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ɸʅʆʊɸʎɯʗ 

 

ɿʝʤʩʢʦʚʘ ʆ.ɺ. ʆʧʪʠʤʽʟʘʮʽʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʥʘʫʢ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.23 çʇʨʦʤʝʥʝʚʘ ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷè (22 ï 

ʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ). ï ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʽʤ. ʘʢʘʜ. 

ɸ.ʇ. ʈʦʤʦʜʘʥʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè, ʂʠʾʚ, 2024. 

ɻʣʽʦʙʣʘʩʪʦʤʘ (ʜʠʬʫʟʥʘ ʛʣʽʦʤʘ 4 ʩʪʫʧʝʥ ̫ʟʣʦʷʢʽʩʥʦʩʪʽ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ 

ɺʆʆɿ) ð ʮʝ ʥʘʡʛʽʨʰʘ ʟʘ ʧʨʦʛʥʦʟʦʤ ʪʘ ʥʘʡʯʘʩʪʽʰʘ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʩʝʨʝʜ 

ʜʦʨʦʩʣʠʭ ʧʝʨʚʠʥʥʘ ʧʫʭʣʠʥʘ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ), ʟ ʤʝʜʽʘʥʦʶ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ɿɺ) 12ï18 ʤʽʩ. (Rades D. et al., 2021; Rodr²guez-Camacho 

2022; Kotecha, 2023; Kim, 2024). ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʛʣʽʦʙʣʘʩʪʦʤʫ ʚʘʨʽʶʻ ʚʽʜ 3,19 

ʜʦ 4,17 ʚʠʧʘʜʢʽʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʥʷ (Razavi et al., 2016; Batash et al., 2017; 

Fabbro-Peray et al., 2019). ʋ 2022 ʨ. ʅʘʮʽʦʥʘʣʴʥʠʡ ʢʘʥʮʝʨ-ʨʝʻʩʪʨ ʋʢʨʘʾʥʠ ʧʦʤʽʞ 

106151 ʚʠʧʘʜʢʽʚ ʫʩʽʭ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʟʘʨʝʻʩʪʨʫʚʘʚ 1328 ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʩʢʣʘʜʘʣʦ 1,3 % ʚ ʟʘʛʘʣʴʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ. ɿʘ ʧôʷʪʠʨʽʯʥʠʡ ʧʝʨʽʦʜ ʟ 2015 ʨ. ʧʦ 2019 ʨ., ʱʦ 

ʧʝʨʝʜʫʚʘʚ ʧʘʥʜʝʤʽʾ COVIDï19 ʪʘ ʧʦʚʥʦʤʘʩʰʪʘʙʥʽʡ ʨʦʩʽʡʩʴʢʽʡ ʚʽʡʩʴʢʦʚʽʡ ʘʛʨʝʩʽʾ, 

ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʚʘʣʦʩʷ 3090 ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦ ,ʁ ʱʦ ʩʪʘʥʦʚʠʣʦ ʙʽʣʴʰʽʩʪʴ 

(57,4 %) ʫʩʽʭ ʛʣʽʦʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (Rozumenko A. et al., 2022).  

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʜʦʩʷʛʥʝʥʥʷ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ, ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʽ ʪʘ 

ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʻ ʥʘʡʤʝʥʰʠʤʠ ʚ ʩʪʨʫʢʪʫʨʽ 

ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (Miller et al., 2021). ɺʪʽʤ, ʢʦʤʧʣʝʢʩʥʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ ʣʽʢʫʚʘʥʥʷ ʧʦʢʨʘʱʫʻ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, 

ʥʘʪʦʤʽʩʪʴ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ (ʇʊ) 

ʧʦʚôʷʟʘʥʘ ʟʽ ʟʥʘʯʫʱʠʤ ʟʤʝʥʰʝʥʥʷʤ ʚʠʞʠʚʘʥʦʩʪʽ (Burton, 2020; Fekete, 2023).  

ʉʴʦʛʦʜʥʽ ʨʘʜʽʘʮʽʡʥʘ ʦʥʢʦʣʦʛʽʷ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʟʥʘʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, 

ʦʩʢʽʣʴʢʠ ʩʫʯʘʩʥʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʘʧʘʨʘʪʠ ʩʧʨʦʤʦʞʥʽ ʩʫʪʪʻʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ 
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ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʟʘ ʨʘʭʫʥʦʢ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ (Laine, 2015; 

Valentini, 2020; Rodin, 2021). ɻ̔ ʧʦʬʨʘʢʮʽʡʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ (ɻʇʊ), ʱʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘʪʝʧʝʨ ʷʢ ʧʨʠʡʥʷʪʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʪʘʥʜʘʨʪʥʽʡ ʇʊ (ʉʇʊ), 

ʜʦʟʚʦʣʷ ̒ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʢʫʨʩʫ ʦʧʨʦʤʽʥʝʥʥʷ, ʟʙʽʣʴʰʠʪʠ ʢʦʤʬʦʨʪ ʧʘʮʽʻʥʪʽʚ, 

ʟʥʠʟʠʪʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥ ̔ ʨʠʟʠʢʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽ ʚʠʪʨʘʪʠ (Trone, 2020; Melo, 2021; Ghaderi, 2022). ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘ 

ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʽ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʧʽʜʭʦʜʽʚ ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ (Irabor, 2020; Kraus, 

2022). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʢʦʥʪʨʦʣʶ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ 

ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨ., ʟʘʪʚʝʨʜʞʝʥʽʡ ʚ ʋʢʨʘʾʥʽ ʚ 2024 ʨ., ʜʦʩʪʫʧʥʽʩʪʴ ʦʥʢʦʣʦʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʻ ʦʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ 

ʽ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʚ ʫʤʦʚʘʭ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ, ʱʦ ʪʨʠʚʘʻ ʟ 24 ʣʶʪʦʛʦ 

2022 ʨ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ɻʇʊ ʚ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʦʧʨʦʤʽʥʝʥʥ ʁʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ/ʘʙʦ ʟ ʥʠʟʴʢʦʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʩʭʚʘʣʝʥʦ ʘʢʪʫʘʣʴʥʠʤʠ ʢʝʨʽʚʥʠʤʠ ʥʘʩʪʘʥʦʚʘʤʠ 

(ʅʘʮʽʦʥʘʣʴʥʦʾ ʚʩʝʦʭʦʧʣʶʶʯʦ ʾ ʦʥʢʦʣʦʛʽʯʥʦ ʾ ʤʝʨʝʞ ̔ ʉʐɸ (NCCN) ʪʘ 

ɭʚʨʦʧʝʡʩʴʢʦ ʾʘʩʦʮʽʘʮʽ ʾʥʝʡʨʦʦʥʢʦʣʦʛʽʾ (EANO) (Nabors, 2020; Wen, 2020; Weller, 

2022). ʇʨʦʪʝ ʧʠʪʘʥʥʷ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟ ʧʨʦʛʥʦʩʪʠʯʥʦ ʚʠʱʠʤʠ 

ʰʘʥʩʘʤʠ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ, ʟʦʢʨʝʤʘ, ʫ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʪʘ ʟ ʚʠʩʦʢʦ ʁ

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʁʩʧʨʦʤʦʞʥʽʩʪʶ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ (Chidley et al., 2022).  

ʅʘʨʘʟʽ ʥʝ ʽʩʥʫʻ ʢʦʥʩʝʥʩʫʩʫ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ. ʈʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʧʨʝʮʠʟʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ (ʟʘ ʦʜʥʫ ʯʠ 

ʜʝʢʽʣʴʢʘ ʬʨʘʢʮʽʡ ʚ ʨʝʞʠʤʽ ʫʣʴʪʨʘʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ), ʷʢ ʫ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʦ ʾ

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʪʘʢ ʽ ʚ ʤʦʥʦʨʝʞʠʤʽ ʧʦʣʽʧʰʫʻ ʣʦʢʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ, 

ʤʘʻ ʧʨʠʡʥʷʪʥʠʡ ʧʨʦʬʽʣʴ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘ ̒ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ (Coffey et al., 1992; Rades et al., 2020; Habibi 

et al., 2024). 
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ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʩʫʯʘʩʥʽʡ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 

ʪʘ ʚʧʣʠʚʫ ʥʘ ʷʢ̔ʩʪʴ ʞʠʪʪʷ (ʗɾ), ʻ ʥʝ ʯʠʩʝʣʴʥʠʤʠ, ʧʨʦʪʝ, ʙʝʟʩʫʤʥʽʚʥʦ, ʤʘʶʪʴ 

ʚʠʩʦʢʠʡ ʧʨʠʦʨʽʪʝʪ. 

ʈʦʟʨʦʙʢʘ ʥʘʜʽʡʥʠʭ ʪʘ ʟʨʫʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʜʽʶ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʷʢ ʩʘʤʦʛʦ ʧʘʮʽʻʥʪʘ, ʪʘʢ ʽ ʡʦʛʦ 

ʧʫʭʣʠʥʠ, ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥ ̫ ʥ̔ʥʦʚʘʮʽʡʥʦʛʦ 

ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ɻʇʊ (Forker et al., 2015; Price et al., 2023). 

ɽʣʝʢʪʨʦʬʦʨʝʟ ʦʢʨʝʤʠʭ ʢʣʽʪʠʥ, ʘʙʦ ʢʦʤʝʪʥʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ ʻ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʛʝʥʦʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ. ʇʦʧʨʠ ʧʝʨʝʢʦʥʣʠʚʽ ʧʝʨʝʚʘʛʠ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ (ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦ ʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʛʝʥʦʤʫ), ʮʝʡ ʤʝʪʦʜ ʥʝ ʥʘʙʫʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ (Azqueta et al., 2015; Gyori et al., 2021).  

