᶡᶍ 

III ֹ ᵫ ᶊ ᵫᶪᵫᴲ ᶱᵲᵧᶅᵣᶉᵣᶡᶍᴲᶝᵾᶎ Ḳḻḙ ᶗᶑ

ᶬᵫᶪᶡᶍ 

IIIA ֹ ᶉᶨᶒᶊ½ᵡᶪᵣᶎ ᶱ ᵸᶡᶍ 

IIIB ֹ ᶉᶨᶒᶊ½ᵡᶪᵣᶎ ᶗ ᵫᶪᶡᶍ 

IIIC ֹ Ḳḻḙ ᶉᶨᶒᶊ½ᵡᶪᵣᶎ Ḳḻḙ ┌ᶍᵡᶪᶡᶍ 

IIIC1 ֹ Ḳḻḙ ┌ ᶍᶡᶍ 

IIIC2 ֹ Ḳḻḙ ᶗᶍ ┌ᶍ ᶊᵪᵪᶮᶨᵹᴲ Ḳḻḙ ┌

ᶍᶡᶍ 

IV ֹ ᵫ ᶱᵲᵧᶅᵣᶪᵪᴲ ᶨᵪᶊ ᶉᶨᶒᶊ½ᵡᶪᵣᶎ ᶱ ᵸ

ᶡᶍᴲᶉᶨᶒᶊ½ᵡᶪᵣᶎꜛ ┌ᶍᵡᶪᶡᶍ 

IVA ֹ ᶉᶨᶒᶊ½ᵡᶪᵣᶎ ᶍᵡᶪᶡᶍ 

IVB ֹ ᶉᶨᶒᶊ½ᵡᶪᵣᶎ Ḳḻḙ ┌ᶱ ᶟꜛ ┌ᶍᵡᶪᶡᶍ 
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13ְ Ḳḁ᷄  

ᵫᶲ ᷁ᶹḑḱᶹḻ 2018  ( שּ ֫2018)ᶧᶩ ᴳ 

 

ᶊᵩᵰᶪḲḻḙ ᶍ ᶇ ∫ᶊᶃᵣᶅᶡ ᶍᵡᶪᶇᵲᶬᶆ

ᵡᶪᴳḲḻḙ ᶊᶧᶂᶅ ᶉ ᶱ ᵸᶪᶇᵣᵥ ≥ ᶊᶃᵣ

ᶅᶎ᷈ḻḃḻ᷊ḁᵫ ᶨᶫᶅᵣᶪᴳ ᵫ IA ᶆᵡᶂᶅᶡᴲ Ḳḻḙ

┌ᵫ Grade3 ᶍ 5-9%ᴲ ᶍ 20-60%ᶊ ᶠᶨᶫᶪ(National Cancer 

Institute, 2022) ᵲᶇᵪᶨᴲᵲᶍᶧᵥᶉ ᶍ ᶱ ᶊ ᵸᶪᵲᶇᶎ

ᶱ ᵸᶪ ᶆᶡ ᶆᵡᶪᴳᵴᶨᶊᴲ ╓ᶊּנᵧᶅ Ḳḻḙ

ᶡ Ḳḻḙ ᶆᵡᶪᵾᶠᴲḲḻḙ ┌ᶍּס ᵫᵡᶪ ∙ ᶝᶫᶪ

ᶆᶎ ∫ᶱ ᶍ ᵴᶝᶆ ᵸᶪᵲᶇᶡ ᵴᶫᶪᶘᵬᶆᵡᶪᴳᵶᵪᵶᶉ

ᵫᶨᴲᵲᶫᶨḲḻḙ ᶍ ≥ ᶊᶃᵣᶅᶎ᷈ḻḃḻ᷊ḁᶍ ᶨᶫᶪ ᵴᶫ

ᵾᶽḛḏḻḁᵫᶉᵣᴳ ≥ ᶊᶃᵣᶅᶍ ᶉ ᶎ ᵸᶪ (Chan et al., 

2006; Todo et al., 2010; Seagle et al., 2017) ᵫᴲᵣᵹᶫᶡ ᶆᵡᶩᴲ ᶍ

ᶣ ᶊᶃᵣᶅᶍ ᶉ ᶣ ᶎטּ╗ ᶆᵡᶩᴲ ḁ᷈ᶷḦḋḉ

ḻ᷅ ᶍ ᶱ ᵣᶅᶡ ᶆᵬᶉᵣḘᶹᶷḁᵫ ᵸᶪᴳᵼᶍᵾᶠᴲ Ḳḻ

ḙ ᶱּנᵧᶪᵲᶇᶍ ≥ ᶊᶃᵣᶅ ᵸᶪ ᵬ ᶱᴲ ᵫשּ

ᶇᶉᶂᶅ ᵶᶅᵣᶪ ᶆᵡᶪ (Watari et al., 2017)ᴳ╗ ᴲﬞ ᶆᶎ

ᴲḵḤḋḐ ⱱ ᶍ ᶡ ᶊᴲḲḻḙ ᶆᶎᶉᵮḃḻḉḕḳḲḻ

ḙ ḦḋḜḻ᷅ᴴ ᶊᶧᶩḲḻḙ ┌ᶍ ᶱ ᵸᶪᵲᶇᵫ ᶇᶉᶩᶃᶃᵡ

ᶪ (National Comprehensive Cancer Network, 2021; National Cancer Institute, 2022; 

Oaknin et al., 2022)ᴳḲḻḙ ┌ᶍḲḁ᷄ᶇᵶᶅ 14 ᶍᶧᵥᶉ╣ ᵫ ᵴᶫᶅᵣ

ᶪᵫᴲ ᵮᶎ Ḳḁ᷄ ᶇ ᵶᶅᵩᶩᴲ ᶊ ᵴᶫᶪ╣ ᶡ ᵣᴳᵼᶍ

ᵾᶠᴲ ᶆᶎשּ ᶱ ᵸᶪᵾᶠᶍ ᶇᵶᶅ ḁ᷈ᶷḲḻ᷿᷅ḁḎḨᴲLNM 

score ᶱ ᵣᶅᵣᶪ (Todo et al., 2003)ᴳ ᶊ IA ᶇ ᵴᶫᵾ ᶊ ᵶᶅᶡᴲ

MRI ᶆᶍ volumeᴲ CA125 ᴲ ᶆᶍ / │ ᶊ

ᶧᶩ 0-3 ᶆ ᵶᴲ1לּ ∙ = Ḳḁ᷄∙ ᶍ ᶊ ᵶᶅ Ú Ḳḻḙ

ᶱ ∏ᵶᶅᵣᶪᴳᶝᵾᴲ ᶇᵶᶅᶎᴲ Ḳḁ᷄ ᶆᶍ ᴴ Ḳḁ

᷄ ᶊ ᵶᶅ טּ ᶱ ᶂᶅᵣᶪᴳ 
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14ְ ᴴḲḻḙ ┌Ḳḁ᷄ 

ᶇḲḻḙ ┌ᶍḲḁ᷄ᶎ ᶊᶎ│ᶉᶪᵫ ᵮᶎ ᵶᶅᵣᶪᴳ ᵫ

ᶲ ᷁ᶹḑḱᶹḻ 2018  ( שּ ֫2018) ᶊᵩᵣᶅᶡᴲ

Ḳḁ᷄ᶊᶧᶂᶅḲḻḙ ᶍ ᶱ ᵸᶪᶧᵥᶊ ᵴᶫᶅᵣᶪᴳMRI, magnetic 

resonance imaging. 

 

5. ᴴ ᶊ ᵸᶪּט  

EC ᶍ ᵮᵫ ᶊ ᴲ ᵴᶫ ᶆᵡᶪᵾᶠᴲ ᶊ ᴴ ᶊ

ᵸᶪ ᶍ ᵫ ᶫᶅᵣᵾᴳ ᶍ 2018 ᷁ᶹḑḱᶹḻᶊᶧᶫᶏᴲ

ᶱ ᵸᶪ ᶊᵩᵰᶪ טּ ᶍ ḴḀḩḻᶎ AP  (ᶷḑḲᶷḦᶹ

᷿ḻ+᷿ḁḟḱḉḻ) ᶇᵴᶫᶅᵣᶪ ( שּ ֫2018) ᵫᴲᵲᶫᶎ 2004

ᶊ ᵴᶫᵾ III  (Thigpen et al., 2004) ᶍ ᶊוֹ ᶄᵣᶅᵣᶪᴳAP ᶇ

ᵶᵾ ᶎ ᵣᵫᴲTC  (ḙ᷄Ḳḇ᷂ḃḳ+᷀ḳḤḟḱḉḻ) ᶡᶞᶉᵶ

ḴḀḩḻᶇᵶᶅ ᵮ ᵣᶨᶫᶅᵣᶪᴳ ᶊᵩᵣᶅᶡ AP ᴲTC ᴲᵡᶪᵣ

ᶎᵲᶫᶨᶍ ᶍ ᶊ ᶉ ᵫ ᵶᶉᵣ ᶆᵡᶂᵾᴳ2015 ᶊ

KEYNOTE-158 ᶍ ᵫוֹ ᵴᶫᵾ (Le et al., 2015) ᵲᶇᶱ ᶊᴲ2020 12

ᶊ ᶆᶡ Microsatellite Instability(MSI)ḁḎᴻḇḁᶊꞌᵷᵾ יִ ᶉḢḨḞ

ḵḲḂḦḞᶍ ꞌᵫ ᵴᶫᵾᴳḢḨḞḵḲḂḦḞᶍ ꞌᶇᶉᶪ MSI-High/mismatch 

repair deficiency (dMMR) ᶍ ᶎᴲ╗ ᶉ ᶆᶎ 2-3%ᶇ ᵴᶫᶅᵣᶪᵫᴲ

EC ᶊᵩᵣᶅᶎ 17-33%ᶇᵴᶫᶅᵩᶩ (Dudley et al., 2016; Le et al., 2017; Yan et 

al., 2018)ᴲ ᶊᶎ᷈ḻḙḓᶿḻ ᶆᵡᶪMSI ᶱ ∏ᵸᶘᵬᶇ ᵧᶪᴳ2021

12 ᶊᶎ KEYNOTE-775 ᶍ ᶱ(Makker et al., 2022)וֹ ᶊ LP  (Ḣḻ

ḞḵḲḂḦḞÚḴḻḘḉḓḞ) ᶍ ꞌᵫ ᵴᶫᵾᴳᵲᶍ ᶎᴲḟḱḉḒ
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ḴḀḩḻᶊᶧᶪ ᶍᵡᶪ EC ᶱ ᶇᵶᶅᴲ ᶍ טּ ᶇ LP

ᶱ ᵶᵾᶡᶍᶆᵡᶩᴲMismatch repair proficient (pMMR) ᶊᵩᵣᶅᶡ Overall 

survival (OS) ᶍⱫ  ( ꞉ 17.4 vs. 12.0Ḿ ; HR=0.68, p=0.0001) ᵫ ᵴᶫᵾᴳ

ᶍ ᶊᵩᵣᶅ ᶊ OS ᶍⱫ ᵫ ᶠᶨᶫᵾ ᶎᶉ

ᵮᴲ ᶉ ᶇᵶᶅ ᵴᶫᶅᵣᶪᴳᵶᵪᵶᶉᵫᶨᴲ∟ ᶇᵶᶅ ᶊᵩ

ᵣᶅ cure ᶱ ᶇᵸᶪᵲᶇᶎ ᵶᵣᴳᵼᶍᵾᶠᴲ ᶊ ᶍ ᴴ

ᶱ ᵸᶪ᷄Ḳḓ᷀ḳᴴḘᶹᶿḦᴻ᷀ᴻᶱ ᵶᴲᶧᶩ intensity ᶍ ᵣ ᶱ ᵸ

ᶪ ᶱ ᵸᶪᵲᶇᵫ ᶆᵡᶪᶇ ᵧᶨᶫᶪᴳ 

 

6. ᶍ  

ᵩᶧᶒ Ḳḻḙ ᶱ ᶟ ᶊᶧᶩ ᶱ ᵶᴲ

ᴴ Ḳḁ᷄ ᶊ ᵶᶅ טּ ᶱ ᶂᵾ EC ᶊᵩᵣᶅᶡᴲ

ProMisE ᵫ ᶱ ᶆᵬᶪᵪᶱטּ ᵸᶪᵲᶇᶱ ᶇᵶᵾᴳᶝᵾᴲ ᶍ

ᶣ L1CAMᶊ ᵸᶪ IHCᶡ ᶞ ᶮᵺᵾ ᵶᵣ ᶱ ᴲ ᵶ

ᵾᴳ 

 

 

1.  

2003 ᵪᶨ 2015 ᶝᶆᶊ ᶆשּ ᵶᵾ EC 385 ᶍᵥᶀᴲ Ú

Ḳḻḙ ᶱ ᶟ נּ ᶊᶧᶩ ᶱ ᵶᵾ 209 ᶱ ᶇᵶᵾᴳ

ᶊᶧᶩ IB ∙ ᶍ ᶊᴲᶝᵾᶎ IA ᶇ ᵶᵾ ᶊᶃᵣᶅᶎ LNM 

score >1 ᶍ ᶊ Ú Ú Ḳḻḙ ᶊ

Ḳḻḙ ᶱּנᵧᶪᵲᶇᶱ ∏ᵶᵾᴳ ᶊᴲ IHC ᶱ Tissue microarray 

(TMA) ᶊᶅ ᵶᵾᵾᶠᴲ ᶍFFPE ᶊ ᶉ ᶍ ᵫ ᶝᶫᶅᵣ

ᶉᵪᶂᵾ ᶇᴲ ᵫ ᶊ ᵶᶅᵣᶉᵣᶇ ᵧᶨᶫᶪ ᵫ 36 Ḿ

ᶍ ᶱ ᵣᵾ 184 ᶊᶃᵣᶅ ᵶᵾ ( 15)ᴳ 
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15ְ ḏ᷾ᶹḻ 

ᶊ 184 ᶊ ᵶᶅ POLE ᶍḣḋḐḁḥḋḐ │ ᶇ ♫ טּ ᶱ

ᶂ ᵾ ᴳ FFPE, formalin-fixed, paraffin-embedded; L1CAM, L1 cell-adhesion 

molecularMLH1, mutL homolog 1; MMR, mismatch repair; MSH2, mutS homolog 2; 

MSH6, mutS homolog 6; PMS2, PMS1 homolog 2; POLE, polymerase-epsilon; TMA, 

tissue microarray. 

 

2. LNM score 

ᶍ MRI ᶆ ᵫ ᶮᶫᶪ  (Junctional zone ᶍ ᶉᶈ) ᵫ ᶠ

ᶨᶫᶪᵫᴲ ᶍ ᵴᵫ 1/2 ᶍ ᶊᶎ LNM score ᶱ ᵣᶅ Ḳḻ

ḙ ᶍ ᶱ ᵶᵾᴳ ᶎᴲendo G1/2 ∙ ᶍ ᶊ 1 ᶇᵶᵾᴳ

CA125 ᶎ ᶍ ᶱ ᵣᴲ ᶆᵼᶫᵽᶫ 70 IU/mlᴲ28 IU/mlᶱ᷀ḋ

Ḑᶿḝ ᶇᵶᶅ 1 ᶇᵶᵾᴳ volume ᶎᴲ MRI ᶊᵩᵰᶪ ᶆᶍ

ᵸᶪ x █ ᴲ ᶊᵩᵰᶪ ᶍ ᶇᵶᴲ36 cm3∙ ᶆ

1 ᶇᵶᵾ ( 16)ᴳ 
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16ְ MRIᶊᵩᵰᶪ ᶍ ᶇ ᶍ  

T2 ᶍ ᶊᵩᵰᶪ ᶱ ᵸᶪ ( ╠)ᴳJunctional zone ᶍ

ᶎ ᶱ ᵸᶪ ᶆᵡᶪ ( )ᴳ 

 

3. ᶇ Ḳḁ᷄  

ᶊ ᵶᶅᴲ ᶱ ᶊᵩᵰᶪ ᶍ ᶊᶧᶩ the 

2008 International Federation of Gynecologists and Obstetricians staging system 

(Pecorelli et al., 2009) ᶊ ᶂᶅ ) ᵶᵾלּ 10)ᴳᶝᵾᴲ Ḳḁ᷄ ᶎ ᵫ

ᶲ ᷁ᶹḑḱᶹḻ 2018 ᶱ ᵣᶅ ) ᵶᵾלּ 13)ᴳ טּ ᶍ

ᶊᶃᵣᶅᶎᴲ endometrioid carcinoma, Grade1-2 (endo G1/2) ᵪᶃ

lymphovascular space invasion (LVSI)ᶱ ᶠᶉᵣ ᶊ ᵶᴲ Ḳḁ᷄ ᶆ ᴴ

Ḳḁ᷄ᶍ ᶊ AP  (Adriamycin 60mg/m2 + Cisplatin 50mg/m2) ᶝᵾᶎ TC

 (Paclitaxel 175mg/m2 + Carboplatin AUC=5)ᶱ ᶂᵾᴳ 

 

4. POLE-EDM 

POLE ᶊᶃᵣᶅᶎ exon 9ᴲ13ᴲ14 ᶍḣḋḐḁḥḋḐ (Tate et al., 2019) ᶊᶃᵣᶅ

Sanger ᶊᶧᶪ │ ᶱ ᶂᵾ ( 17A, B)ᴳ 
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17Aְ POLE┼ ᶍ Pathogenic mutationsᶍ  

COSMICḏᴻḇḡᴻḁᶊ ᵴᶫᶅᵣᶪ POLE┼ ᶍ Pathogenic mutationsᶍḣ

ḋḐḁḥḋḐ (Tate et al., 2019). 

 

17Bְ 14ᶍ  ( ) ᶱ  

 

ᶍ FFPEḞḵḋ᷄ᵪᶨ 10 mmḁḱᶹḁᶱ ᵶᴲ ᶱḐḲ

ḧḻ᷅ᴲQIAamp DNA FFPE Tissue Kit (Qiagen, Hilden, Germany) ᶱ ᵣᶅ ᶱ

ᵶᴲGoTaq Colorless Master Mix (Promega, Madison, WI, USA) ᶱ ᵣᶅ ᵶᵾᴳ

11 ᶍ primer ᶱ ᵣᶅᴲ 12 ᶍ ᶆ PCR ᶊᶧᶂᶅ ᵶᵾ ᴲApplied 

Biosystems 3130xl Genetic Analyzer (Thermo Fisher Scientific, Waltham, MA, USA) ᶱ

ᵶᶅ ᵶᵾ ᴳ  (H.Y. ᶇ Y.H.) ᶍ ᵫ Chromas Version 2.6.6 

(Technelysium Pty Ltd, Queensland, Australia) ᶱ ᵣᶅ ᵶᴲלּ │ᵫ ᶮᶫᵾᶡᶍ

ᶊᶃᵣᶅᶎ reverse primerᶊᶧᶪ PCR ᶱ ᵣ ᵶᶅלּ ᵶᵾ ( 18)ᴳ 
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11ְ POLE-EDMᶍ ᶆ ᵶᵾ primer 

Forword primerᶱ ᵣᶅ │ᵫ ᶮᶫᵾᶡᶍᶊᶃᵣᶅ reverse primerᶊᶧᶪ ᶱ

ᶂᵾᴳ 

 

12ְ PCR ᶍ  

דּ    
1. Denaturation 2 min 95 °C 
2. Denaturation cycle 30 sec 95 °C 
3. Annealing cycle 30 sec 55 °C 
4. Extension cycle 30 sec 72 °C 
5. 2-4ᶱ ᶩ ᵸ 40   
6. Final extension 5 min 72 °C 
7.  - 4 °C 

PCR, polymerase chain reaction. 

 

18ְ POLE-EDMᶍ╗  

ᶨᶫᵾ ᶱוֹ Chromas (Technelysium Pty Ltd.) ᶱ ᵣᶅ ᵶᵾᴳForword primerלּ

ᶊᶧᶪ ᶆ │ᵫ ᶮᶫᵾ ᶎᴲreverse primer ᶊᶧᶪ ᶆ │ᶱ ᵶᵾ 

( ╠)ᴳ 

  

Exon Forword (5’ to 3’) Reverse (3’ to 5’) 

9 TGTTCAGGGAGGCCTAAT GGGTGACAATCATAAACAA 

13 TTGCATCTGTCTGTGTGG TGCATTCGGTGTAGGGC 

14 TCTGTGCTTCACACTTGA ACTTACCTCCACCTACAG 
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5. FFPE-TMAᶱ ᵣᵾ IHC 

L1CAMᴲMMR  (MLH1, mutL homolog 1; MSH2, mutS homolog 2; MSH6, 

mutS homolog 6; PMS2, PMS1 homolog 2)ᴲp53ᶊ ᵸᶪ IHCᶎ FFPE-TMAᶱ ᵣ

ᶅ ᴲ ᵶᵾᴳלּ ᶍ Hematoxylin and eosin (HE) ḁḱᶹḑᶊᶅ ᵶ

ᵾ 2 ᷀ ᶇᴲ 1 ᷀  ( ᶉ ᶆᶎ ᵶᵾ) ᶱᴲ

Ḧᶹ᷄ḵᶷḴᶹḬᴻ (JF-4; Sakura Finetek Japan, Tokyo, Japan) ᶱ ᵣᶅ 1.5 

mm ᶆ ᵬ ᵶᴲ8 x12 ᶍ ᶆḙḱḝᶸḻḞḵḋ᷄ᶊ ᴲFFPE-TMA Ḟ

ḵḋ᷄ᶱ ᵶᵾᴳᵼᵲᵪᶨ 4 mm ḁḱᶹḑᶱ ᵶᶅᵣᵬᴲᵼᶫᵽᶫᶍ IHC ᶱ ᵶ

ᵾ ( 19)ᴳ 

19ְ FFPE-TMAḁḱᶹḑᶍ╗ᶃ 

1 ᵪᶨ ᶱ 2᷀ ᴲּס ᶆᵡᶫᶏ ᶱ 1᷀ ᵬ ᵶᶅTMA

ᶱ ᵶᵾᴳFFPE, formalin-fixed, paraffin-embedded; TMA, tissue microarray. 

 

L1CAMᶊᶃᵣᶅᶎ  (Asano et al., 2020) ᶊᵩᵣᶅ ᵶᵾᶡᶍᶱ ᵶ

ᵾᴳᵸᶉᶮᶀᴲ ḁḱᶹḑᶱ᷂᷿Ḵḻᶊᶅ ḙḱḝᶸḻ ᵶᶅ ᶽḇḖᴻḳ

ᶱ ᶂᵾ ᴲhigh-pH antigen retrieval buffer (BenchMark ULTRA; Roche, Basel, 

Switzerland) ᶱ ᵣᶅ ᶱטּ ᵣᴲ3%H2O2ᶆ 36ë/4 ᴲ1 ᶇ

ᵶᶅ L1CAM  (clone 14.10, BioLegend, CA, US) ᶱּנᵧᴲ horseradish 

peroxidase (HRP) ḥḲḦᴻ (Ventana ultraView DAB Universal Kit; Roche) ᶆ

ᵶᵾᴳᵼᶫᶱ Hematoxylinᶆ ᵶᵾᶡᶍᶱᴲH-scoreᶱ ᵣᶅ ᵶᵾᴳלּ

ᶍ ᶱ 0-3+ᶍ 4 ᶆ ᵶᴲᵼᶫᵽᶫᶍלּ ᶇᶍ ᶊᶅ

ᵶᴲ 2ᶃᶍ ᶱᶇᶂᶅᵼᶍ ᶍ H-scoreᶇᵶᵾ ( 20)ᴳ ᶊ ᵸᶪ

ᴲ │ ᵪᶨ 35∙ ᶱ  (L1CAM+) ᶇᵶᵾ (Asano et al., 2020)ᴳ 
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20ְ L1CAMᶍ  

ᵼᶫᵽᶫᶍ ᶆ L1CAM ᶍ ᶱ ᵪᶨ 0ᴲ1+ᴲ2+ᴲ3+ᶇᵶᴲᵼᶫᵽᶫᶊ

0ᴲ1ᴲ2ᴲ3ᶱ ᵷᵾ ᶍ ᶱ ᵶ H-score ᶇᵶᵾᴳScale bar : 50ɛmᴳ  

L1CAM, L1 cell-adhesion molecular. 