ɺʦʜʥʦʯʘʩ, ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʚôʷʟʫʶʪʴ ʟ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʉʝʨʝʜ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʻ ʚʘʢʮʠʥʘʮʽʷ ʘʫʪʦʣʦʛʽʯʥʠʤʠ ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ (ɼʂɺ), 

ʚʨʘʭʦʚʫʶʯʠ ʢʣʶʯʦʚʫ ʨʝʛʫʣʷʪʦʨʥʫ ʨʦʣʴ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ (ɼʂ) ʚ ʬʦʨʤʫʚʘʥʥʽ 

ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʦʪʝʥʮʽʘʣʴʥʫ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʾʭ ʝʬʝʢʪʫ 

(Khranovskaya et al., 2014; Matsuo et al, 2021; Liau et al., 2022).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʱʝʦʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʧʨʠʩʚʷʯʝʥʘ ʦʧʪʠʤʽʟʘʮʽ ʾ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʪʘ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʘʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧôʷʪʠ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ 1 çɺʠʟʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè ʜʝʤʦʥʩʪʨʫʻ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʢʦʛʦʨʪʠ 
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205 ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʦʶ ʟʘ 

ʨʝʞʠʤʦʤ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʛʨʫʧʘ ʉʇʊ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʝʞʠʤ) ð 

49 (23,9 %) ʧʘʮʽʻʥʪʽʚ; ʛʨʫʧʘ ɻʇʊ (ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ) ð 110 (53,7 %) 

ʧʘʮʽʻʥʪʽʚ; ʛʨʫʧʘ WBRT (ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ) ð 46 (22,4 %) 

ʧʘʮʽʻʥʪʽʚ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʪʘʥʜʘʨʪʥʠʡ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤʠ ʦʧʨʦʤʽʥʝʥʥʷ 

ʧʽʜʚʠʱʫʶʪʴ ɿɺ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ (ɹʇɺ) ʧʦʨʽʚʥʷʥʦ 

ʟ ʦʧʨʦʤʽʥʝʥʥʷʤ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (p=0,00000 ʽ p=0,00000 ʚʽʜʧʦʚʽʜʥʦ). 

ʄʝʜʽʘʥʘ ɿɺ ʜʣʷ ʛʨʫʧʠ ʉʇʊ ʩʪʘʥʦʚʠʣʘ 15,0 (95 % ɼɯ 14,1ï17,1) ʤʽʩ.; ʛʨʫʧʠ ɻʇʊ ï 

16,5 (95 % ɼɯ 14,1ï18,8) ʤʽʩ.; ʛʨʫʧʠ WBRT ï 8,7 (95 % ɼɯ 7,5ï9,5) ʤʽʩ. ɸʥʘʣʦʛʽʯʥʦ 

ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ɿɺ, ʛʨʫʧʘ WBRT ʤʘʣʘ ʟʥʘʯʥʦ ʛʽʨʰʫ ʤʝʜʽʘʥʫ ɹʇɺ ï 5,1 (95 % ɼɯ 

4,0ï6,0) ʤʽʩ., ʘʥʽʞ ʛʨʫʧʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ: 

ʉʇʊ ï 9,0 (95 % ɼɯ 9,0ï10,0) ʤʽʩ.; ɻʇʊ ï 9,0 (95 % ɼɯ 8,0ï10,0) ʤʽʩ. ʇʨʠ ʮʴʦʤʫ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʚʘʛʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ ʥʘʜ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ ʫ ɿɺ (p=0,07) ʪʘ 

ɹʇɺ (p=0,43), ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 3ï5 ʩʪʫʧʝʥʷ ʟʘ 

CTCAE v 5.0 ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʟʘ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ (ʂʉɺ), ʙʽʣʴʰ ʧʨʝʮʠʟʽʡʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʪʘʢʦʞ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ ʉʇʊ 

 ̔ɻʇʊ (ʨ=0,07): ʤʝʜʽʘʥʘ ʂʉɺ ʜʣʷ ʛʨʫʧʠ ɻʇʊ ʩʢʣʘʣʘ 17,5 (95 % ɼɯ 14,6ï19,7) ʤʽʩ., 

ʛʨʫʧʠ ʉʇʊ ï 15,7 (95 % ɼɯ 14,1ï17,8) ʤʽʩ. ɺʦʜʥʦʯʘʩ, ʢʨʠʚʽ ʂʘʧʣʘʥʘ-ʄʘʡʝʨʘ ʜʣʷ 

ʂʉɺ ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ (ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʚʠʭ ɿɺ ʪʘ ɹʇɺ) ʤʘʣʠ 

ʧʝʨʝʪʠʥ ʚ ʪʦʯʮʽ, ʙʣʠʟʴʢʽʡ ʜʦ ʤʝʜʽʘʥʠ, ʟ ʯʽʪʢʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʛʨʫʧʽ ɻʇʊ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʜʽʘʥʠ.  

ʅʘʩʪʫʧʥʽ ʢʣʽʥʽʯʥʽ ʬʘʢʪʦʨʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ 

ʚʧʣʠʚ ʥʘ ʂʉɺ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ ʚ ʥʘʧʽʚʧʘʨʘʤʝʪʨʠʯʥʽʡ ʨʝʛʨʝʩʽʡʥʽʡ 

ʤʦʜʝʣʽ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ: ʚʽʢ (ʨ=0,003); ʩʪʘʪʴ (ʨ=0,02); ʨʘʜʠʢʘʣʴʥʽʩʪʴ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (ʨ=0,002); ʭʽʤʽʻʪʝʨʘʧʝʚʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ (ʨ=0,000000); 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ ʧʝʨʝʜ ʧʨʦʤʝʥʝʚʠʤ ʣʽʢʫʚʘʥʥʷʤ 

(ʨ=0,0003). ʈʠʟʠʢ ʩʤʝʨʪʽ HR ʧʨʠ ʥʝʨʘʜʠʢʘʣʴʥʽʡ ʨʝʟʝʢʮʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ 
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ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ 2,4 ʨʘʟʘ (ʨ=0,001493; HR 2,4; 95 % ɼɯ 1,4ï4,0) ʚʽʜʥʦʩʥʦ ʜʦ 

ʨʘʜʠʢʘʣʴʥʦʾ. ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʚʘʚʩʷ ʨʠʟʠʢ ʩʤʝʨʪʽ ʧʨʠ ʥʠʟʴʢʦʤʫ 

(Ò70 ʙʘʣʽʚ) ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʪʫʩ ̔ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ HR=2,8 

(ʨ=0,000329; HR=2,8; 95 % ɼɯ 1,6ï5,0) ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʇʊ. ɼʣʷ ʧʘʮʽʻʥʪʽʚ 

ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʨʠʟʠʢ ʩʤʝʨʪʽ HR ʚʠʷʚʠʚʩʷ ʫ 1,7 ʨʘʟʘ ʚʠʠɦʡ (ʨ=0,016267; HR=1,7; 

95 % ɼɯ 1,1ï2,5), ʘʥʽʞ ʜʣʷ ʞʽʥʦʢ. ʇʨʦʚʝʜʝʥʥʷ ʭʽʤʽʻʪʝʨʘʧʽ ʾʟʥʠʞʫʚʘʣʦ ʨʠʟʠʢ 

ʩʤʝʨʪʽ ʥʘ 82 % (ʨ=0,000000; HR 0,18; 95 % ɼɯ 0,1ï0,3). ʋ ʧʘʮʽʻʥʪʽʚ, ʤʦʣʦʜʰʠʭ ʟʘ 

60 ʨʦʢʽʚ, ʨʠʟʠʢ ʩʤʝʨʪʽ ʙʫʚ ʥʘ 47 % ʥʠʞʯʠʡ (ʨ=0,003303; HR 0,53; 95 % ɼɯ 0,4ï

0,8), ʘʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ 60 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ 

ʣʽʢʫʚʘʥʥʷ (ɼɽʃ) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ (45 ʟ 48) ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʥʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʫ ʂʉɺ 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʽʥʪʝʨʧʦʣʴʦʚʘʥʠʭ ʢʨʠʚʠʭ ɺʝʡʙʫʣʣʘ ʛʨʫʧ ʉʇʊ ʽ ɻʇʊ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʽʨʥʦʚʘ (ʨÓ0,05). ʅʘʪʦʤʽʩʪʴ ʧʘʮʽʻʥʪʠ-ʯʦʣʦʚʽʢʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʪʘ ʞʽʥʢʠ ʚʽʢʦʤ 60 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ ʟ ʪʘʢʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʢ ʥʝʨʘʜʠʢʘʣʴʥʘ ʨʝʟʝʢʮʽʷ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʭʽʤʽʻʪʝʨʘʧʽʾ ʪʘ ʥʠʟʴʢʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ (Ò 70 ʙʘʣʽʚ) ʤʘʣʠ ʧʝʨʝʚʘʛʫ ʟʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 2 çʗʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʽʩʣʷ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʪʘ ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾè ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʗɾ 

159 ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (ʛʨʫʧʘ ʉʇʊ ï 49 (23,9 %) 

ʧʘʮʽʻʥʪʽʚ; ʛʨʫʧʘ ɻʇʊ ï 110 (53,7 %) ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ 

ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ (ʩʪʘʥʜʘʨʪʥʠʡ vs. ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ). ʗɾ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ EORTC QLQ-C30 v. 3.0 (Fayers et al., 1995) ʪʨʠʯʽ 