 

MMR  (MLH1, MSH2, MSH6, PMS2) ᶇ p53ᶍ IHCᶊᶃᵣᶅᶎᴲᵼᶫᵽᶫ 1

ᶱ MLH1 (ES05, Dako, Glostrup, Denmark)ᴲ MSH2 (FE11, Dako)ᴲ

MSH6 (EP49, Dako)ᴲ PMS2 (EP51, Dako)ᴲ p53 (clones DO-7, 

Dako) ᶱ ᵣᶅ ᵣᴲDako Envision FLEX systemᶆ ᵶᶅ ᵶᵾᴳMMRלּ

ᶎᵣᵹᶫᵪ╗ᶃᶆᶡ ᵫ ᵶᶅᵣᵾ ᶊ MMR-D ᶇ ᵶᵾ ( 21)ᴳp53 ᶊ

ᶃᵣᶅᶎ 2+ ( ᶍ 50ð∙ ᵫ ᵴᶫᶪ) ᶇ 0 (null, ᵫ ᵮ ᵴ

ᶫᶉᵣ) ᶍ ḙḇᴻḻᶱ p53 abn ᶇ ᵶᵾᴳ ᶱ ᶍ᷈ḻḐḵᴻḳᶇ

ᵶᵾ ( 22)ᴳ 

 

21ְ MMR-Dᶍ╗  

MMR  (MLH1ᴲMSH2ᴲMSH6ᴲPMS2) ᶍᵣᵹᶫᵪᶍ ᵫ ᵶᶅᵣᵾ

ᶊMMR-Dᶇᵶᵾᴳ ∙ ᶊ ᵴᶫᶅᵣᶪ ᵫ ᶠᶨᶫᶪᵲᶇᶱ ᶍ

᷈ḻḐḵᴻḳᶇᵶᵾᴳScale bar : 100 ɛmᴳMLH1, mutL homolog 1; MMR, mismatch 

repair, MSH2, mutS homolog 2; MSH6, mutS homolog 6; PMS2, PMS1 homolog 2. 
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22ְ p53 abnᶍ  

p53 abn ᶎ ᶍ 50%∙ ᵫ ᵴᶫᶪ ( ֹ2+)ᴲᶝᵾᶎ ᵮ ᵴᶫᶉᵣ 

(█ֹ0) ᶡᶍᶇᵶᵾᴳ ∙ ᶊ ᵴᶫᶅᵣᶪ ᵫ ᶠᶨᶫᶪᵲᶇᶱ

ᶍ᷈ḻḐḵᴻḳᶇᵶᵾᴳScale bar : 100 ɛmᴳ 

 

ᵲᶫᶨ ᶅᶍ IHC ᶎ ═שּ 1  (L1CAM ᶱ H.A.ᴲ ᶱ H.Y.) ᵫ ᵶᵾלּ ᴲ

═ 1  (K.C.H.) ᵫᵼᶍ ᶱ ᶂᵾᴳ ᶍ ᶆ ᶆᵬᶉᵪᶂᵾלּ

ᶡᶍᶎ unclassifiable ᶇᵶᵾᴳ 

 

6. ProMisE 

ProMisEᶆᶎᴲMMR ᶇ p53ᶊ ᵸᶪ IHCᶇᴲPOLEḣḋḐḁḥḋḐ ᶍ וֹ

ᶊᶧᶩMMR-DᴲPOLE-EDMᴲp53 wtᴲp53 abnᶊ ᵸᶪᴳᵼᶫᵽᶫᶍ לּ ᶆ

ᶆᵡᶂᵾᶡᶍᶎ unclassifiableᶊ ᵴᶫᶪ (Talhouk et al., 2015)ᴳ 

 

7.  

ᶎ 2021 10 ᶝᶆᶇᵶᵾᴳ ℓ Progression-free survival 

(PFS) ᶇ │ Disease-specific survival (DSS) ᶎᴲᵼᶫᵽᶫ

ᵪᶨ EC ᶍ ᴲᶝᵾᶎ EC ᶊᶧᶪ (death of disease, DOD) ᶝᶆᶍ ᶇᵶᶅ

ᵶᵾᴳ ᶎ Kaplan-Meier ᶱ ᵣᶅ ᵶᵾᴳ ᶊᶎ Kruskal–Wallis 

rank ᶱᴲ᷀Ḏ᷉Ḳ ᶊᶎ Fisherᶍ ᶱ ᵣᵾᴳ ᶊᵩᵣᶅᴲ

3 ∙ ᶱ ᶇᵶᵾ log rank ᶆᶎ Bonferroni ᶱ ᵣᴲCox ᶆᶎ

Firth ᶱ ᵣᶅ ᵶᵾᴳᵲᶫᶨᶍ ᶊᶎ R version 4.1.0 software (R Core Team, 

Vienna, Austria) ᶍ coxphfᴲsurviplotᴲsurvivalᴲsurvminerᶱ ᵣᴲp <0.05ᶱ ≥ᶇᵶ

ᵾᴳ 
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8.  

ᶎᵆḠḳ᷿ḻ᷂  (2013 10 )ᵇ ᶒᵆ ᶱ ᶇᵸᶪ═

ᶊ ᵸᶪ ᵇ ( 26 שּ ᴴ 3 ) ᶱ ᵶᶅ

ᵴᶫᵾᴳᶝᵾᴲ ╪ ≠╢ ᶊᶅ 2018 1 17 ᶊ

 ( 017-0269) ᵴᶫ ᵶᵾᴳ ᶆᶎᴲ ╪ ᶆשּ ᵴᶫᴲ

ᶊ ᵶᶅ ᶉ ᶱ ᵺᵹᴲ ᶍ═ ᶍᵾᶠᶇᵣᵥ

ᶆ ᶊᶧᶩ ≥ ( ≥) ᶱ ᶅ ᵶᵾ ᶱ ᵣᵾᴳ ᶗᶍ ᶊנּ

ᵶᶅ ᶠᶅ ᶆᶍ ≥ᶱ ᵾᵫᴲ ᶉᶹḻḝᶾᴻḨḑᴴ᷈ḻḃḻḐᶱ ᵧᶪᵲᶇ

ᵫ ᶆᵡᶪ ᶡ ᶝᶫᵾᵾᶠᴲ ᶍ ᶱ ᶟ ᶍ ᶊᶃᵣᶅᶍ ᶱ

╪ḣᴻḨḢᴻḀᶊ ᵸᶪᵲᶇᶆ ᶎ  (

ᶍ≥ ᶒ ♬ᶱ ᶆᵬᶪᶇ ᵧᶨᶫᶪ ) ᶊ ᶱᵸᶪ ᶱ ᵧᵾᴳ 

 

 וֹ

1. Ḧᴻ᷀ᴻᵳᶇᶍ ᶍ  

ᵶᵾ 184 ᶊᵩᵰᶪ ᶎ ꞉ 102.5 Ḿ  ( ∫ 2-214 Ḿ )ᴲ ᶎ

꞉ 58  ( ∫ 14-78 ) ᶆᵡᶂᵾᴳ Ḧᴻ᷀ᴻᵳᶇᶍ ᶱ 13 ᶊ

ᵸᴳ32 ᶊ Ḧᴻ᷀ᴻᶍ ᵫ ᶠᶨᶫᵾ ( 23)ᴳ 

 

23ְ Ḧᴻ᷀ᴻᶍ  

ᵼᶫᵽᶫᶍ ᵫ ᵸᶪ ᶱ ᵸᴳ 

L1CAM+, high expression of L1CAM; MMR-D, MMR deficiency; p53 abn, abnormal 

expression of p53; POLE-EDM, POLE exonuclease domain mutation. 
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13ְ Ḧᴻ᷀ᴻᵳᶇᶍ  

 
 

ֹ184  

POLE-EDM 

ֹ19  

MMR-D 

ֹ58  

p53 abn 

ֹ20  

L1CAM+ 

ֹ55  

No markers 

ֹ66  

 ( ) 102.5 (2-214) 147 (44-209) 
103.5 (16-

214) 
93 (5-198) 93 (5-211) 112 (2-202) 

 ( ) 58 (14-78) 57 (34-68) 58 (24-73) 61.5 (21-42) 63 (34-76) 57 (14-78) 

Stage (FIGO 2008) 

I 99 (53.8%) 14 (73.3%) 32 (55.2%) 12 (60%) 33 (60%) 34 (51.5%) 

II 23 (12.5%) 1 (5.2%) 8 (13.8%) 2 (10%) 6 (10.9%) 8 (12.1%) 

III 51 (27.7%) 4 (21.1%) 15 (25.9%) 3 (15%) 15 (27.3%) 19 (28.8%) 

IV 11 (6.0%) 0 (0%) 3 (5.2%) 3 (15%) 1 (1.8%) 5 (7.5%) 

       

G1/2 123 (66.8%) 11 (57.9%) 40 (69.0%) 8 (40%) 23 (41.8%) 55 (83.3%) 

G3 26 (14.1%) 6 (31.6%) 11 (19.0%) 3 (15%) 11 (20%) 4 (6.1%) 

♪  9 (4.9%) 0 (0%) 1 (1.7%) 5 (25%) 7 (12.7%) 0 (0%) 

 8 (4.3%) 0 (0%) 1 (1.7%) 1 (5%) 5 (9.1%) 3 (4.5%) 

 15 (8.2%) 1 (5.3%) 3 (5.2%) 2 (10%) 7 (12.7%) 4 (6.1%) 

ᵼᶍ  3 (1.6%) 1 (5.3%) 2 (3.4%) 1 (5%) 2 (3.6%) 0 (0%) 

Ḳḁ᷄  

Ḳḁ᷄ 41 (22.3%) 6 (31.6%) 11 (19.0%) 2 (10%) 9 (16.4%) 20 (30.3%) 

Ḳḁ᷄ 41 (22.3%) 5 (26.3%) 16 (27.6%) 5 (25%) 13 (23.6%) 12 (18.2%) 

Ḳḁ᷄ 102 (55.4%) 8 (42.1%) 31 (53.4%) 13 (65%) 33 (60%) 34 (51.5%) 

5 DSS  90.1%      
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  100% 91.3% 79.7% 81.1% 95.5% 

╫   vs. 90% vs. 91.3% vs. 91.3% vs. 93.7% vs. 87.1% 

10 DSS  85.3      

  100% 89.3% 73.0% 68.7% 93.8% 

╫   vs. 84.2% vs. 83.8% vs. 86.6% vs. 92.0% vs. 80.6% 

p  - 0.08 0.5 0.08 <0.001 0.03 

ḏᴻḇᶎ ꞉  ( ∫) ᶝᵾᶎ  (ð) ᶆ ᵶᵾᴳp ᶎ DSS ᶊ ᵶᶅ log-rank ᶱ ᵣ ᵶᵾᴳDSS, 

disease-specific survival; FIGO, Federation of Gynecologists and Obstetricians; L1CAM+, high expression of L1CAM; 

MMR-D, MMR deficiency; p53 abn, abnormal expression of p53; POLE-EDM, POLE endonuclease domain mutation.
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POLE ┼ ᶍḣḋḐḁḥḋḐ │ ᶊᶧᶩᴲ22 ᶊᵩᵣᶅ 23 ᶍ │ᵫ

ᵴᶫᴲpathogenicᶆᵡᶂᵾ 19 ᶱ POLE-EDMᶇᵶᵾ ( 14)ᴳPOLE-EDMᶍ 40ð

∙ ᵫ endo G1/2 ∙ ᶍ │ ᶉ ᶆᵡᶩᴲ2/3 ∙  (68.4%) ᵫ Ḳḁ᷄

ᶆ Ḳḁ᷄∙ ᶇ ᵴᶫᵾ ᶆᵡᶂᵾᴳ 

 

14ְ ᶆ ᵴᶫᵾ POLEᶍ pathogenic mutations 

ꜞ   

Exon 9  
c857C>G 6 
c859G>A 1 
c865G>A 1 

Exon 13  
c1231G>T 4 
c1231G>C 3 
c1231G>A 1 

Exon 14  
c1366G>C 1 
c1370C>T 1 
c1376C>T 1 

 

MMR-D ᶇᵶᵾ ᶎ 58  (31.5%) ᶆᴲ ᶍḙḇᴻḻᶱ 15 ᶊ ᵸᴳ

MMR-D ᶍ 69ðᵫ endo G1/2 ᶆᵡᶩᴲ81%ᵫ Ḳḁ᷄ ᶍ Ḳḁ᷄∙ ᶆ

ᵡᶂᵾᴳ 

 

15ְ MMR ᶍ ḙḇᴻḻ 

MLH1 PMS2 MSH2 MSH6  

  + + 36 

 NA + + 3 

NA  + + 3 

+ +   6 

+ +  NA 1 

+ NA  + 1 

+ + +  7 

NA + +  1 

MLH1, mutL homolog 1; MMR, mismatch repair; MSH2, mutS homolog 2; MSH6, mutS 

homolog 6; NA, not available for poor staining quality; PMS2, PMS1 homolog 2. 

 

p53 abn ᶇᵶᵾ ᶎ 20  (10.9%) ᶆᴲ18 ᵫ 2+ḙḇᴻḻᶆᴲ2 ᵫ 0 (null)ḙ
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ḇᴻḻᶆᵡᶂᵾᴳp53 abn ᶍ 15%ᵫ Stage IVᶆᵡᶩᴲ ᵫ ♪ ᶆᵡᶂᵾ

ᶡᶍᶎ 25%ᴲ90%ᵫ ᴴ Ḳḁ᷄ᶆᵡᶂᵾᴳ 

L1CAM+ᶎ 55  (29.9%) ᶆᴲ38.2%ᶎ ∙ ᶍ ᶆᵡᶩᴲ ♪

ᶍ ᶱ 12.7% ᶲᶆᵣᵾᴳ 

118  (64.1%) ᶆᵣᵹᶫᵪᶍ Ḧᴻ᷀ᴻᵫ ᶇᶉᶂᵾᴳ ᶉ

ᵫᶉᵪᶂᵾ 7 ᶇ ᵫ ᵮ ᴴ ᶆᵬᶉᵪᶂᵾ 6 ᶍ 13 ᶆ

POLE-EDM ᶍ ᵫᶆᵬᶉᵪᶂᵾᴳIHC ᶊᵩᵣᶅᶡᴲTMA ᶍ ᵫ ᶊ

ᶉᵪᶂᵾ 2 ᶎ ᶆᵬᶉᵪᶂᵾᴳᵲᶫᶨᶱלּ ᶟ 66  (34.8%) ᶎᴲᶈᶍ

Ḧᴻ᷀ᴻᶡ ᶇᶉᶨᵹ no markers ᶇᵶᵾᴳᵲᶫᶨᶍ Ḧᴻ᷀ᴻᶇ ᶍ

ᶉ ╣ ᶊᶃᵣᶅᴲᵼᶫᵽᶫᶍ ᶱ 16ᶊ ᵸᴳL1CAM+ᶇ p53 abnᶊ

ᶍᴲ G1/2ᶊ ᶍ ᵫ ᶠᶨᶫᵾᴳ 

 

16ְ Ḧᴻ᷀ᴻᶇ ᶇᶍ  

 MMR-D p53 abn L1CAM+ 
No 

markers 
Endo 
G1/2 

Deep MI Stage I Low risk 

POLE-
EDM 

0.191 
(0.096) 

0.699 
(-0.032) 

0.193 
(0.085) 

<0.001 
(-0.235) 

0.442 
(0.046) 

0.813 
(0.004) 

0.089 
(0.117) 

0.381 
(0.054) 

MMR-D - 
0.005 

(0.181) 
0.300 

(0.072) 
<0.001 
(-0.495) 

0.738 
(-0.018) 

1.000 
(0.004) 

0.874 
(0.007) 

0.568 
(0.040) 

p53 abn - - 
<0.001 
(0.287) 

<0.001 
(-0.243) 

0.011 
(-0.181) 

0.814 
(0.014) 

0.639 
(0.026) 

0.254 
(0.082) 

L1CAM+ - - - 
<0.001 
(-0.476) 

<0.001 
(0.335) 

0.109 
(0.112) 

0.333 
(0.069) 

0.248 
(0.079) 

No 
markers 

- - - - 
<0.001 
(0.250) 

0.031 
(0.155) 

0.648 
(0.023) 

0.065 
(0.131) 

Endo G1/2 - - - - - 
0.012 

(0.177) 
0.158 

(0.100) 
<0.001 
(0.363) 

Deep MI - - - - - - 
<0.001 
(0.426) 

<0.001 
(0.483) 

Stage I - - - - - - - 
<0.001 
(0.483) 

ḏᴻḇᶎ Fisher ᶍ ᶆ ᶨᶫᵾ p  (ű ) ᶆ ᵶᵾᴳEndo G1/G2, 

Grade 1 or 2 endometrioid carcinoma; L1CAM+, high expression of L1 cell adhesion 

molecule; Low risk, at low risk in risk of recurrence; Deep MI, myometrial invasion ֕

50%; MMR-D, MMR deficiency; p53 abn, abnormal expression of p53; POLE-EDM, 

polymerase-epsilon endonuclease domain mutation; Stage I, Stage I in 2008 FIGO 

staging system. 
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ᵣᵹᶫᵪᶍ Ḧᴻ᷀ᴻᶱ ᵶᶅᵣᵾ ᶍ DSSᶎᴲno markersᶍ DSSᶧᶩᶡ

≥ᶊ ᶆᵡᶂᵾ (p=0.03)ᴳᶝᵾᴲL1CAM+ᶍ DSSᶎ L1CAM  (L1CAM-) 

ᶧᶩᶡ ≥ᶊ ᶆᵡᶂᵾ (5 DSS: 81.1% vs. 93.7%; 10 DSS: 68.7% vs. 92.0%; 

p<0.001)ᴳ 

 

2. ProMisEᶊᶧᶪ  טּ

ProMisE ᶄᵮᶇᴲ58  (31.5%) ᵫMMR-Dᴲ13  (7.0%) ᵫ POLE-EDMᴲ71  

(38.6%) ᵫ p53 wtᴲ16  (8.7%) ᵫ p53 abnᶊ ᵴᶫᵾ ( 24)ᴳUnclassifiable ᶇ

ᶉᶂᵾᶡᶍᶎ 26 ᶆᴲ ᶎ MMR ᶍ IHC ᵫ 21 ᴲPOLE-EDM ᶍ

ᵫ 5 ᶆᵡᶂᵾᴳ 

 

24ְ ProMisEᶍ ᶫ 

ProMisE ᶊᶧᶂᶅᴲ58 ᵫ MMR-Dᴲ13 ᵫ POLE-EDMᴲ71 ᵫ p53 wtᴲ16 ᵫ

p53 abnᶊ ᵴᶫᵾᴳMMR, mismatch repair; MMR-D, mismatch repair deficiency; 

p53 abn, abnormal expression of p53; p53 wt, p53 wild type; POLE, polymerase-epsilon; 

POLE-EDM, POLE exonuclease domain mutation. 
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25ְ ProMisEᶊ ᶄᵣᵾ │  

ProMisEᶊ ᶄᵣᶅ ᵶᵾ ᶍ │  (Kaplan-Meire )ᴳMMR-

D ᶇ p53 wt ᶍ ᵫ 5-10 ᶍ ᶆ ᵶᶅᵣᶪᵲᶇᵫ ᵪᶪᴳ 

MMR-D, mismatch repair deficiency; p53 abn, abnormal expression of p53; p53 wt, p53 

wild type; POLE-EDM, polymerase-epsilon exonuclease domain mutation. 

 

5 DSS ᶎᴲMMR-D ᵫ 91.3%ᴲPOLE-EDM ᵫ 100%ᴲp53 wt ᵫ 94.3%ᴲ

p53 abn ᵫ 81.2%ᶆᵡᶂᵾ ( 25)ᴳUnclassifiable ᶎ 80.8%ᶆᵡᶂᵾᴳ10 DSS

ᶎᴲMMR-D ᵫ 89.3%ᴲPOLE-EDM ᵫ 100%ᴲp53 wt ᵫ 83.0%ᴲp53 abn ᵫ

73.9%ᶆᵡᶂᵾᴳUnclassifiable ᶎ 80.8%ᶆᵡᶂᵾᴳᵲᶍᶧᵥᶊ DSS ᶎ ᵴᶫᵾטּ

ᵫᴲMMR-D ᶇ p53 wt ᶍ │ ᵫ 5-10 ᶍ ᶆ ᵶᶅᵣᵾᵾᶠᴲ

ᵾᶉ ╣ ᶱ ᵸᶪ ᵫᵡᶪᶇ ᵧᶨᶫᶪᴳᶝᵾᴲPOLE-EDM ᶎ

ᶠᶅ ᶉ ᶱ ᵶᵾᵲᶇᵪᶨᴲᶝᵹ ᶠᶊ ᵸᶘᵬ ᶆᵡᶪּס ᵫᵡᶪᴳ

ᵲᶫᶨᶍ ᶆᴲProMisEᶎ ᷈ḣᴻḐᶍ ᶱ ᶊ ᵶᶉᵪᶂᵾᶇטּ ᵧᶨᶫᶪᴳ 



ְגׇ

ְ

3. ᵾᶉ ᶊ ᵣᶪ ╣ ᴲ ╣ ᶍ  

ProMisE ᶆᶎ ᶊ ᵫ ᵴᶫᶉᵪᶂᵾᵾᶠᴲטּ ᵾᶉ ᶊᶃᵣᶅ

ᵶᵾᴳ 23ᶊ ᵶᵾᶇᵩᶩᴲᵣᵹᶫᵪᶍ Ḧᴻ᷀ᴻᵫ ᶇᶉᶂᵾ 118 ᶍᵥᶀᴲ

32  (27.1%) ᶎ ᶍḦᴻ᷀ᴻᵫ ᶆᵡᶂᵾᴳ ᶊ p53 abn ᶇ L1CAM+ᶍ

 (ᵼᶫᵽᶫ 75%ᴲ52.7%) ᶎ ᶍḦᴻ᷀ᴻᶡ ᶆᵡᶂᵾᴳ∙ ᶧᶩᴲ ᵾᶉ

ᶆᶎ ᵣᶪ ᵿᵰᶆᶎᶉᵮᴲ ᶍ ᶡ ᵸᶘᵬᶆᵡᶪᶇ ᵧᶨᶫᵾᵾᶠᴲᵼ

ᶫᵽᶫᶍ ╣ ᴲ Ḧᴻ᷀ᴻᶍ ᶊᶃᵣᶅ ᶠᶅ ᵶᵾᴳ 

ᶊ ᶄᵮ Ḳḁ᷄ ᶊᶧᶂᶅ Ḳḁ᷄ᶇ ᵴᶫᵾ  

(low risk) ᶎ 41  (22.3%) ᶆᵡᶂᵾᴳLow risk ᶎ טּ ᶱ ᶮᵹ

ᶍᶞᶍ ᶆᵡᶂᵾᵫᴲ ꞉ 116 Ḿ  ( ∫ 41-216 Ḿ ) ᶊᵩᵣᶅ

DODᶎ ᶠᶉᵪᶂᵾᴳ2  (5.3%) ᵫ ᶱ ᵶᵾᵫᴲᵼᶍ ᶍ 2 ᶊᶧᶩ 3

∙ ᶎ᷈ḻḐḵᴻḳᵴᶫᶅᵣᵾᴳLow risk ᶍ 28  (68.3%) ᶎᵣᵹᶫᵪᶍ

Ḧᴻ᷀ᴻᵫ ᶆᵡᶩᴲMMR-Dᶍ 11 ᴲL1CAM+ᶍ 9 ᴲPOLE-EDMᶍ 6 ᴲ

p53 abnᶍ 2 ᶱ ᶲᶆᵣᵾᴳ ᵶᵾ 2 ᶆᶎᵲᶫᶨᶍ Ḧᴻ᷀ᴻᶎ╫ ᶆᵡᶂ

ᵾᴳᶃᶝᶩᴲlow risk ᶎ Ḧᴻ᷀ᴻᶊ ᶮᶨᵹ ᶆᵡᶪᶇ ᵧᶨᶫᵾᴳ 

POLE-EDMᶆᵡᶂᵾ 19 ᶊᵩᵣᶅ ᵶᵾ ᶎᶉᵮᴲDODᶡ ᶠᶉᵪᶂᵾᴳᵲ

ᶍ 19 ᶊᶎ Ḳḁ᷄ ᶊᵩᵰᶪ Ḳḁ᷄ 5 ᶇ Ḳḁ᷄ 8 ᵫ ᶝᶫᶅᵣ

ᵾᴳᶃᶝᶩᴲ13  (68.4%) ᵫᶉᶲᶨᵪᶍ ᶉ ╣ ᶱᶡᶀ

טּ ᶱ ᵰᶅᵣᵾᵫᴲ5 ᶇ 10 DSS ᶎᶇᶡᶊ 100%ᶆᵡᶂᵾᴳ 

ᵪᶨ low risk ᶇ POLE-EDMᶆᵡᶂᵾ ᶱ ᵣᶅ ᵶᵾ  ( 17)ᴲ

ᶡ ᵣ ╣ ᶇᶉᶂᵾᶍᶎ L1CAM+ᶆᵡᶂᵾ (HR 3.08; range: 1.42-6.96; 

p=0.0045)ᴳᵴᶨᶊᴲL1CAM+ ᶆᶎ DOD ᶍ ᵫ 5 ∙ ᶊ ᵷᶅᵣᵾ 

( 26)ᴳᶃᶝᶩᴲL1CAM ᶊᶧᶂᶅ intensity ᶍ ᵣ ᴴ ᶱ ᵸᶪ ᶱ ᶆ

ᵬᴲProMisEᶆ ᵷᵾ DSSᶍ ᶱ ᶆᵬᶪּס ᵫ ᵴᶫᵾᴳ 

 

17ְ L1CAMᴲMMRᴲp53ᶊ ᵸᶪ Cox  

Ḧᴻ᷀ᴻᶇᵼᶍ ᶹḡḻḐ וֹ /  HR 95%  p  

L1CAM H-score < 35ᶝᵾᶎmissing 10/85 1   

 H-score ã 35 15/45 3.08 (1.42-6.96) 0.0045 

MMR ᵡᶩᶝᵾᶎmissing 19/85 1   

  6/45 0.60 (0.23-1.39) 0.2458 

p53 1+ᶝᵾᶎmissing 20/113 1   

 2+ᶝᵾᶎ0 5/17 2.12 (0.74-5.08) 0.1480 

p ᶎ ᶊᶧᶂᶅ ᶨᶫᵾ ᶱ ᵶᵾᴳCI, confidence interval; HR, hazard 

ratio; L1CAM, L1 cell adhesion molecule; MMR, mismatch repair. 
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26ְ L1CAMᶊ ᵸᶪ IHCᶊᶧᶪ │  

L1CAM+ᶎ L1CAM-ᶇ ᵶᶅ ᵫ ᶆᵡᶩ (p<0.0001ᴲKaplan-Meire ᴲlog-

rank )ᴲ ᶍ ᵫ 60 Ḿ ∙ ᶊ ᵷᶅᵣᵾᴳ 

DSS, disease-specific survival, IHC, immunohistochemistry; L1CAM, L1 cell-adhesion 

molecular; L1CAM-, low expression of L1CAM (H-score <35); L1CAM+, high 

expression of L1CAM (H-score >35). 