ʧʦʩʣʽʜʦʚʥʦ ʧʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʦʛʣʷʜʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʝʨʝʟ 

3, 6 ʪʘ 12 ʤʽʩ. ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʇʘʮʽʻʥʪʠ ʙʫʣʠ ʦʧʠʪʘʥʽ 

ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʟʥʘʯʝʥʦʛʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ: ʰʢʘʣʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʫ ʟʜʦʨʦʚôʷ (ɻʉɿ), ʜʦʤʝʥ ʚʪʦʤʠ, ʜʦʤʝʥ ʙʝʟʩʦʥʥʷ.  

https://paperpile.com/c/hGBmM4/8AYcQ
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ɺʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ 

ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʗɾ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʛʨʫʧʠ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʦʧʠʪʫʚʘʥʴ (ʪʝʩʪ ʌʨʽʜʤʘʥʘ), ʘ ʪʘʢʦʞ ʧʨʠ ʧʦʧʘʨʥʦʤʧʦʨʽʚʥʷʥʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʦʢʨʝʤʦ ʚ ʛʨʫʧʘʭ ʟʘ ʢʨʠʪʝʨʽʻʤ ʟʥʘʢʦʚʠʭ ʨʘʥʛʽʚ 

ɺʽʣʢʦʢʩʦʥʘ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʘ ʨʽʟʥʠʮʷ ʫ ʧʦʢʘʟʥʠʢʘʭ ʗɾ ʚ ʛʨʫʧʘʭ ʉʇʊ 

ʽ ɻʇʊ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʨʫʛʦʛʦ ʧʨʦʪʠ ʪʨʝʪʴʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ ʟʘ ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘʡʤʝʥʰʘ ï ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʧʝʨʰʦʛʦ ʟ ʜʨʫʛʠʤ ʦʧʠʪʫʚʘʥʥʷʤ: ʚ ʛʨʫʧʽ ʉʇʊ ï ʪʽʣʴʢʠ ʟʘ ʜʦʤʝʥʦʤ ʙʝʟʩʦʥʥʷ 

(ʨ=0,000733), ʚ ʛʨʫʧʽ ɻʇʊ ð ʪʽʣʴʢʠ ʟʘ ʜʦʤʝʥʦʤ ʚʪʦʤʠ (ʨ=0,016813). ɼʠʥʘʤʽʢʘ 

ʮʝʥʪʨʘʣʴʥʦʾ ʪʝʥʜʝʥʮʽʾ ʗɾ ʚ ʤʝʞʘʭ ʛʨʫʧʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʧʦʩʪʫʧʦʚʝ ʾʾ 

ʟʥʠʞʝʥʥʷ, ʟ ʥʠʞʯʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʝʛʘʪʠʚʥʦʾ ʜʠʥʘʤʽʢʠ ʚ ʛʨʫʧʽ ɻʇʊ, ʘʥʽʞ 

ʚ ʛʨʫʧʽ ʉʇʊ.  

ʄʽʞʛʨʫʧʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʗɾ ʚ ʛʨʫʧʘʭ ʉʇʊ 

 ̔ɻʇʊ ʟʘ ʜʦʧʦʤʦʛʦʶ U ʪʝʩʪʫ ʄʘʥʥʘïʋʽʪʥʽ ʟʘʬʽʢʩʫʚʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ (p<0,05) ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʦʧʠʪʫʚʘʥʥʷ ʤʽʞ ʮʠʤʠ ʛʨʫʧʘʤʠ ʪʘ 

ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʧʝʨʝʚʘʛʫ ʫ ʗɾ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʝʜʽʘʥʠ ʧʘʮʽʻʥʪʽʚ 

ʛʨʫʧʠ ɻʇʊ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʢʘʟʥʠʢʘʭ ʗɾ ʦʜʥʽʻʾ 

ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʘʥʘʣʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ɟ-ʪʝʩʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʩʫʢʫʧʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʫ ʛʨʫʧʽ, ʪʦʙʪʦ ʚʝʩʴ ʨʦʟʧʦʜʽʣ. ʎʝ 

ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʚʩʽ ʧʘʮʽʻʥʪʠ ʛʨʫʧʠ ɻʇʊ ʜʦʤʽʥʫʶʪʴ ʟʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʗɾ ʥʘʜ ʧʘʮʽʻʥʪʘʤʠ ʛʨʫʧʠ ʉʇʊ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʚʠʱʫ ʗɾ ʟʘ ʰʢʘʣʦʶ ɻʉɿ ʪʘ ʜʦʤʝʥʘʤʠ 

ʚʪʦʤʠ ʽ ʙʝʟʩʦʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ɻʇʊ. ɺʽʜʧʦʚʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ ʦʧʨʦʤʽʥʝʥʥʷ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʫ ʚ ʨʦʟʨʽʟʽ ʚʧʣʠʚʫ ʥʘ ʗɾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ 3 çɺʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, 

ʷʢʽ ʦʪʨʠʤʘʣʠ ʛʽʧʦʬʨʘʢʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʨʝʞʠʤʽè. 

B ʨʝʪʨʦʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 68 ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ, ʟ ʤʝʪʦʶ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʛʽʧʦʬʨʘʢʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ (ʚ ʨʝʞʠʤʽ ʫʣʴʪʨʘʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ) 
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ʚ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʨʝʞʠʤʽ ʥʘ ʣʽʥʽʡʥʦʤʫ ʧʨʠʩʢʦʨʶʚʘʯʽ çTrilogyè ʟ ʧʨʠʚʦʜʫ 

ʧʨʦʜʦʚʞʝʥʦʛʦ ʨʦʩʪʫ/ʨʝʮʠʜʠʚʫ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʪʘ ʜʦʩʣʽʜʠʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʚ ʮʽʡ ʢʦʛʦʨʪʽ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ (41 (60,3 %) ʤʘʣʘ 

ʤʽʩʮʝ ʦʜʥʦʬʨʘʢʮʽʡʥʘ ʩʪʝʨʝʦʪʘʢʩʠʯʥʘ ʨʘʜʽʦʭʽʨʫʨʛʽ ̫ (ʉʈʍ) ʟ ʩʝʨʝʜʥʴʦʶ 

ʧʝʨʝʜʧʠʩʘʥʦʶ ʜʦʟʦʶ (ʇɼ) 15,5 (ʽʥʪʝʨʚʘʣ 12,0ï20,0) ɻʨ. ɺ 27 (39,7 %) ʚʠʧʘʜʢʘʭ 

ʉʈʍ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ 3ï5 ʬʨʘʢʮʽʡ, ʟ ʩʝʨʝʜʥʴʦʶ ʨʘʟʦʚʦ  ʁʚʦʛʥʠʱʝʚʦ  ʁʜʦʟʦ  ʁ(ʈɺɼ) 

7,0 (4,8ï8,5) ɻʨ ʪʘ ʩʝʨʝʜʥʴʦʶ ʩʫʤʘʨʥʦʶ ʚʦʛʥʠʱʝʚʦ  ʁʜʦʟʦ  ʁ (ʉɺɼ) 26,7 (19,5ï

42,0) ɻʨ. 

ʄʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ (ɺʇʉʈʍ) 

ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʩʢʣʘʣʘ 9,3 (95 % ɼɯ 5,6ï22,7) ʤʽʩ., ʧʨʠ ʮʴʦʤʫ 

ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʫ ʢʦʛʦʨʪʽ (72 %) ʧʨʦʞʠʣʠ ʥʝ ʤʝʥʰʝ 6 ʤʽʩ. ʧʽʩʣʷ ʉʈʍ, 

ʘ ʪʨʝʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʚʠʙʽʨʢʠ (34 %) ʧʨʦʞʠʣʘ ʥʝ ʤʝʥʰʝ ʦʜʥʦʛʦ ʨ. ʧʽʩʣʷ 

ʨʘʜʽʦʭʽʨʫʨʛʽʾ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ. ʋ 48 % ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ 

2-ʨʽʯʥʠʡ ʪʝʨʤʽʥ ʂʉɺ (ʚʽʜ ʜʘʪʠ ʭʽʨʫʨʛʽʯʥʦʾ ʨʝʟʝʢʮʽʾ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ 

ʛʣʽʦʙʣʘʩʪʦʤʠ), ʧʨʠ ʤʝʜʽʘʥʽ ʂʉɺ ï 21,7 (95 % ɼɯ 16,4ï43,1) ʤʽʩ. ɸʥʘʣʽʟ ʤʝʪʦʜʦʤ 

ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ ʟʘʨʝʻʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ ʂʉɺ 

ʪʘ ɺʇʉʈʍ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʠʤ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʉʈʍ, 

ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ: ʨʘʜʠʢʘʣʴʥʘ ʭʽʨʫʨʛʽʯʥʘ ʨʝʟʝʢʮʽ ̫ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ 

(p=0,00934 ʪʘ p=0,01592 ʚʽʜʧʦʚʽʜʥʦ); ʞʽʥʦʯʘ ʩʪʘʪʴ (p=0,04799 ʪʘ p=0,02168 

ʚʽʜʧʦʚʽʜʥʦ); ʭʽʤʽʻʪʝʨʘʧʽʷ ʪʝʤʦʟʦʣʦʤʽʜʦʤ (ʨ=0,03538 ʪʘ ʨ=0,02411 ʚʽʜʧʦʚʽʜʥʦ); 

ʚʠʠɦʡ (80ï90 vs. 60ï70 ʙʘʣʽʚ) ʙʘʣ ʟʘ ʰʢʘʣʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ 