 

ְ ᶊᴲ ᵾᶉ ᶊᵩᵣᶅ p53 abnᴲMMR-Dᶱᶈᶍ ᴴ ᶆ ᵸᶪᶍᵫ

ᵪᶱ ᵶᵾᴳp53 abn ᶊᶃᵣᶅᶎ low riskᴲPOLE-EDMᴲL1CAM+ᶱ ᵶᵾ

ᶊ ≥ ᶱ ᶂᶅ ᶱ ) ᵶᵾטּ 27)ᴳᶝᵾᴲMMR-D ᶊᶃᵣᶅᶎ

ᶈᶍ ᶆ ᵶᶅᶡ ᶱ ) ᵸᶪᵲᶇᶎᶉᵪᶂᵾטּ 28)ᴳᶝᵾᴲlow riskᴲ

POLE-EDMᴲL1CAM+ᶆᵡᶂᵾ ᶱ ᵮᶇᴲp53 abn ᶇ MMR-D ᶆ ᵶᶅ ᶇ

ᶉᶂᵾ ᶎ ᶠᶨᶫᶉᵪᶂᵾᴳ 
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27ְ p53ᶊ ᵸᶪ IHCᶊᶧᶪ  טּ

p53 ᶊ ᵸᶪ IHC ᶍ ᵫוֹ ᶱ +ᵶᵾᶍᶎᴲlow risk/POLE-EDMᴲL1CAMטּ

ᶱ ᵶᵾ ᶆᵡᶂᵾᴳ ᶅִי ᶎ  ( )ᴲ ᶎ │ ᶆᵡᶪᴳ 

IHC, immunohistochemistry; L1CAM+, high expression of L1CAM; MMR-D, mismatch 

repair deficiency; POLE-EDM, POLE exonuclease domain mutation. 
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28ְ MMR ᶊ ᵸᶪ IHCᶊᶧᶪ  טּ

MMR ᶊ ᵸᶪ IHC ᶍ ᶎוֹ ᶱ ᵶᶉᵪᶂᵾᴳטּ ᶅִי ᶎ  

( )ᴲ ᶎ │ ᶆᵡᶪᴳ 

IHC, immunohistochemistry; L1CAM+, high expression of L1CAM; MMR, mismatch 

repair; MMR-D, mismatch repair deficiency; p53 abn, abnormal expression of p53; 

POLE-EDM, POLE exonuclease domain mutation 

 

4. ᶇ Ḧᴻ᷀ᴻᶍ ᶞ ᶮᵺ 

ProMisEᶆ ᵣᶨᶫᶪ╣ ᶊ L1CAM ᶇ Ḳḁ᷄ ᶊᶧᶪ low riskᶱּנᵧᴲ

ᶍ ᶊוֹ ᶄᵣᶅ ᶱ ᶫ ᵧᶅ ᶍ᷈ḣᴻḐᶱ ᵶᵾᴳᵲᶍ ᵾᶉ

ᶊᶧᶩ Low risk (46 )ᴲPOLE-EDM (13 )ᴲL1CAM+ (45 )ᴲp53 abn

(5 )ᴲMMR-D (34 )ᴲOthers (46 )ᶊ ᵶᵾ ( 29)ᴳ 
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29ְ ᵶᵣ ᴲ ᶆᶍ  

ᶊ ᶄᵮ Ḳḁ᷄ ᶇ L1CAM ᶊ ᵸᶪ IHC ᶍ ᵧᴲנᶱּוֹ

Low riskᴲPOLE-EDMᴲL1CAM+ᴲp53 abnᴲMMR-D ᶍ ᶊ ᵶᵾᴳᵲᶫᶨ∙ ᶱ

Others ᶇᵶᵾᴳ 

IHC, immunohistochemistry; L1CAM+, high expression of L1CAM; MMR, mismatch 

repair; MMR-D, mismatch repair deficiency; p53 abn, abnormal expression of p53; 

POLE-EDM, POLE exonuclease domain mutation. 

 

ᵼᶫᵽᶫᶍ ᶍ ᶱ 18 ᶊ ᵸᴳ ꞉  ( ∫) ᶎᴲLow risk  

57.2  (14-76 )ᴲPOLE-EDM  56.7 (48-66 )ᴲL1CAM+  62֯3 (41-76

)ᴲp53 abn  57.6 (42-70 )ᴲMMR-D  55.1 (24-73 )ᴲOthers  55.0

(32-78 )ᶆᵡᶂᵾ(all p < 0.01)ᴳ ᶊ ᶣ ᵫ ᶝᶫᶪ Low risk ᶱ

ᵣᶅ ᶱ ᵸᶪᶇᴲ ᶍ ᶇ LVSI ᶍ ᶊ ≥ᶉ ᶩᵫ ᶠᶨᶫ

ᵾ( ᶊ all p < 0.01, all p = 0.026)ᴳPOLE-EDM ᶆᶎ 6  (46֯2%) ᵫ

Grade 3ᶆᵡᶩᴲ8 (61.5%) ᵫ Ḳḁ᷄ᶆᵡᶂᵾᴳMMR-D ᶆᶎ 26 (76.5%) 

ᵫ G1/2 ᶆᵡᶩᴲ13 (38֯2ð) ᶊḲḻḙ ┌ᵫ ᶠᶨᶫᵾᴳLVSI ᶱ ᵶ

ᵾ ᶎ POLE-EDM  61.5%ᴲL1CAM+  57.8%ᴲp53 abn  40%ᴲMMR-D  

79.4%ᶆᵡᶂᵾᴳ ᶍḲḁ᷄ḝᶶ᷄ḇᴻᶆᵡᶪ ᴲ Ḳḁ᷄ ᴲḲḻḙ

┌ᴲ1/2∙ ᶍ ᴲ ᶍ ᶊᶎוֹ ≥ᶉ ᶩᶎᶞᶨᶫᶉᵪᶂᵾᴳ 
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18ְ ᵶᵣ ᴲ ᶆ ᵶᵾ ᶍ ᶍ  

 
Low risk 

ֹ41  

POLE-EDM 

ֹ13  

L1CAM+ 

ֹ45  

p53 abn 

ֹ5  

MMR-D 

ֹ34  

Others 

ֹ46  
p  

 ( ) 116 (41-214) 110 (44-190) 88 (5-211) 39 (12-163) 105 (16-207) 112 (2-202) 0.0068 

 ( ) 57.2 (14-76) 56.7 (48-66) 62.3 (41-76) 57.6 (42-70) 55.1 (24-73) 55.0 (32-78) 0.0021 

Stage (FIGO 2008) 

I 41 (100%) 8 (61.5%) 23 (51.1%) 1 (20%) 12 (35.3%) 14 (30.4%) 

0.20 
II - 1 (7.7%) 6 (13.3%) 0 (0%) 8 (23.5%) 8 (17.4%) 

III - 4 (30.8%) 15 (33.3%) 2 (40%) 11 (32.4%) 19 (41.3%) 

IV - 0 (0%) 1 (2.2%) 2 (40%) 3 (8.8%) 5 (10.9%) 

        

G1/2 41 (100%) 5 (38.5%) 14 (31.1%) 2 (40%) 26 (76.5%) 35 (76.1%) 

<0.01 

G3 - 6 (46.2%) 10 (22.2%) 1 (20%) 5 (14.7%) 4 (8.7%) 

♪  - 0 (0%) 6 (13.3%) 1 (20%) 1 (2.9%) 0 (0%) 

 - 0 (0%) 5 (9.1%) 0 (0%) 0 (0%) 3 (6.5%) 

 - 1 (7.7%) 7 (12.7%) 1 (20%) 2 (3.1%) 4 (8.7%) 

ᵼᶍ  - 1 (7.7%) 2 (3.6%) 0 (0%) 0 (0%) 0 (0%) 

Ḳḁ᷄  

Ḳḁ᷄ 41 (100%) - - - - - 

0.64 Ḳḁ᷄ - 5 (38.5%) 13 (28.9%) 0 (0%) 11 (32.4%) 12 (26.1%) 

Ḳḁ᷄ - 8 (61.5%) 32 (71.1%) 5 (100%) 23 (67.6%) 34 (73.9%) 

ã1/2 0 (0%) 9 (69.2%) 32 (71.1%) 4 (80%) 22 (64.7%) 26(56.5%) 0.65 

ᵡᶩ 0 (0%) 8 (61.5%) 26 (57.8%) 2 (40%) 27 (79.4%) 21 (45.7%) 0.026 
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 3 (7.3%) 0 (0%) 11 (24.4%) 0 (0%) 3 (8.8%) 3 (6.5%) 0.06 

        

ᶉᵶ 38 (92.7%) 0 (0%) 6 (13.3%) 0 (0%) 3 (8.8%) 7 (15.2%) 

טּ 0.63  3 (7.3%) 13 (100%) 38 (84.04%) 5 (100%) 29 (85.3%) 39 (84.8%) 

טּ  0 (0%) 0 (0%) 1 (2.2%) 0 (0%) 2 (5.9%) 0 (0%) 

ḏᴻḇᶎ ꞉  ( ∫)ᶝᵾᶎ  (ð)ᶆ ᵶᵾᴳ ᶊᶎ Kruskal-Wallis rank ᶱᴲ᷀Ḏ᷉Ḳ ᶊᶎ

Fisherᶍ ᶱ ᶂᵾᴳFIGO, Federation of Gynecologists and Obstetricians; L1CAM+, high expression of 

L1 cell adhesion molecule; MMR-D, mismatch repair deficiency; p53 abn, abnormal expression of p53; POLE-EDM, 

polymerase-epsilon exonuclease domain mutation.
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PFS ᶊᶃᵣᶅᶎ POLE-EDM ᶍ ᵫ Low risk ᶧᶩᶡ ᶫᶅᵣᵾ (5 : 100% 

vs. 95.1%; 10 : 100% vs. 95.1%; p=0.42) ( 30)ᴳMMR-D ᶍ PFS (5 : 79.4%; 

10 : 79.4%) ᶎ Others  (5 : 89.1%; 10 : 85.4%) ᶧᶩ ᵪᶂᵾᵫᴲ ≥ᶉ ᶆ

ᶎᶉᵪᶂᵾ (p = 0.35)ᴳ 

 

30ְ ᵶᵣ ᴲ ᶆ ᵶᵾ ᶍ PFS  

ᵾᶉ ᶊᶧᶂᶅ ᵫ ᵴᶫᵾ (Kaplan-Meireטּ )ᴳ 

L1CAM+, high expression of L1CAM; MMR-D, mismatch repair deficiency; p53 abn, 

abnormal expression of p53; PFS, progression free survival; POLE-EDM, POLE 

exonuclease domain mutation. 
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Low risk ᶇ POLE-EDM ᶍᶈᶀᶨᶊᵩᵣᶅᶡDODᶎ ᶠᶨᶫᶉᵪᶂᵾ ( 31)ᴳ

MMR-D ᶍ 5 ᴲ10 DSS ᶎᵼᶫᵽᶫ 94.1%ᴲ90.6%ᶆᵡᶩᴲother ᶎ 93.5%ᴲ

91.1%ᶆᵡᶂᵾᴳL1CAM+  (5 : 76.8%; 10 : 61.7%) ᶧᶩᴲp53 abn  (5 : 40%; 

10 : 40%) ᶎ ᶆᵡᶂᵾᵫᴲ ≥ ᶎ ᶠᶉᵪᶂᵾ (p = 0.22)ᴳ 

 

31ְ ᵶᵣ ᴲ ᶆ ᵶᵾ ᶍ DSS  

ᵾᶉ ᶊᶧᶂᶅ │ ᵫ ᵴᶫᵾ (Kaplan-Meireטּ )ᴳ 

DSS, disease-specific survival; L1CAM+, high expression of L1CAM; MMR-D, 

mismatch repair deficiency; p53 abn, abnormal expression of p53; POLE-EDM, POLE 

exonuclease domain mutation.
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19Aְ PFSᶊᵩᵰᶪ Cox  

    