ʂʘʨʥʦʚʩʴʢʦʛʦ (p<0,0001 ʜʣʷ ʦʙʦʭ ʧʦʢʘʟʥʠʢʽʚ). ɿʘʬʽʢʩʦʚʘʥʦ ʚʧʣʠʚ ʩʫʤʘʨʥʦ ʾ

ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʦ ʾʜʦʟʠ, ʨʦʟʨʘʭʦʚʘʥʦʾ ʜʣʷ ʧʦʢʘʟʥʠʢʘ Ŭ/ɓ=11 (Ŭ/ɓ ï ʤʽʨʘ  

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʧʝʚʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ɻʨ) BED11 ʟʘ ʚʩʽ ʢʫʨʩʠ 

ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʂʉɺ (p=0,030891): ʥʘʡʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʧʘʮʽʻʥʪʠ ʟ ʩʫʤʘʨʥʦʶ BED11 Ó145 ɻʨ, ʥʘʡʛʽʨʰʫ ï ʧʨʠ BED11 Ò85 ɻʨ. ɺʽʢ, ʢʽʣʴʢʽʩʪʴ 

ʬʨʘʢʮʽʡ, ʜʦʟʘ ʪʘ ʦʙôʻʤ ʤʽʰʝʥʽ ʧʨʠ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʥʝ ʧʽʜʪʚʝʨʜʠʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʚʧʣʠʚʫ ʂʉɺ ʪʘ ɺʇʉʈʍ (ʨÓ0,05). 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ 4 çɼʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʘ ʚʘʢʮʠʥʘʮʽʷ ʷʢ ʩʢʣʘʜʦʚʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʂɺ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜôʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʻ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʙʝʟʧʝʯʥʠʤ, ʤʘʻ ʥʠʟʴʢʠʡ ʧʨʦʬʽʣʴ ʪʦʢʩʠʯʥʦʩʪʽ 

ʟʘ ʰʢʘʣʦʶ CTCAE v. 5.0. ʇʨʦʩʧʝʢʪʠʚʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʦʛʦʨʪʫ 24 ʧʘʮʽʻʥʪʽʚ 

ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʜʣʷ ʷʢʦʾ ʤʝʜʽʘʥʘ ɿɺ ʩʢʣʘʣʘ 24,8 (95 % 

ɼɯ, 18,7ï26,4) ʤʩ̔.; ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ 

ʚʘʢʮʠʥʘʮʽʾ ð 19,7 (95 % ɼɯ, 15,8ï21,9) ʤʽʩ.  

ʇôʷʪʴʜʝʩʷʪ ʜʚʘ ʚʽʜʩʦʪʢʘ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ, ʪʦʙʪʦ ʙʽʣʴʰʝ 

ʧʦʣʦʚʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ, ʟʘʣʠʰʘʣʠʩʴ ʞʠʚʠʤʠ ʱʦʥʘʡʤʝʥʰʝ 2 ʨʦʢʠ ʧʽʩʣʷ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ.  

 ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʠʱʘ ɿɺ ʘʩʦʮʽʶʚʘʣʘʩʴ 

ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʨʘʜʠʢʘʣʴʥʝ ʚʠʜʘʣʝʥʥʷ ʧʫʭʣʠʥʠ, ʤʝʪʠʣʴʦʚʘʥʠʡ ʧʨʦʤʦʪʦʨ 

ʛʝʥʘ MGMT ʧʫʭʣʠʥʠ ʪʘ ʚʠʩʦʢʘ (80ï90 ʙʘʣʽʚ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ) 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʩʪʴ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɼʂɺ (ʨ<0,0001 ʜʣʷ ʫʩʽʭ 

ʧʦʢʘʟʥʠʢʽʚ).  

ɺʠʟʥʘʯʝʥʦ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʥʠʭ ʊ-

ʢʣʽʪʠʥ (ʅʂʊʂ) ̔ ʟ ʬʝʥʦʪʠʧʦʤ CD3+16+56+  ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʷʢʦʩʪʽ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ɼʂɺ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ: Ò 9 % ï ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʽʾ; Ò13 % ï ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ ʜʝʥʜʨʠʪʥʦ-

ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʷʢʱʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ɼʂɺ ʯʘʩʪʢʘ ʅʂʊʂ 

ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ ʩʢʣʘʜʘʣʘ ʤʝʥʰʝ 9 %, ʪʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʮʽ 

ʧʘʮʽʻʥʪʠ ʤʝʥʰ ʝʬʝʢʪʠʚʥʦ ʚʽʜʧʦʚʽʜʘʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ, 

ʫ ʷʢʠʭ ʯʘʩʪʢʘ ʅʂʊʂ ʧʝʨʝʚʠʱʫʚʘʣʘ 9 % (p=0,01). ɺʽʜʧʦʚʽʜʥʦ ʤʝʜʽʘʥʘ ɿɺ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʘ ʧʦʯʘʪʢʫ ɼʂɺ ʤʘʣʠ <9 % ʅʂʊʂ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ, ʩʪʘʥʦʚʠʣʘ 

11 ʤʽʩ. ʅʘʪʦʤʽʩʪʴ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʙʽʨʢʠ, ʷʢʽ ʤʘʣʠ ʯʘʩʪʢʫ ʅʂʊʂ 

>9 % ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʥʘ ʧʦʯʘʪʦʢ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʤʝʜʽʘʥʘ ɿɺ ʥʝ ʙʫʣʘ 

ʜʦʩʷʛʥʫʪʘ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʤʘʣʠ >13 % ʅʂʊʂ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʥʘ 4ï

5 ʚʚʝʜʝʥʥʽ ɼʂɺ, ʤʘʣʠ ʢʨʘʱʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʥʽʞ ʧʘʮʽʻʥʪʠ ʟ ʯʘʩʪʢʦʶ 

ʅʂʊʂ, ʥʠʞʯʦʶ ʟʘ 13 % (p=0,009). ʇʨʠ ʮʴʦʤʫ ʤʝʜʽʘʥʘ ɿɺ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʚʥʝʤ 
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ʅʂʊʂ <13 % ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ ɼʂɺ ʩʪʘʥʦʚʠʣʘ 10 ʤʽʩ. 

ʅʘʪʦʤʽʩʪʴ ʫ ʧʽʜʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʢʦʶ ʅʂʊʂ ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ ɼʂɺ 

ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʙʽʣʴʰʝ 13 %, ʤʝʜʽʘʥʘ ɿɺ ʥʝ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷ ˉ 5 çɸʥʘʣʽʟ ʜʘʥʠʭ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ 

ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʱʦʜʦ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè ʙʫʣʦ ʧʨʦʩʧʝʢʪʠʚʥʦ ʟʘʣʫʯʝʥʦ 

85 ʥʝʦʧʨʦʤʽʥʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʪʘ 14 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, 

ʷʢʠʤ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʅʝʦʧʨʦʤʽʥʝʥʽ ʪʘ ʦʧʨʦʤʽʥʝʥʽ in vitro ʚ ʜʦʟʽ 1,0 ɻʨ ʣʽʤʬʦʮʠʪʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ (ʧʘʮʽʻʥʪʠ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ) ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʽ ʦʩʦʙʠ) ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ï 

TailDNAPercent ʪʘ TailMoment, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʛʝʥʦʪʦʢʩʠʯʥʠʡ 

ʚʧʣʠʚ ʧʝʚʥʦʛʦ ʯʠʥʥʠʢʘ, ʟʦʢʨʝʤʘ, ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɼʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʽʚ ʧʦʢʘʟʥʠʢʽʚ 

TailDNAPercent ʽ TailMoment ʚ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʪʘ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ, ʟ ʤʝʪʦʶ 

ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ ʩʪʫʧʝʥʷ ʚʽʜʤʽʥʥʦʩʪʽ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʩʪʦʩʦʚʘʥʦ ʥʦʚʠʡ 

ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʩʪʘʥʽ ɺʘʩʩʝʨʰʪʘʡʥʘ (Wasserstein Distance), ʷʢ 

ʤʝʪʨʠʢʠ, ʱʦ ʧʦʢʘʟʫʻ ʥʘʩʢʽʣʴʢʠ ʩʠʣʴʥʦ ʨʦʟʧʦʜʽʣʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ 

(ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʜʥʘʢʦʚʠʤʠ ʨʦʟʧʦʜʽʣʘʤʠ = 0).  

 ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟʘʛʘʣʴʥʦʛʨʫʧʦʚʠʡ ʧʦʢʘʟʥʠʢ ɼʝʣʴʪʘ (Ў, ʷʢʠʡ ̒ 

ʟʘʛʘʣʴʥʠʤ ʩʫʤʘʨʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʪʘ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ 

ʧʨʦʛʥʦʟʥʦʛʦ ʟʤʽʥʝʥʥʷ ʛʝʥʦʤʫ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ Ў ʜʣʷ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʚʠʙʽʨʢʠ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʛʝʥʦʤʽ, ʩʧʨʠʯʠʥʝʥʠʤʠ 

in vitro ʧʨʦʤʝʥʝʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ (ʦʜʥʦʚʠʤʽʨʥʘ ʪʘ ʜʚʦʚʠʤʽʨʥʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʚʠʙʽʨʢʠ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ TailDNAPercent ʪʘ TailMoment ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ) 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʩ̔ʪʘʚʥʽ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʘ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʝʣʴʪʘ 
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ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʽʚʥʝʤ ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʟʤʽʥ ʫ ʛʝʥʦʤʽ ʧʘʮʽʻʥʪʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʙʽʨʢʠ. 

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʩʪʫʧʽʥʴ in vitro 

ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ ʚ ʣʽʤʬʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʘʣʽʙʨʦʚʘʥʦʾ ʟʘ ʨʦʟʨʘʭʦʚʘʥʠʤ 

ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ Ў hʢʘʣʠ ʦʮʽʥʢʠ ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʟʤʽʥ ʛʝʥʦʤʫ: ʚʘʨʽʘʥʪ 

ʥʦʨʤʠ, ʦʯʽʢʫʚʘʥʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ, ʥʝʙʝʟʧʝʯʥʠʡ. ʆʪʨʠʤʘʥʽ ʚ ʭʦʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʽ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʢʣʽʥʽʯʥʦʾ ʨʝʣʝʚʘʥʪʥʦʩʪʽ 

ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʥ̔ʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ. ɺʧʝʨʰʝ ʚʠʚʯʝʥʦ ʧʦʪʝʥʮʽʡʥʫ ʨʦʣʴ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ 

ʘʜôʶʚʘʥʪʥʦʾ ʇʊ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʪʘ 

ʜʦʩʣʽʜʞʝʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʱʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʇʊ: ʩʪʘʥʜʘʨʪʥʦʛʦ (ʈɺɼ 2,0 ɻʨ, ʉɺɼ 60,0 ɻʨ, 30 ʬʨʘʢʮʽʡ 

ʦʧʨʦʤʽʥʝʥʥʷ) vs. ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚ ʨʦʙʦʪʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ (ʈɺɼ 3,5 ɻʨ, ʉɺɼ 

52,5 ɻʨ, 15 ʬʨʘʢʮʽʡ ʦʧʨʦʤʽʥʝʥʥʷ).  

ɺʧʝʨʰʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʝʬʝʢʪʫ 

ʣʽʢʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʢʣʽʥʽʯʥʽ ʚʘʨʽʘʥʪʠ ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʧʽʜʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ, ʜʣʷ 

ʷʢʠʭ ʨʝʟʫʣʴʪʘʪʠ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʫ (ʟʘ ʧʨʠʥʮʠʧʦʤ Non-ɯnferiority), ʟ ʧʨʠʡʥʷʪʥʠʤ ʨʽʚʥʝʤ 

ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʉʊʉAE. 

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʩʧʽʚʩʪʘʚʣʝʥʽ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʘʮʽʻʥʪʠ, ʦʧʨʦʤʽʥʝʥʽ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚ ʨʦʙʦʪʽ 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ, ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ 
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ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʜ 

ʧʘʮʽʻʥʪʘʤʠ, ʦʧʨʦʤʽʥʝʥʠʤʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ. 

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʙʝʟʧʝʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʥʦʛʦ 

ʧʨʦʬʽʣʶ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚ ʷʢʦʩʪʽ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ. 

ɼʦʧʦʚʥʝʥʦ ʜʦʢʘʟʦʚʽ ʜʘʥʽ ʱʦʜʦ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ 

ʟʘʩʪʦʩʦʚʘʥʦ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢ 

ʱʦʜʦ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ, ʪʘʢ ʽ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʉʈʍ.  

ɼʦʚʝʜʝʥʦ ʧʝʨʝʚʘʛʫ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʫʣʠ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦ 

ʦʧʨʦʤʽʥʝʥʽ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʪʘ ʦʪʨʠʤʘʣʠ ʟʘ ʚʩʽ ʢʫʨʩʠ 

ʦʧʨʦʤʽʥʝʥʥʷ ʩʫʤʘʨʥʦ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʫ ʜʦʟʫ BED11 145 ɻʨ. 

ɿʘʩʪʦʩʦʚʘʥʦ ɼʂɺ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʫ ʷʢʠʭ ʇʊ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʨʝʞʠʤʽ, ʪʘ 

ʜʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. ɼʦʧʦʚʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʥʠʟʴʢʦʛʦ ʧʨʦʬʽʣʶ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ 

ʥʘ ʦʩʥʦʚʽ ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ.  

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʬʘʢʪʦʨʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ 

ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʥʠʭ ʊ-ʢʣʽʪʠʥ (ʅʂʊʂ) ʽʟ 

ʬʝʥʦʪʠʧʦʤ CD3+16+56+ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʷʢʦʩʪʽ 

ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʤʘʨʢʝʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ɺʧʝʨʰʝ ʥʘ ʜʘʥʠʭ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʤʝʪʨʠ ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʚ ʨʝʟʫʣʴʪʘʪʽ in vitro ʧʨʦʤʝʥʝʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ (ʃʇʂ) ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, 

ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʟʥʘʯʝʥʠʡ ʚʧʣʠʚ ʟʘ ʪʘʢʦʶ 

ʛʨʘʜʘʮʽʻʶ: ʚʘʨʽʘʥʪ ʥʦʨʤʠ, ʦʯʽʢʫʚʘʥʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ, ʥʝʙʝʟʧʝʯʥʠʡ. 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ 

ʚ ʧʨʘʢʪʠʢʫ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ (ʈɺɼ 3,5 ɻʨ, ʉɺɼ 52,5 ɻʨ, 

15 ʬʨʘʢʮʽʡ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʎʝʡ ʨʝʞʠʤ ʜʦʟʚʦʣʷʻ ʚʜʚʽʯʽ ï ʟ ʰʝʩʪʠ ʜʦ 

ʪʨʴʦʭ ʪʠʞʥʽʚ ï ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘʣʝʞʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ 

ʦʧʨʦʤʽʥʝʥʥʷ (ʈɺɼ 2,0 ɻʨ, ʉɺɼ 60,0 ɻʨ, 30 ʬʨʘʢʮʽʡ), ʧʨʠ ʩʧʽʚʩʪʘʚʥʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʚʠʞʠʚʘʥʦʩʪʽ (ʟʘ ʧʨʠʥʮʠʧʦʤ Non-Inferiority), ʟʙʝʨʝʞʝʥʥʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʘʮʽʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʜôʶʚʘʥʪʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʟʘʣʫʯʝʥʥʽ 

ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ʘʫʪʦʣʦʛʽʯʥʦʾ ɼʂɺ, ʥʘ ʝʪʘʧʽ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʨʝʞʠʤʽ (ʉɺɼ 52,5 ɻʨ, ʧʽʜʚʝʜʝʥʘ 

ʟʘ 15 ʬʨʘʢʮʽʡ). ʎʝ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʤʝʜʽʘʥʠ ɿɺ 24,8 ʤʽʩʷʮʽ ʪʘ ʨʽʚʥʷ 2-ʨʽʯʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ 52 %. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʩʭʝʤʫ ʽʤʫʥʦʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʚʠʷʚʣʷʻ ʩʧʨʦʤʦʞʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʾ 

ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʜʦ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʚʧʣʠʚʫ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʊ- ʪʘ  

ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʧʨʝʩʦʨʥʠʭ ʢʣʽʪʠʥ ʤʽʻʣʦʾʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟ ʬʝʥʦʪʠʧʦʤ HLA-DR-11b+33+, ʷʢʽ ʩʧʨʠʷʶʪʴ ʢʘʥʮʝʨʦʛʝʥʝʟʫ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʩʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʥʘ ʝʪʘʧʘʭ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʨʦʛʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʅʂʊʂ ʽʟ 

ʬʝʥʦʪʠʧʦʤ CD3+16+56+ : Ò 9 % ï ʥʘ ʧʦʯʘʪʦʢ ɼʂɺ ʪʘ Ò 13 % ʧʽʩʣʷ 4-5 ʚʚʝʜʝʥʴ 

ɼʂɺ, ʱʦ ʘʩʦʮʽʡʦʚʘʥʦ ʟ ʤʝʥʰ ʝʬʝʢʪʠʚʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʣʽʢʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʫ ʢʘʣʽʙʨʦʚʘʥʫ ʰʢʘʣʫ ʦʮʽʥʢʠ 

ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʟʤʽʥ ʛʝʥʦʤʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ ʜʘʥʠʤʠ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ in vitro ʨʘʜʽʘʮʽʡʥʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ. ʄʝʪʦʜ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟʘ 

ʩʪʫʧʝʥʝʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʩʭʝʤ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. 

ʆʪʞʝ, ʘʥʘʣʽʟʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʤʦʞʥʘ ʟʘʢʣʶʯʠʪʠ, ʱʦ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ 

ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʘʢʪʫʘʣʴʥʫ ʧʨʦʙʣʝʤʫ ʩʫʯʘʩʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ï ʦʧʪʠʤʽʟʘʮʽʾ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʾ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤ ʘʢʪʠʚʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ʛʣʽʦʙʣʘʩʪʦʤʘ; 

ʢʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ; ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ; ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ; ʩʪʝʨʝʦʪʘʢʩʠʯʥʘ 

ʨʘʜʽʦʭʽʨʫʨʛʽʷ; ʷʢʽʩʪʴ ʞʠʪʪʷ; ʽʤʫʥʦʪʝʨʘʧʽʷ; ʘʫʪʦʣʦʛʽʯʥʘ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʘ 

ʚʘʢʮʠʥʘ; ʢʦʤʝʪʥʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ. 

 

SUMMARY  

 

Zemskova O.V.  Optimization of complex treatment of patients with 

glioblastoma using hypofractionated radiation therapy.  ï Qualifying scientific work as 

a manuscript. 