  HR 95%  p  HR 95%  p  

 ( ) à58 1   - - - 

 ã58 1.21 0.63-2.41 0.5732    

Stage (FIGO 2008) I 1   1   

 II/ III/ IV 2.90 1.47-6.07 0.0019 1.90 0.88-4.44 0.1021 

 G1/2 1   1   

 G1/2∙  2.09 1.08-4.03 0.0295 1.15 0.51-2.59 0.7110 

Ḳḁ᷄  Ḳḁ᷄ 1   1   

 ᴴ Ḳḁ᷄ 4.31 1.44-21.06 0.0059 0.22 0.001-44.40 0.4836 

 à1/2 1   1   

 ã1/2 3.55 1.71-8.15 0.0004 1.89 0.80-5.07 0.1528 

 ᶉᵶ 1   1   

 ᵡᶩ 3.11 1.60-6.01 0.0010 1.02 0.50-2.12 0.9669 

Ḳḻḙ ┌ ᶉᵶ 1   - - - 

 ᵡᶩ 2.19 1.00-5.61 0.0510    

 ᶉᵶ 1   1   

טּ   4.09 1.90-8.17 0.0006 1.05 0.44-3.14 0.9216 

 Favorable 1   1   

 Intermediate 3.96 1.20-20.17 <0.0001 4.31 0.55-556.46 0.1569 

 Unfavorable 11.02 3.53-54.84 <0.0001 23.47 2.39-3140.79 0.0042 
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POLE-EDM ᶉᵶ 1   1   

 ᵡᶩ 0.11 0.00-0.76 0.0184 1.11 0.00-13.62 0.9488 

MMR status proficient 1      

 deficient 0.90 0.42-1.80 0.7758    

p53 status wild type (1+) 1      

 abnormal (2+ or 0) 1.97 0.77-4.33 0.1460    

L1CAM status low (H-scoreà35) 1   1   

 high (H-scoreã35) 2.42 1.25-4.69 0.0092 0.47 0.16-1.66 0.2177 

p ᶎ ᶊᶧᶂᶅ ᶨᶫᵾ ᶱ ᵶᵾᴳG1/2, Grade 1 or 2; FIGO, Federation of Gynecologists and Obstetricians; 

HR, hazard ratio; L1CAM, L1 cell adhesion molecule; MMR, mismatch repair; PFS, progression-free survival; POLE-EDM, 

polymerase-epsilon exonuclease mutation. 
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19Bְ DSSᶊᵩᵰᶪ Cox  

    

  HR 95%  p  HR 95%  p  

 ( ) á58 1   - - - 

 ã58 1.43 0.66-3.32 0.3703    

Stage (FIGO 2008) I 1   1   

 II/ III/ IV 3.28 1.46-8.18 0.0037 2.11 0.68-6.44 0.1891 

 G1/2 1   1   

 G1/2∙  2.37 1.09-5.18 0.0297 1.15 0.48-2.88 0.7110 

 Ḳḁ᷄        

 Ḳḁ᷄ 1   - - - 

 ᴴ Ḳḁ᷄ >10000 0-infinite <0.0001    

 à1/2 1   1   

 ã1/2 3.13 1.36-8.27 0.0066 1.01 0.39-2.87 0.9910 

 ᶉᵶ 1   - - - 

 ᵡᶩ 1.37 0.63-3.00 0.4227    

Ḳḻḙ ┌ ᶉᵶ 1   1   

 ᵡᶩ 2.92 1.34-6.35 0.0080 1.16 0.44-3.35 0.7616 

 ᶉᵶ 1   - - - 

טּ   2.24 0.89-7.13 0.0910    

 Favorable -   -   

 Intermediate 1   1   

 Unfavorable 4.77 1.99-11.44 0.0005 11.66 2.75-40.89 0.0022 
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POLE-EDM ᶉᵶ 1      

 ᵡᶩ <0.0001 0-infinite 0.02    

MMR status proficient 1      

 deficient 0.72 0.28-1.87 0.5    

        

p53 status wild type (1+) 1      

 abnormal (2+ or 0) 2.35 0.88-6.26 0.1    

L1CAM status low (H-scoreà35) 1   1   

 high (H-scoreã35) 3.83 1.72-8.53 <0.0001 0.45 0.15-1.76 0.2226 

p ᶎ ᶊᶧᶂᶅ ᶨᶫᵾ ᶱ ᵶᵾᴳDSS, disease-specific survival; G1/2, Grade 1 or 2; FIGO, Federation of 

Gynecologists and Obstetricians; HR, hazard ratio; L1CAM, L1 cell adhesion molecule; MMR, mismatch repair; POLE-EDM, 

polymerase-epsilon exonuclease mutation.
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5. ᵾᶉ ᶆᶍ  

ᵾᶉ ᶆᶎᴲ ᶇ ᶉ≥ ᵪᶨ Favorable (Low risk, POLE-EDM)ᴲ

Unfavorable (L1CAM+ᴲp53 abn)ᴲIntermediate (MMR-DᴲOthers) ᶍ 3 ᶇᵶᵾᴳ 

ᵲᶍ ᶱּנᵧᵾ ᶆᶎᴲ ᶎ ≥ᶊ PFS ᶇ ᵶᶅᵣᵾ (

19A)ᴳ ᶊᴲ ᴲ ᴲ ᴲḲḻḙ ┌ᴲ Ḳḁ᷄ ᴲPOLE-EDMᴲ

L1CAM+ᵫ ≥ᶉ╣ ᶆᵡᶂᵾᴳᵲᶫᶨᶱ ᵣᵾ ᶆᶎᴲ ᶍ

Unfavorableᶍᶞᵫ ≥ᶉ╣ ᶇᶉᶂᵾ(HR 23.47, 2.39-3140.79, p = 0.0042)ᴳDSSᶊ

ᶃᵣᶅᶎᴲ Ḳḁ᷄ ᴲPOLE-EDM ᴲFavorable ᶆ ᵫ ᵪᶂᵾᵲᶇᵪ

ᶨ ᵪᶨᶎ ᵣᶅ ᵶᵾᴳᵼᶍ ᶊᴲ ᵫ ≥ᶉ ╣ ᶆᵡᶂ

ᵾ( 19B)ᴳ 

5  PFS ᶎ Favorable ᵫ 96.3%ᴲIntermediate ᵫ 85.0%ᴲUnfavorable ᵫ

59.4%ᶆᵡᶂᵾᴳ10 PFS ᶎ Favorable ᵫ 96.3%ᴲIntermediate ᵫ 83.0%ᴲ

Unfavorable ᵫ 59.4%ᶆᵡᶂᵾᴳ ᶊ ᶄᵣᵾ PFS ᶱ 32 ᶊ ᵸᴳ

Favorable ᶇ Intermediate  (p = 0.024)ᴲIntermediate ᶇ Unfavorable  (p = 

0.0025)ᴲFavorable ᶇ Unfavorable  (p <0.0001)ᶎᵼᶫᵽᶫ ≥ ᶱ ᶂᶅ

 ᵴᶫᵾᴳטּ

 

32ְ ᶊ ᶄᵣᵾ PFS  
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ᵾᶉ ᶊ ᶂᶅ Favorable ᴲIntermediate ᴲUnfavorable ᶊ ᵶᵾᴳᵼᶫ

ᵽᶫᶍ PFSᶎ ≥ ᶱᶡᶂᶅ ᵴᶫᵾ (Kaplan-Meireטּ ᴲlog-rank )ᴳ 

PFS, progression free survival. 

 

33ְ ᶊ ᶄᵣᵾ DSS  

ᵼᶫᵽᶫᶍ DSS ᶎ ≥ ᶱᶡᶂᶅ ᵴᶫᵾ (Kaplan-Meireטּ ᴲlog-rank )ᴳ

Favorable ᶆᶎᴲ ᶱ╗ ᶡ ᶠᶉᵪᶂᵾᴳ 

DSS, disease-specific survival. 

 

DSS ᶊᵩᵣᶅᶡᴲFavorable ᶇ Intermediate  (p = 0.026)ᴲIntermediate ᶇ

Unfavorable  (p = 0.0001)ᴲFavorable ᶇ Unfavorable  (p <0.0001) ᶎᵼᶫᵽᶫ

≥ ᶱ ᶂᶅ ) ᵴᶫᵾטּ 33)ᴳ5 /10 DSSᶎFavorable ᵫ 100%/100%ᴲ

Intermediate ᵫ 93.8%/91.0%ᴲUnfavorable ᵫ 73.2%/59.9%ᶆᵡᶂᵾᴳ 
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1. ᶍ ≥  

ᶊᶧᶂᶅᴲḲḻḙ ᶱ ᶟ ᶊᶧᶩ ᵴᶫᵾ Ḳḁ᷄

Ḳḁ᷄ ᶍ ᶎ ᶠᶅ ᶆᵡᶩᴲ ᷊ḞḇᶹḜḻ᷅ᶍᵾᶠᶍ ᶱ ᶆᵬ

ᶪּס ᵫ ᵴᶫᵾᴳᶝᵾᴲPOLE-EDM ᶍ ᶎ ᶠᶅ ᶆᵡᶪᵲᶇᴲ

ProMisEᶆᶎ ᵴᶫᶅᶉᵣלּ L1CAM+ ᵫ ᶆᵡᶪᵲᶇᵫ ᶨᵪᶇᶉᶂᵾᴳ 

ProMisE ᶎᴲTCGA ᶍ ᶇᵶᶅ ∏ᵴᶫᵾ ᵫᵡᶩᴲPOLE-EDM ᶊ

ᶂᵾ┼ │ ᶇ ♫ ᶱ ᵶᵾᴳᵶᵪᵶᶉᵫᶨᴲTCGA ᵫ POLE ᶱ

ᶊ ᵸᶪᶍᶊ ᵶᶅ ProMisE ᶆᶎ MMR-D ᶱ ᶊ ᵸᶪᴳ╗ ᶆᴲ

ᶆ ∏ᵶᵾ ᶎᴲ ᶊ Low risk  ( Ḳḁ᷄ ᶊᵩᵰᶪ Ḳḁ᷄) ᶱ

ᵸᶪᴳᵲᶍ ᶍ 53.7% (22 /41 ) ᵫ ᶍ Ḧᴻ᷀ᴻᶡ ᶆᵡᶂᵾᵫᴲ

ᵫ ᶠᶅ ᶆᵡᶂᵾᵾᶠᶆᵡᶪᴳᶃᶝᶩᴲᵲᶍ ᶎ ᷊ḞḇᶹḜḻ᷅ᶍᵾᶠᶍ

נּ ᶱ ᶆᵬᶪּס ᵫᵡᶪᴳ ᶆᶎ Low risk ᶎ ᶍ 22.3% (41

/184 ) ᶆᵡᶂᵾᵫᴲ ᶍ ᶎ Ḳḻḙ ᶍ ꞌᶇᶉᶂᵾ

ᶆᵡᶪᵾᶠᴲ╗ ᶉ ᶧᶩᶡḲḁ᷄ᶍ ᵣ ᶆᵡᶂᵾᴳ

ᶊᵩᵣᶅᶎᴲLow risk ᶆᵡᶪ ᵫ ᶱ ᶠᶪᶇ ᵴᶫᶪ ( 12)ᴳ

ᶊ ProMisEᶣ TCGA ᶱ ᵶᵾ ᶊᵩᵣᶅᶡ Low risk ᶆᵡᶂᵾ ᶍ

ᶎ 39-53.3%ᶆᵡᶂᵾ (Cancer Genome Atlas Research et al., 2013; Talhouk et al., 2015; 

Talhouk et al., 2017; Kommoss et al., 2018)ᴳᵲᶫᶨᶍ ᶆ ᷊ḞḇᶹḜḻ᷅ᶍᵾ

ᶠᶍ ᶱ ᵸᶪᵲᶇᶎ═ ᶊᶡ ᶆᵡᶩᴲEuropean Societies of 

Gynaecological Oncology, Radiotherapy and Oncology, and Pathologyᶍ᷁ᶹḑḱᶹḻᶊ

ᵩᵣᶅᶡᵆ ᶊ │ ᶆ ᷊ḞḇᶹḜḻ᷅ᶍᵾᶠᶍ ᵫ ᶠᶨᶫᶅᵣᶪᴳ

POLEᶍ┼ │ ᶊᶃᵣᶅᶎᴲ Ḳḁ᷄ᶝᵾᶎ Ḳḁ᷄ᶆᶡ │ ᶉ

ᶍ ᶊᶎ ᵹᵶᶡ ᶆᶎᶉᵣᴳᵇᶇᵴᶫᶅᵣᶪ (Concin et al., 2020; Imboden et al., 

2021)ᴳ 

 