A thesis for Doctor of Medical Sciences scientific degree in the speciality 

14.01.23 "Radiation diagnostics and radiation therapy" (22 - Health care) ï The State 

Institution "Romodanov Neurosurgery Institute of the National Academy of Medical 

Sciences of Ukraine", Kyiv, 2024. 

Glioblastoma (diffuse glioma grade 4 according to the WHO classification) is 

the worst in prognosis and most common primary tumor of the central nervous system 

(CNS) in adults, with a median overall survival (OS) of 12ï18 months (Rades et al., 

2021; Rodr²guez-Camacho et al., 2022; Kotecha et al., 2023; Kim et al., 2024). The 

incidence of glioblastoma varies from 3,19 to 4,17 cases per 100,000 population 

(Razavi et al., 2016; Batash et al., 2017; Fabbro-Peray et al., 2019).  

In 2022, the National Cancer Registry of Ukraine registered 1328 patients with 

malignant brain tumors among 106,151 cases of all malignant tumors, which accounted 

for 1,3 % of the cancer burden. Over the five-year period from 2015 to 2019, prior to 
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the COVID-19 pandemic and full-scale Russian military aggression, there were 

3090 patients with glioblastoma in Ukraine, which accounted for the majority (57,4 %) 

of all gliomas of the brain (Rozumenko et al., 2022).  

Over the past decades, the progress in the prevention, early detection, and 

treatment of glioblastoma has been less advanced when compared to other brain tumors 

(Miller et al., 2021). Multimodal treatment including maximum possible resection 

followed by concurrent chemoradiation and maintenance chemotherapy has been 

shown to improve the prognosis of patients with glioblastoma. Patients who do not 

receive adjuvant radiotherapy (RT) experience a significant decrease in survival 

(Burton E., 2020; Fekete B., 2023).  

Nowadays, radiation oncology is experiencing a paradigm shift, as cutting-edge 

technologies open up the spectrum of the opportunities for personalized RT, in 

particular, through hypofractionation (Laine, 2015; Valentini, 2020; Rodin, 2021). 

Hypofractionated RT (HRT) with doses per fraction >2,0 Gy and an overall treatment 

time of three weeks is currently considered an acceptable alternative to standard RT 

(SRT) with normo-fractionation using 2,0 Gy per fraction over six weeks for many 

patients. Among the benefits of HRT are shorter radiation course duration, increased 

patient comfort, reduced epidemiological risks, optimized healthcare facilities, and less 

economic costs (Trone, 2020; Melo, 2021; Ghaderi, 2022). 

At the population level, HRT has been shown to be one of the most effective 

approaches to increasing access to cancer treatment (Irabor, 2020; Kraus, 2022). 

According to the National Strategy for the Control of Malignant Tumors until 2030, 

approved in Ukraine in 2024, access to cancer care is one of the priorities of the 

National Health System of Ukraine and a prerequisite for maintaining high-quality 

cancer care in the context of full-scale Russian military aggression, which has been 

ongoing since February 24, 2022. 

The use of HRT as an alternative to the standard approach in elderly patients 

with glioblastoma and/or patients with low functional capacity has been approved by 

the current guidelines (NCCN and EANO) (Nabors, 2020; Wen, 2020; Weller, 2022). 

However, the issue of using hypofractionated radiation regimens in patients with newly 
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diagnosed glioblastoma with prognostically higher survival chances, in particular in 

younger people and those with high functional capacity, remains under discussion 

(Chidley et al., 2022). 

Currently, there is no consensus on the optimal management of recurrent 

glioblastoma patients. The use of stereotactic radiosurgery (SRS), either as part of 

multimodal treatment or a single modality, improves local control, maintains an 

acceptable toxicity profile and has a beneficial effect on the survival of patients with 

recurrent glioblastoma (Coffey et al., 1992, Rades., D. et al., 2020; Habibi et al., 2024). 

In modern neuro-oncology, the number of studies performed to identify the most 

appropriate RT regimen for patients with glioblastoma based on a comparative 

assessment of oncologic outcomes, radiation toxicity, and quality of life (QOL) is 

limited. Undoubtedly, additional studies are required and have a high priority. 

The development of reliable and convenient tools for predicting the individual 

response of a tumor as well as the sensitivity of a patient to ionizing radiation is 

a prerequisite for the widespread introduction of innovative RT modalities (Forker 

et al., 2015; Price et al., 2023). Despite the advantages of comet electrophoresis for 

assessing genomic instability in terms of individual radiation-induced genotoxicity 

(versatility, cost-effectiveness, the possibility of automated multilevel assessment of 

the genome state), this method has not been implemented in clinical routine (Azqueta 

et al., 2015; Gyori et al., 2021). 

Meanwhile, a further improvement in multimodal treatment of patients with 

glioblastoma can be expected from immunotherapeutic approaches. Among a wide 

range of immunotherapeutic multidirectional approaches, one of the most promising is 

vaccination with the autologous dendritic cells (DCV), given their key regulatory role 

in the formation of an immunological antitumor response and the potential precision 

of their effect (Khranovskaya et al., 2014; Matsuo et al, 2021; Liau et al., 2022). 

To summarize, the abovementioned issues contribute to the relevance of the 

subject of the dissertation, which is devoted to the optimization of the complex 

treatment of patients with glioblastoma using hypofractionated radiation therapy and 

immunotherapy focusing on the specific mechanism of action. 
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The dissertation includes five studies. Study  ̄ 1 çIdentification of the 

Differential Treatment Effects with the Use of Standard and Hypofractionated 

Radiation Regimens in Patients with Glioblastomaè presents the results of the 

survival and subgroup analyses of 205 patients with newly diagnosed glioblastoma. 

The patients were divided into three groups based on their radiation regimen: SRT 

group (Standard Regimen) ï 49 (23,9 %) patients; HRT group (Hypofractionated 

Regimen) ï 110 (53,7 %) patients; WBRT group (Whole Brain Radiotherapy) ï 

46 (22,4 %) patients. 

The standard and hypofractionated RT regimens were found to increase OS and 

progression-free survival (PFS) when compared to WBRT (p=0,00000 and p=0,00000, 

respectively). The median OS for the SRT group was 15,0 (95 % CI 14,1ï17,1) 

months; for the HRT group ï 16,5 (95 % CI 14,1ï18,8) months; for the WBRT group 

ï 8,7 (95 % CI 7,5ï9,5) months. Similar to the OS data, the WBRT group had a 

significantly worse median PFS of 5,1 (95 % CI 4,0ï6,0) months than the SRT group 

(median 9,0 months, 95 % CI 9,0ï10,0 months) and the HRT group (median 

9,0 months, 95 % CI 8,0ï10,0 months). The analyses did not demonstrate the 

advantages of SRT over the proposed hypofractionated regimen with respect to OS 

(p=0,07) and PFS (p=0,43). No grade 3ï5 radiation toxicity according to CTCAE v5.0 

was observed in any of the three groups. 

Moreover, the cancer-specific survival (CSS) analysis did not show any 

significant differences between the SRT and the HRT group (p=0,07). The median CSS 

times were 15,7 months (95 % CI 14,1ï17,8 months) and 17,5 months (95 % CI 14,6ï

19,7 months), respectively. The Kaplan-Meier curves for the CSS of the SRT and HRT 

groups (similar to the corresponding curves for the OS and PFS) had an intersection at 

a point close to the median, with a clear tendency to increasing survival in the HRT 

group after reaching the median. 

The following clinical factors demonstrated a significant effect on the CSS of 

patients in the SRT and HRT groups in the Cox model: Age (p=0,003); gender 

(p=0,02); extent of surgery (p=0,002); addition of chemotherapy (p=0,000000); and 

Karnofsky performance status prior to RT (p=0,0003). Shorter survival was associated 
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with non-radical (partial or stereotactic biopsy) surgical treatment (p=0,001493; HR 

2,4; 95 % CI 1,4ï4,0), lower (Ò70 points) Karnofsky performance status (p=0,000329; 

HR=2,8; 95 % CI 1,6ï5,0), and male gender (p=0,016267; HR=1,7; 95 % CI 1,1ï2,5). 

If patients received chemotherapy or were younger than 60 years, the risk of death was 

reduced by 82 % (p=0,000000; HR 0,18; 95 % CI 0,1ï0,3) and 47 % (p=0,003303; HR 

0,53; 95 % CI 0,4ï0,8), respectively. 

The identification of subgroups with differential treatment effects (DTE) showed 

that for the majority (45 of 48) of the analyzed clinical variants, there was no significant 

difference in the CSS by comparing the interpolated Weibull curves of the SRT and 

HRT groups according to the Kolmogorov-Smirnov test (pÓ0,05). In turn, male 

patients, regardless of the age group, and women aged 60 years and older with non-

radical surgical resection of glioblastoma, absence of chemotherapy, and lower pre-RT 

Karnofsky performance score (Ò 70 points) did benefit from SRT. 

In study ̄  2, entitled çQuality of Life of Patients with Glioblastoma After 

Hypofractionated and Standard Radiation Therapyè, the QOL of 159 patients with 

newly diagnosed glioblastoma within the abovementioned cohort (SRT group vs. HRT 

group) was assessed using version 3.0 of the EORTC QLQ-C30 questionnaire (Fayers 

et al., 1995). QOL data were collected three times consecutively at 3, 6, and 12 months 

following RT. Patients were interviewed on the following metrics of EORTC QLQ-

C30 v. 3.0: Global Health Status (GHS) scale; Fatigue domain; Insomnia domain. 