2. ProMisE᷈ḣᴻḐᶇᶍ  

ᶍ᷈ḣᴻḐᶎᴲ Ḳḻḙ ᶍ ꞌᶇᶉᶂᵾ ᶱ ᶇᵶᵾᵾ

ᶠᴲProMisE ᷈ḣᴻḐᶧᶩᶡ ᶇᵶᶅḲḁ᷄ᶍ ᵣ ᶇ ᵧᶨᶫᶪᴳ ᶊᴲLVSI

ᶣ ᵣ ᴲḲḻḙ ┌ᶱ ᵸᶪ ᶉᶈ ᶍ ╣ ᶎ ᶍ᷈

ḣᴻḐᶍ ᵫ ᵣ ᶊᵡᶂᵾᴳᵶᵪᵶᶉᵫᶨᴲ ᶊ MMR-D ᶇ POLE-EDM ᶊ

ᵩᵣᶅᴲ ᶍ ᵫᶹḡḻḐᶎ ᶉᵣ ᶊᵡᶂᵾᴳᵼᶍᵾᶠᴲProMisEᶊᶧᶪ

ᵫ│ᶉᶪטּ ᶊᶉᶂᵾᶇוֹ ᵧᶨᶫᶪᴳᶹḡḻḐ ᶍ ᵫᴲ ᶇﬞ ᶍ

ᶍ┴ᵣᶊᶧᶂᶅ ᵷᵾּס ᶎ ᵧᶨᶫᶪᴳﬞ ᶱ ᶊ ᶮᶫᵾ ᶍ

ᶊ ᵸᶪ╗ ᶍPORTEC ᶍ ᶊוֹ ᶄᵣᶅᴲﬞ ᶆᶎ Ḳḁ᷄ ᶊ

ᵸᶪ ᶇᵶᶅ ᵫ ᵴᶫᶅᵣᶪᵪᶨᶆᵡᶪ (Creutzberg et al., 
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2011; Wortman et al., 2018; de Boer et al., 2018)ᴳ╗ ᶆᴲ ᵬᶍ Ḙᶹᶷḁᶊᶃ

ᵣᶅᶡ ᵸᶘᵬᶆᵡᶪᴳ ᶎ ᶱ ᶂᵾ ᶱ ᶇᵶᵾ

ᶆᵡᶂᵾᵾᶠᴲ ᶊ ᶍᵡᶂᵾ ᵫ ᵴᶫᶅᵩᶩᴲ ᶣ

ᶉᶈᶊᶎ ☿ᵴᶫᶉᵣ ᶍ ᵣ ᶱ ᵶᵾּס ᶡ ᵧᶨᶫᶪᴳ ᶎᴲᵲᶍ

ᶱ│ᶉᶪ ᶍ᷈ḣᴻḐᶆᶡ ᵸᶪ ᶆᵡᶪᴳ ᵬᵮ ᵫ ᶮᶪ

᷊Ḟḇᶹḟᶍ ᵫ ᶠᶨᶫᶫᶏᴲᶧᶩ ᵸᶪ ᶱ ᵸᶪ ᶇᶉᶪּס

ᵫᵡᶪᴳ 

ᶊᶎ ᶍ ᶱ ᵣᶅ ᷊ḞḇᶹḜḻ᷅ᶱ ᵣᴲ ᶍ

ᶊ ᵪᵶᵾᵣᶇ ᵧᶅᵣᶪᴳᵼᶍᶧᵥᶉ ᶡᵡᶩᴲ ᶍ ᶆᶎ IHCᶍ לּ

ᶎ ᶆ ᶍ FFPE Ḟḵḋ᷄ᵪᶨ TMA ᶱ ᵶᶅ ᵶᵾ ᶊוֹ

ᶄᵣᶅᵣᶪᴳOriginal ᶍ ProMisE ᶆᶡ ᶍ ᶆ ᵶᶅᵣᶪᵫᴲTMAלּ ᶱ ᵣᵾ

ᶎלּ ᶍ ᶱ ☿ᵶᶅᵣᶉᵣּס ᵫ ᵴᶫᶪᴳ ᶆᶎᴲ ᶍ

ᵪᶨ 2 ᷀ ᶱᵮᶩ ᵬᴲ2 ᶃᶍ ╗ᵫלּ ᵶᶅᵣᶪᶡᶍᶱ ᶇᵶᶅ ☿

ᵶᵾᴳᶝᵾᴲ ᶍ᷈ḻḐḵᴻḳᶇᵶᶅᵲᶫᶨᶍ ᶇᴲ ᵪᶨᵮᶩ

ᵣᵾ ᶱ ᵣᶅᴲ ᶊ ᵫᵡᶂᵾᶡᶍᶎ unclassifiable ᶇᵸᶪ (ProMisE) 

ᵪᴲ ᶇᶎᵺᵹᶊ ᶍ step ᶗᶇ ᶠᵾ ( )ᴳ ᶍ᷈ḣᴻḐᶱ

ProMisE ᶆ ᵶᵾ ᴲMMR ᶍ IHC ᶆ 14 ᵫ ᶍ ᶆ unclassifiable

ᶇᶉᶂᵾᴳᵲᶫᶎᴲ ᶆ ᵣᵾ ᵫ 5-17 ᵶᵾᶡᶍᶆᵡᶂᵾᵲᶇᶡ╗

╣ᶇ ᵧᶨᶫᶪᵫᴲ ᶆᶍ IHCᶱ ᵣᴲ ᶱוֹ ᵸᶪ ᵫᵡᶪᴳ 

 

3.  

ᶍ ♪ᶝᵾᶎ ᴲזּ∙)  ᶊ ╗ᵸᶪ)ᶍ

ᶊᶃᵣᶅᴲ ᶊᶧᶩ ᶱ ᵶᵾ EC ᶆᶍ ᶆ ≥ᶉ ╣

ᶆᵡᶂᵾᶇᵣᵥ ᵫᵡᶪ (Tanaka et al., 2017)ᴳ᷿ḁḎḦḎᶸḋ᷄Ḵḛḭᴻᶆᶎ ᶍ

╣ ᶇᶍ ᶎᶞᶨᶫᵾᵫᴲ ᶎ ≥ᶉ ╣ ᶆᶎᶉᵪᶂᵾᶇ

ᵴᶫᶅᵣᶪ (Lee et al., 2016)ᴳ ᵷᶅᴲ ᵶᵾ ╣ ᶆᵡᶪᵪᶎ᷈ḻḃḻ᷊ḁᵫ

ᶨᶫᶅᵩᶨᵹᴲ ᶍ᷁ᶹḑḱᶹḻᶊᵩᵣᶅᶡ ᶱ ᵬᵮ █ᵸᶪᶡᶍᶆᶎ

ᶉᵣ ( שּ ֫2018)ᴳ ᶆᶎᴲ20 ᶆ ᵫ ᶆᵡᶩᴲ

ᶍ ᶎ ≥ᶊ ᶆᵡᶂᵾ ( 34)ᴳᶝᵾᴲCox ᶱ ᵣᵾ

ᶆᶎ HR 2.72 (1.16-6.4, p = 0.02) ᶆᵡᶂᵾᴳ Ḧᴻ᷀ᴻᶇᶍ ᶱ ᵸᶪᶇ 12

(60ð) ᵫ L1CAM+ᶆᵡᶂᵾᴳ ᵪᶃ L1CAM-ᶆᵡᶂᵾ 8 ᶊ

ᵸᶪᶇᴲStage III/IV ( Ḳḁ᷄ ᶆᶎ Ḳḁ᷄ ) ᶍ 4 ᵫ DOD ᶇᶉᶩᴲ

Stage Iᶍ 4  (2 ᶎ Ḳḁ᷄ᴲ2 ᶎ Ḳḁ᷄)ᶎ ᵫ ᵶᶅᵣᵾᴳ∙

ᶧᶩᴲ ᶍ ᶍ ᶎᴲL1CAM+ ᶇ ᶱ ᶮᵺᵾ

ᶆᵡᶂᵾᶇ ᶆᵬᶪᴳᵼᶍᵾᶠᴲ ᵾᶉ ᶍ ᶊᵩᵣᶅᶎ L1CAM+

ᶇᴲ ᶡ ☿ᵸᶪ low risk ᶱ ᶊּנᵧᵾᵲᶇᶆ ᶍ ᶱוֹ ☿

ᵴᵺᶪᵲᶇᵶᵾᴳᵶᵪᵶᶉᵫᶨᴲ ᶆᶎ ᵫ 20 ᶇ ᶉᵮᴲ



ְאב

ְ

᷊ḞḇᶹḜḻ᷅ᶇᶍ ᶱ ᵶᵾ ᶡᶚᶇᶲᶈᶉᵣᴳ ᴲᵴᶨᶊ ᶱ ᵶᶅ

ᵸᶪ ᵫᵡᶪᶇ ᵧᶅᵣᶪᴳ 

 

34ְ ᶍ ᶊᶧᶪוֹ  טּ

ᶍ ᶊᶧᶂᶅᶡוֹ ᶎ ᵴᶫᵾ (p <0.0001ᴲKaplan-Meireטּ ᴲlog-

rank )ᴳᵶᵪᵶᶉᵫᶨᴲ ᶍ 60%ᶎ L1CAM+ᶆᵡᶩᴲ ᶍ ᶆ

ᵿᶂᵾ ᶎ ᶆᵡᶂᵾᵾᶠᴲ ᶊᶎ ᶠᶉᵪᶂᵾᴳL1CAM+, 

high expression of L1CAM. 

 

4. ᶗᶍꞌ  

ᶍ ᶊ ᶄᵣᵾ Low riskᴲḣḋḐḁḥḋḐᶍ ᶊ ᵶᵾ

POLE-EDMᴲIHC ᶆ ᵶᵾלּ L1CAM+ᴲp53 abnᴲMMR-D ᶊᶧᶂᶅ ᶱ ᵸטּ
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ᶪᵲᶇᵫᶆᵬᵾᴳᵲᶍᶧᵥᶉ ᷊ḞḇᶹḜḻ᷅ᶍ ᶞᶊᶃᵣᶅ ᵸᶪ ᶎᴲᶈᶍ

ᶧᵥᶊ ᶊ ᶒᶃᵰᶪᵪᶇᵣᵥᵲᶇᶆᵡᶪᴳTCGA ᴲProMisEᴲ ·ᶍ ∏

ᵸᶪ ᶆ ᵣᵾ ᶍᵥᶀᴲ ᶆ ᶱ █ᵸᶪᶍᶎ Low risk ᶇMMR-

Dᶍᶞᶆᵡᶪᶇ ᵧᶪᴳLow risk ᶊᵩᵣᶅᶎ ᶍ ᶱ ᶆᵬᴲMMR-

D ᶎ ♫ḉᶼḋ᷄ḥᶹḻḐ ᶍ ꞌᶇᶉᶪּס ᵫᵡᶪᴳ ᶆᶎḲḻḙ

ᶊᶧᶩ Low riskᶱ ᵶᵾᵫᴲ ᶍḪḈḲḎᶸᶆ ᵶᵾלּ ᶍ ᶎ ᶆ

ᵡᶪᴳ᷿ḁḎḦḎᶸḋ᷄Ḵḛḭᴻᶊᶧᶪᶇ positron emission tomography - computed 

tomography (PET-CT) ᶍḲḻḙ ┌ᶊ ᵸᶪ ᶎ 0.68 (95% 0.63-0.73) 

ᶇᵴᶫᶅᵣᶪ (Hu et al., 2019)ᴳPET-CTᶊᶧᶩ Low riskᶱ ᵶᵾ ᴲḲḻḙ

ᶍ ᶧᶩᶡ ᵫ ᶪּס ᵫᵡᶪᵪᶡᵶᶫᶉᵣᴳ╗ ᴲḃḻḉḕḳḲḻḙ Ḧ

ḋḜḻ᷅ᴴ ᶆᶎ ┌ ᶍ לּ ᶍ┴ᵣᶊᶧᶩᴲ ᶍḲḻḙ ᶧᶩᶡ

ᵮᶍḲḻḙ ┌ ᵫ ᵴᶫᶪּס ᵫᵡᶪᴳḃḻḉḕḳḲḻḙ ḦḋḜḻ᷅ᴴ

ᶆᶎ ultrastagingᵫ ᶮᶫᶪᵪᶨᶆᵡᶪᴳ1ᶃᶍ Ḳḻḙ ᶊ ᵸᶪḁḱᶹḁ

ᶱ ᶣᵸᴲ ᷊ᶹḐ᷆ḱḉḻ ᶱ ᵥᴲOne-step nucleic acid amplification ᶊᶧᶩ

CK19 mRNA ᶱ ᵸᶪᶉᶈᴲ᷈ḻḃḻ᷊ḁᵫ ᶨᶫᵾ ᶎᶉᵣᵫᴲ ᶊ

micrometastasis ( ┌ ᵫ 0.2 mm∙ 2.0 mm ) ᶣ isolated tumor cells (

ᶍ ᶝᵾᶎ ┌ ᵫ 0.2 mm ) ᶎ ᶍ לּ ᶆᶎ ᵫ ᵴ

ᶫᶪ ᶊᶉᶪ (Delpech et al., 2008; Multinu et al., 2019; Diestro et al., 2021)ᴳLow 

risk ᶎ ᵫ ᶆᵡᶪᵪᶨᵲᵼ ᶍ ᶆᶡᵡᶩᴲḲḻḙ ┌ᶍ לּ

ᶊ ᵸᶪ ᶡ ᶆᵡᶪᴳᶝᵾᴲ ᶊᶧᶩ L1CAM+ᶇ p53 abn ᶎ

ᵫ ᶆᵡᶪᵲᶇᵫ ᵴᶫᵾᵫᴲᵲᶫᶨᶱ ᶇᵶᵾ ᶎ ᵴᶫᶅᵩᶨᵹᴲ

ᶆ ᶊ ᵪᵸᵲᶇᶎᶆᵬᶉᵣᴳ ᶊL1CAMᶊ ᵶᶅᶎᴲ ᶍ

ᶊᵩᵣᶅ ╣ ᶇᵶᶅ ᵸᶪᵲᶇᵫ ᵴᶫᶅᵣᶪᵫᴲ ᶍ ᴴ ┌ᴲ

ᶊᶈᶍᶧᵥᶊ ᵶᶅᵣᶪᶍᵪᶎ ᵴᶫᶅᵣᶉᵣ (Stoyanova et al., 

2022)ᴳᵼᶍᵾᶠᴲL1CAM ᶍ ᵩᶧᶒ ᶇᵶᵾ ᶍ ᵫ ᵴᶫ

ᶪᴳ 
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1. ᶊ ᵴᶫᶪ ᵫᶲ ᶍ ᶱ ᵸᶪᵾᶠᶊᶎᴲ ᶊ