The within-group analysis demonstrated the difference between QOL indicators 

within the same group when comparing the results of three consecutive surveys 

(Friedman test), as well as by comparing the survey results separately in the groups by 

the Wilcoxon signed rank test. At the same time, the most marked difference in QOL 

metrics in the SRT and HRT groups was recorded comparing the second vs. the third 

survey for all parameters studied. A minimal difference was recorded comparing the 

first with the second survey, in the SRT group only in the insomnia domain 

(p=0,000733) and in the HRT group only in the fatigue domain (p=0,016813). 

The dynamics of the central QOL trend within the group showed a gradual decrease, 

https://paperpile.com/c/hGBmM4/8AYcQ
https://paperpile.com/c/hGBmM4/8AYcQ
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with a lower intensity of negative dynamics in the HRT group compared to the SRT 

group. 

The intergroup comparison of the studied QOL parameters of the SRT and HRT 

groups using the Mann-Whitney U test revealed a significant difference (p<0,05) at all 

stages of the QOL survey and showed QOL advantage according to the median values 

in the HRT group. To clarify the advantage in the QOL indicators of one of the study 

groups, an analysis using the ɟ-test was applied, to compare the entire distribution.  

This statistical test also confirmed that patients in the HRT group have significantly 

better QOL measured by all the indicators analyzed. Thus, our data demonstrate 

a statistically significant higher QOL in the GHS, the fatigue and insomnia domains 

for HRT patients. Accordingly, the proposed hypofractionated RT regimen can be 

considered as an alternative to the standard regimen in terms of QOL. 

Study ̄  3 is entitled çSurvival of Patients with Recurrent Glioblastoma 

Treated with Hypofractionated Irradiation in the Radiosurgical Regimenè. This 

retrospective study involved 68 patients with recurrent glioblastoma and aimed to 

analyze the survival after ultra-hypofractionation with single-fraction stereotactic 

radiosurgery (SRS) or fractionated stereotactic radiation surgery (FSRS) along with 

identifying factors contributing to improved survival. In 41 cases (60,3 %), single-

fraction SRS was performed with a mean prescribed dose (PD) of 15,5 (range 12,0ï

20,0) Gy. In 27 cases (39,7 %), SRS was performed in 3ï5 fractions with a mean dose 

per fraction of 7,0 (4,8ï8,5) Gy and a mean total dose of 26,7 (19,5ï42,0) Gy. 

The median survival after SRS was 9,3 months (95 % CI 5,6ï22,7 months), with 

the majority of patients in the cohort (72 %) surviving at least six months after SRS, 

and one third of patients (34 %) surviving at least one year after SRS. The median CSS 

was 21,7 months (95 % CI 16,4ï43,1 months), and the 2-year CSS survival rate was 

48 %.  

In the Cox regression model, the significant prognostic factors in the univariable 

analysis for CSS and survival after SRS included radical resection (gross-total or 

subtotal resection) of the primary glioblastoma (p=0,00934 and p=0,01592, 

respectively); female sex (p=0,04799 and p=0,02168, respectively); adjuvant 
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temozolomide chemotherapy (p=0,03538 and p=0,02411, respectively); higher (80ï

90 vs, 60ï70 points) Karnofsky performance status (p< 0,0001for both CSS and 

survival after SRS). 

The total biologically effective dose (BED), calculated for a/Ç ratio = 11 (Ŭ/ɓ 

ratio as a measure of intrinsic radiosensitivity of a specific tissue, measured in Gy), 

BED11 Ó145 Gy for all courses of irradiation was a significant positive predictor for 

CSS (p=0,030891). Conversely, a total BED11 Ò85 Gy demonstrated the worst survival. 

Neither the patient's age nor the number of fractions, dose, and volume of the target of 

SRS demonstrated a significant effect on CSS and survival after SRS (ʨÓ0,05). 

In Study  ̄ 4 entitled çDendritic Cell Vaccination as Part of Complex 

Treatment for Patients with Glioblastomaè, it was found that the incorporation of 

DCV as part of the multimodal treatment for glioblastoma patients is both effective 

and safe, with a low toxicity profile according to CTCAE v. 5.0. The study analyzed 

a cohort of 24 patients with newly diagnosed glioblastoma, and it was found that 

median OS was 24,8 months (95 % CI, 18,7ï26,4 months), with a median survival after 

the start of DCV of 19,7 months (95 % CI, 15,8ï21,9 months). Fifty-two percent of the 

patients who received DCV remained alive for at least two years after surgery for newly 

diagnosed glioblastoma. The higher OS of glioblastoma patients treated with DCV was 

associated with the following factors: complete removal of the tumor, methylated 

promoter of the MGMT gene, and a Karnofsky performance score >70 at the time of 

DCV administration (p<0,0001 for all). 

The specific thresholds for the proportion of natural killer T-cells (NKT cells) in 

the peripheral blood of glioblastoma patients undergoing DCV were identified. Patients 

with less than 9 % NKT cells before DCV had a less effective response to the treatment, 

with a median OS of 11 months, while those with more than 9 % NKT cells had a better 

response (p=0,01). Similarly, patients with over 13 % NKT cells after 4-5 DCV 

administrations showed a more positive response to treatment (p=0,009). These 

findings highlight the potential of NKT cell levels as biomarkers for assessing the 

treatment effectiveness and predicting the survival in glioblastoma patients. 
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In a study entitled çAnalysis of Data on the Method of Comet Electrophoresis 

Under Neutral Conditions for Assessing the Genome Response to In Vitro 

Radiation Exposure in Patients with Glioblastomaè 85 unirradiated patients with 

glioblastoma and 14 healthy individuals participated. The study utilized the method of 

comet electrophoresis under neutral conditions (Comet-assay) to analyze non-

irradiated and irradiated (in vitro, with a dose 1,0 Gy) lymphocytes of peripheral blood. 

The study focused on quantifying the genotoxic effect of ionizing radiation by 

measuring the parameters TailDNAPercent and TailMoment. To compare the 

distributions of these indicators between the patient cohort and the healthy individuals, 

a new analysis method using Wasserstein distance was developed and applied. The 

Wasserstein distance is a metric that measures the degree of the difference between the 

distributions, showing how much they differ from each other (distance between the 

same distributions = 0). 

The data from the Comet-assay were analyzed and the integrated general-group 

index Delta (æ) was calculated. This index serves as a general total deviation and is 

used to predict the changes in the genome due to radiation exposure. The calculations 

of the integrated æ index for a group of patients with glioblastoma indicated specific 

changes in the genome caused by in vitro irradiation. Cluster analysis (both one-

dimensional and two-dimensional) using the TailDNAPercent and TailMoment 

indicators of Comet-assay showed the distribution results based on the level of the 

radiation-induced changes in the genome of the glioblastoma patients. These results 

were comparable to those obtained using the integrated delta indicator. Based on the 

findings of the analysis, it has been established that use of the comet electrophoresis 

enables to determine in vitro radiation-induced genotoxicity in peripheral blood 

lymphocytes of patients with glioblastoma. This is achieved through the assessment of 

the post-radiation genomic changes using the developed calibrated scale that ranges 

from normal to dangerous. The data derived from this study serve as the basis for 

further examination of the clinical relevance of radiobiological research and will likely 

contribute to the development of personalized radiation therapy. 
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The dissertation research introduces scientific novelty through the following key 

points. The potential role of hypofractionated RT for personalizing the treatment of 

patients with glioblastoma was studied. The differential treatment effects in terms of 

the survival were investigated depending on the applied RT regimen: standard (total 

dose 60,0 Gy in 30 fractions) vs. proposed hypofractionated (total dose 52,5 Gy in 

15 fractions). By means of the analysis of differential treatment effects, subgroups of 

patients have been formed for whom the results of the HRT are not inferior to the SRT 

(Non-Inferiority principle), with an acceptable level of radiation toxicity according to 

the CTCAE. 

The study clarified the scientific data regarding the impact of the radiation 

treatment schedule on the QOL of glioblastoma patients. A comparison of the QOL 

parameters between the SRT and HRT groups during the post-radiation follow-up 

revealed that patients treated with HRT experienced better QOL. This study provides 

the first evidence of advantages in this respect of the hypofractionated RT proposed in 

the research. 

The research data confirms the positive effects of SRS on the survival and local 

control in patients with recurrent glioblastoma. It also shows the advantage in survival 

for patients receiving a total BED11 of Ó145 Gy. Scientific data regarding the efficacy 

and low toxicity profile of specific active immunotherapy based on DCV in patients 

with glioblastoma have been supplemented. It is shown that the relative number of 

NKT-cells in peripheral blood can be used as an immunological biomarker of DCV 

treatment efficacy in patients with glioblastoma.  

The genotoxic effects of in vitro radiation exposure on peripheral blood 

lymphocytes of patients with glioblastoma were analyzed using the comet 

electrophoresis under the neutral conditions. This methodical approach allowed us to 

assess the individual radiation-induced response according to the following grades: 

normal variant, expected, medium, high, dangerous. 

The results obtained have practical significance. A new treatment using 

a hypofractionated regimen of adjuvant RT has been developed and implemented for 

patients with glioblastoma. This new regimen reduces the treatment duration from six 
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to three weeks compared to the standard regimen, while maintaining comparable 

survival rates (according to the principle of Non-Inferiority), preserving QOL, and 

ensuring an acceptable level of radiation toxicity. 

A novel approach to the complex adjuvant therapy for patients with glioblastoma 

is proposed. This approach involves incorporating specific active immunotherapy 

based on the autologous DCV following the completion of adjuvant RT in 

hypofractionated regimen (total dose 52,5 Gy, administered in 15 fractions, 3,5 Gy per 

fraction). Notably, this method has yielded a median OS of 24.8 months and a 2-year 

survival rate of 52 %. Furthermore, an immuno-monitoring scheme has been developed 

and implemented for the assessment of DCV efficacy in patients with glioblastoma. 