ᵸᶪᵲᶇᵫ ᶆᵡᶪᴳ 

2. ᶍ ᷀ḋḟᶊᶧᶪ ᶱ ᵣᵾ hrHPV-DNA ᶎᴲ

ᶍ═ ᶊᶧᶪ ᶱ ᵣᵾ ᶇוֹ ᵣ╗ ᶱ ᵶᵾᴳ 

3. ᶊᶧᶩ ᵴᶫᵾ ᶍ Ḳḁ᷄ ᶍ ᶎ ᶠᶅ ᶆᵡᶩᴲ

᷊ḞḇᶹḜḻ᷅ᶱ ᵸᶪ ᶉ ᶆᵡᶪᵲᶇᵫ ᵴᶫᵾᴳPOLE-EDM

ᶎ ᶠᶅ ᶉ ᶱ ᵶᴲ ᵸᶪ ᶍ Ḧᴻ᷀ᴻᶣ

ᶍ☼ ᶱ ᵰᶉᵪᶂᵾᴳL1CAM+ᶎ ᶡ ᵣ ╣ ᶆᵡᶂᵾᴳ 

 

ᶊ ᵴᶫᶪ ᵫᶲ ᶍ ᵪᶨᴲ ᶱᵴᶨᶊ ᵶᶅᵣᵮᵾᶠ

ᶊᶎ ᶊ ᵥḁ᷄Ḳᴻḓḻ᷅ ᵿᵰᶆᶎ ᶆᵡᶩᴲ ᶊ ᵸᶪᵲ

ᶇᵫ ᶆᵡᶪᵲᶇᵫ ᶨᵪᶇᶉᶂᵾᴳᶝᵾᴲ ḁ᷄Ḳᴻḓḻ᷅ᶇᵶᶅ ᵮ ᶮ

ᶫᶅᵣᶪ ᶍ ᵫ ᶆᶎᶉᵣᵲᶇᶱᴲ ᵫ═שּ ᵸᶪ

ᵫᵡᶪᴳᶉᵻᶉᶨᴲ ᶣ ᶍḥḲᴻḟ ᶉᶈᶍ ᴴ

ᶊ ᵶᶅᴲ ╫ ᶆᶍ ᵫ Ḿ ᶫᶅᵣᵾᵪᶨᶆᵡᶪᴳ 

ᶊᶧᶩ ᶱ ᵣᵾ hrHPV-DNA ᵫ ᶱ ᵣᵾ ᶍ

ᶇוֹ ᵣ╗ ᶱ ᵸᵲᶇᵫ ᶨᵪᶇᶉᶂᵾᴳ ᶍᶷḑḘḻḎᴻḀᶍ╗ᶃᶎᴲ

ᶍ ᷀ḋḟᶱ ᵣᶅ ᵫ ᵶᵾ ᶱ ᵶᵾᵲᶇᶆᵡᶪᴳ

ᶍ ᶣ ᵫ ᶇᶉᶪᵲᶇᶆ ᶱ ᵧᶨᶫᴲᵪᶃ╗ ᶇ ᶊ ᶆ

ᵬᶪᵲᶇᵪᶨ ᶱ ᶊ ᵸᶪᵲᶇᵫᶆᵬᶪᶇ ᵧᶨᶫᶪᴳᵶᵪᵶᶉᵫᶨᴲ

ᶎ ASC-US ᶆᵡᶂᵾ ᶱ ᶇᵶᵾᵲᶇᵪᶨᴲ ᶆ ᵸᶘ

ᵬCIN2+ᶍ ᶱ ᵶᵾ ᵫ ᶉᵪᶂᵾᴳᵼᶍᵾᶠᴲCIN2+ ᶱ ᵸᶪ ᶆᶍ

ᶱ ᵬᶊ ᵸᶪ ᶱ ᵶᴲ ᶱ ᶆᵡᶪᴳᵴᶨᶊᴲ ᶊ

ᵫᶲ ᶗꞌ ᵸᶪ ᶊᶎᴲ ᶊ CIN ᶱ ᵴᶉᵣ HPV ᶊ ᵸᶪ

ᶷḳ᷉ḲḂḨᶱ ᵸᶪᵲᶇᵫ ᶆᵡᶪᴳ 

ᶆᶎ Ú Ḳḻḙ ᶱ ᶟ ᶊᶧᶩ ᶱ ᵶᴲ

Ḳḁ᷄∙ ᶍ ᶊ ᵶᶅ טּ ᶱ ᶂᵾ ᶱ ᶇᵶ

ᵾᴳ ᶊﬞ ᶆ ᵴᶫᶅᵬᵾ ProMisEᶎᴲ ᶍ᷈ḣᴻḐᶍ ᶱ ᶊᶎ

ᵶᶉᵪᶂᵾᴳᵼᶍᵾᶠᴲטּ ᶍ ᶊ ᶄᵮ Ḳḁ᷄ ᶇᴲ

L1CAM ᶊ ᵸᶪ IHC ᶱ ᶊּנᵧᵾ ᵾᶉ ᶱ ∏ᵶᴲ ᶍ᷈ḣᴻḐ

ᶍ ᶱ ᵸᶪᵲᶇᶱטּ ᵶᵾᴳḲḻḙ ᶱ ᶟ ᶊᶧᶩ ᵴᶫᵾ

Ḳḁ᷄ ᶍ ᵫ ᶠᶅ ᶆᵡᶂᵾᵲᶇᵪᶨᴲ ᷊ḞḇᶹḜḻ᷅ᶍᵾᶠᶍ ᶱ

ᵸᶪ ᶉ ᶆᵡᶪᵲᶇᶱ ᵶᵾᴳ ᶊᵩᵣᶅᵲᶍᶧᵥᶉ Ḳ

ḁ᷄ ᵫ ∙ ᶱ ᶠᶪᵾᶠᴲ═ ᶊᶡᶷḑḘḻḎᴻḀᵫᵡᶪᴳᶝᵾᴲ

POLE-EDM ᶡ ᶠᶅ ᶉ ᶱ ᵶᵾᴳᵲᶫᶎᴲ ᵸᶪ ᶍ Ḧᴻ᷀ᴻᶣ
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ᶉ ╣ ᶊ ᶮᶨᶉᵪᶂᵾᴳᵼᶍᵾᶠᴲPOLE-EDMᶍ ᶎלּ

ᶆ ᶂᵾ ᷊ḞḇᶹḜḻ᷅ᶍᵾᶠᶍ ᶍ ᶆ ᶡ᷈ḁḐᶱ ᵸᶪᶡᶍᶆᵡᶪ

ᵫᴲ Ḳḁ᷄∙ ᶍ ᶆᶎ ᵴᶫᶪᶘᵬ ᶆᵡᶪᶇ ᵧᶪᴳ│ᶉᶪ

ᶊ ᶄᵣᶅ ᵴᶫᵾ ᷈ḣᴻḐᶆ validation studyᶱ ᵥᵲᶇᶆᴲᶈᶍ ᵫ

ᵶᵾ ᴲוֹ ᵫ ᶇᶉᶂᵾᶍᵪ ᵶᵾᵣᶇ ᵧᶅᵣᶪᴳ╗ ᶆᴲ ᶊ

ᵩᵣᶅᶎ L1CAM+ᵫ ᶡ ᵣ ╣ ᶆᵡᶂᵾᴳᶝᵾᴲL1CAM+ ᶊᵩᵣᶅᶹ

ḡḻḐᶍ ᵫ 5 ∙ ᶊ ᵷᶅᵣᵾᵲᶇᶡ ᶊ ᵸᶘᵬᶆᵡᶪᴳᵶ

ᵪᵶᶉᵫᶨᴲL1CAM ᶱ ᶇᵶᵾ ᶎ ᵴᶫᶅᵩᶨᵹᴲ ᶍ ᶣ ┌ᶍ

ᶆᶈᶍᶧᵥᶉ ᶱֹוᵾᵶᶅᵣᶪᶍᵪᶡ ᶆᵡᶪᴳ ᶍℓ ᶊᵩᵣᶅᶡ

L1CAMᵫ ╣ ᶆᵡᶪᵲᶇᵫ ᵴᶫᶅᵩᶩᴲ יִ ᶉ ᶍ ᴲ

ᶍ ᵫ ᵴᶫᶪᴳ 
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ᶊᵩᵣᶅᵳ ᶱ ᶩᶝᵶᵾ ╪═ ╪ְ ᴴ ═

ְ שּ ְ ♣ ᶊ ᵶᶝᵸᴳ 

 

ᶊ ᵴᶫᵾ ᶍ ᶊᵩᵣᶅᴲ ᶊᶃᵣᶅᵳ

ᵬᶝᵶᵾ ╪ְ ְשּ ᴲᶉᶨᶒᶊ ᴲ ᶍ

ᶊᶃᵣᶅᵳ ᵬᶝᵶᵾ ְ ║ ᴲꜛ ᴲ ║₲ ᴲ

ᶊ ᵮ ᵶ ᵱᶝᵸᴳ 

 

ᵫᶲ ᶊᵩᵰᶪ᷊ḵ᷇ᴻḐḦᴻ᷀ᴻᶍ ᶊᵩᵣᶅᴲ ᶊᶃᵣᶅ

ᵳ ᵬᶝᵶᵾ ᵫᶲ ְ ᵫᶲ ḃḻḇᴻְ ḃḻḇᴻ ְ

ם ╗ ᴲᶉᶨᶒᶊ ᴲ ᶍ ᶊᶃᵣᶅᵳ ᵬᶝᵶᵾ

ᵫᶲ ְ ᵫᶲ ḃḻḇᴻְ ᴲ ᴲᶉᶨᶒᶊ

ᶊᶃᵣᶅᵳ ᵬᶝᵶᵾ ╪ְ ְשּ ᶊ ᵮ ᵶ

ᵱᶝᵸᴳ 

 

ᶍ ᶊᵩᵰᶪ᷊ḵ᷇ᴻḐḦᴻ᷀ᴻᶍטּ ᶊᵩᵣᶅᴲ ᶊ

ᶃᵣᶅᵳ ᵬᶝᵶᵾ ╪ְ ְשּ ᴲᶉᶨᶒᶊ

ᶱᶎᵷᶠלּ ᶊ ᵶᶅᵳ ᵬᶝᵶᵾ ╪ְ

ḃḻḇᴻְ ְ מּ ᴲ ╪ְ ᷇ḖḨᴴ᷈ḻ

ḙḓᶿḻ ְ ְ ᴲᶉᶨᶒᶊ Ḧᶹ᷄ḵᶷḴᶹᶍ

ᶊᶃᵣᶅᵳ ᵬᶝᵶᵾ ═ ְ ְ  (

╪ᵫᶲ┼ ְ ם (╢═ ᴲᶉᶨᶒᶊ ᶊᶃᵣᶅᵳ

ᵬᶝᵶᵾ ╪ְ ½שּ ְ ᴲ

╪ְ ְשּ ᶊ ᵮ ᵶ ᵱᶝᵸᴳᶝᵾᴲ ♫ טּ ᴲ

ᴴ ᶊᶃᵣᶅᵳ ᵬᶝᵶᵾ᷇ḖḨᴴ᷈ḻḙḓᶿḻ ᵩᶧᶒ

ḃḻḇᴻְ ╢ᶍ ·ᶊ ᶧᶩ ᵮ ᵶ ᵱᶝᵸᴳ 

 

ᶍ ᶊᵡᵾᶩᴲᵳ נּ ᵬᶝᵶᵾ ᴲ ᶱ ᵶᶅ ᵬᶝᵶᵾ

ᶊᴲᵲᶍ ᶱᵩ ᶩᵶᶅ ᵶ ᵱᶝᵸᴳ 
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♬  

 

ᶅᶍ ᶊᵩᵣᶅ ᵸᶘᵬ ♬ ᶎᶉᵣᴳ 
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