When applying this scheme, the capacity of specific active immunotherapy to 

normalize the parameters of T and B lymphocytes while reducing the number of 

myeloid-origin suppressor cells with the HLA-DR-11b+33+ phenotype could be 

demonstrated.  

A new method for predicting the outcome of DCV-based immunotherapy in 

glioblastoma patients has been introduced. This method involves assessing the relative 

amount of NKT cells with the CD3+16+56+ phenotype in peripheral blood. It is 

proposed that its values Ò 9 % at the initiation of DCV treatment and Ò 13 % after 4ï

5 DCV injections are indicative of a less effective treatment response.  

A new calibrated rating scale has been developed and proposed for evaluating 

radiation-induced changes in the genome of patients with glioblastoma based on the 

data of comet electrophoresis under neutral conditions. The data of comet 

electrophoresis is suggested for the radiobiological stratification of oncological 

patients and more precise estimation of their individual radiosensitivity in predicting 

radiation toxicity of personalized radiation treatment regimens. 

In summary, it can be concluded that this dissertation addresses a challenging 

issue of radiation therapy by optimizing the complex treatment of patients with 

glioblastoma through the implementation of hypofractionated radiation therapy and 

immunotherapy with a specific active mechanism. 
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ɼʆɼɸʊʆʂ ɹ 

ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼʆʄ ɸʅɸʃɯɿʋ 

ɼʀʌɽʈɽʅʎɯɸʃʔʅʆɻʆ ɽʌɽʂʊʋ ʃɯʂʋɺɸʅʅʗ ʑʆɼʆ ʂʃɯʅɯʏʅʀʍ 

ɺɸʈɯɸʅʊɯɺ, ɼʃʗ ʗʂʀʍ ʅɽ ɿɸʈɽɭʉʊʈʆɺɸʅʆ ʉʊɸʊʀʉʊʀʏʅʆ 
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ɿʅɸʏʋʑʆɰ ʈɯɿʅʀʎɯ ʋ ʂɸʅʎɽʈ-ʉʇɽʎʀʌɯʏʅɯʁ ɺʀɾʀɺɸʅʆʉʊɯ 

ʇʈʀ ʇʆʈɯɺʅʗʅʅɯ ɯʅʊɽʈʇʆʃʔʆɺɸʅʀʍ ʂʈʀɺʀʍ ɺɽʁɹʋʃʃɸ ɻʈʋʇ 

ʉʊɸʅɼɸʈʊʅʆɻʆ ʊɸ ɻɯʇʆʌʈɸʂʎɯʁʅʆɻʆ ʈɽɾʀʄɯɺ 

ʆʇʈʆʄɯʅɽʅʅʗ ɿɸ ʂʈʀʊɽʈɯɭʄ ʂʆʃʄʆɻʆʈʆɺɸ-ʉʄɯʈʅʆɺɸééé 

 

 

 

 

397 

ɼʆɼɸʊʆʂ ɺ 

ʉʇʀʉʆʂ ʅɸʋʂʆɺʀʍ ʇʋɹʃɯʂɸʎɯʁ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰééé 

 

 

429 

ɼʆɼɸʊʆʂ ɻ 

ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɸʇʈʆɹɸʎɯʖ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯɰéééé 

 

 

439 

ɼʆɼɸʊʆʂ ɼ 

ɸʂʊʀ ɺʇʈʆɺɸɼɾɽʅʅʗéééééééééééééééééééé 

 

 

442 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʀʄɺʆʃɯɺ, ʆɼʀʅʀʎʔ, 

ʉʂʆʈʆʏɽʅʔ ɯ ʊɽʈʄɯʅɯɺ 

 

BED ð Biologically Effective Dose (ɹʽʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʘ ʜʦʟʘ) 

CBTRUS 

 

ʉʊʉAE 

ð 

 

ð 

Central Brain Tumor Registry of the United States (ʎʝʥʪʨʘʣʴʥʠʡ 

ʨʝʻʩʪʨ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʉʐɸ) 

Common Terminology Criteria for Adverse Events (ɿʘʛʘʣʴʥʽ 

ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʱʦʜʦ ʧʦʙʽʯʥʠʭ ʷʚʠʱ) 

DAMPs 

 

DET 

ð 

 

ð 

 Damage-associated molecular patterns (ʄʦʣʝʢʫʣʷʨʥʽ 

ʬʨʘʛʤʝʥʪʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ) 

Differential Treatment Effects 

EANO ð European Association of Neuro-Oncology (ɭʚʨʦʧʝʡʩʴʢʘ 

ʘʩʦʮʽʘʮʽʷ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ) 

ECOG ð Eastern Cooperative Oncology Group (ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʘ 

ʦʥʢʦʣʦʛʽʯʥʘ ʛʨʫʧʘ) 

EGFR ð Epidermal Growth Factor Receptor (ʈʝʮʝʧʪʦʨ ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ 

ʬʘʢʪʦʨʘ ʨʦʩʪʫ)  

EORTC ð European Organisation for Research and Treatment of 

Cancer  (ɭʚʨʦʧʝʡʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽ ̫ʧʦ ʚʠʚʯʝʥʥʶ ʪʘ ʣʽʢʫʚʘʥʥʶ 

ʨʘʢʫ)  

ESMO ð European Society for Medical Oncology (ɭʚʨʦʧʝʡʩʴʢʝ 

ʪʦʚʘʨʠʩʪʚʦ  ʤʝʜʠʯʥʠʭ ʦʥʢʦʣʦʛʽʚ)  

ESTRO ð The European Society for Radiotherapy and Oncology 

(ɭʚʨʦʧʝʡʩʴʢʝ ʪʦʚʘʨʠʩʪʚʦ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʪʘ ʦʥʢʦʣʦʛʽʾ) 

FDA ð Food and Drug Administration (ʋʧʨʘʚʣʽʥʥʷ ʟ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʽ 

ʤʝʜʠʢʘʤʝʥʪʽʚ ʉʐɸ)  

HR ð Hazard ratio (ʂʦʻʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ) 

IDH ð Isocitrate dehydrogenase (ɯʟʦʮʠʪʨʘʪ ʜʝʛʽʜʨʦʛʝʥʘʟʠ) 

IMRT ð Intensity-modulated radiotherapy (ʆʧʨʦʤʽʥʝʥʥʷ ʟ 

ʤʦʜʫʣʴʦʚʘʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ) 
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KSNO ð The Korean Society for Neuro-Oncology (ʂʦʨʝʡʩʴʢʝ 

ʪʦʚʘʨʠʩʪʚʦ  ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ) 

MGMT ð Methylguanine-DNA Methyltransferase (ʄʝʪʠʣʛʫʘʥʽʥ ɼʅʂ 

ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ) 

NCCN ð National Comprehensive Cancer Network (ʅʘʮʽʦʥʘʣʴʥʘ 

ʚʩʝʦʭʦʧʣʶʶʯʘ ʦʥʢʦʣʦʛʽʯʥʘ ʤʝʨʝʞʘ ʉʐɸ) 

RANO ð Response Assessment in Neuro-Oncology (ʆʮʽʥʢʘ ʚʽʜʧʦʚʽʜʽ ʚ 

ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ) 

TERT ð Telomerase Reverse Transcriptase (ɿʚʦʨʦʪʥʘ ʪʨʘʥʩʢʨʠʧʪʘʟʘ) 

VEGF ð Vascular Endothelial Growth Factor (ʉʫʜʠʥʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

ʝʥʜʦʪʝʣʽʶ) 

WBRT ð Whole Braine Radiotherapy (ʆʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ) 

WHO ð World Health Organization (ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ) 

ɹʇɺ ð ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ  

ɺʆʆɿ ð ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ɺʇʉʈʍ ð ʚʠʞʠʚʘʥʽʩʪʴ ʧʽʩʣʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ɻɹʧ ð ʧʘʮʽʻʥʪʠ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʭʠʣʦʛʦ ʚʽʢʫ 

ɻʄ-ʂʉʌ ð ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʠʡ ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʠʡ 

ʬʘʢʪʦʨ 

ɻʇʊ ð ʛʽʧʦʬʨʘʢʮʽʡʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ 

ɻʉɿ ð ʛʣʦʙʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʜʦʨʦʚôʷ 

ɼɽʃ ð ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ 

ɼɯ ð ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

ɼʂ ð ʜʝʥʜʨʠʪʥʘ ʢʣʽʪʠʥʘ 

ɼʂɺ ð ʘʫʪʦʣʦʛʽʯʥʘ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʘ ʚʘʢʮʠʥʘ 

ɼʅʂ ð ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ 

ɿɺ ð ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 
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ɯʅʍ ð ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʽʤ. ʘʢʘʜ. ɸ.ʇ. 

ʈʦʤʦʜʘʥʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè 

ʂʉɺ ð ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʃʇʂ ð ʣʽʤʬʦʮʠʪʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ  

ʃʇʉ ð ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜ 

ʄɸɻɸʊɽ ð ʤʽʞʥʘʨʦʜʥʝ ʘʛʝʥʪʩʪʚʦ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ 

ʄʈʊ ð ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ 

ʄʉʂʊ ð ʤʫʣʴʪʠʩʧʽʨʘʣʴʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽ ̫

ʅʂʂ ð ʥʘʪʫʨʘʣʴʥʽ ʢʽʣʝʨʥʽ ʢʣʽʪʠʥʠ 

ʅʂʊʂ 

ʆʆʅ 

ð 

ð  

ʥʘʪʫʨʘʣʴʥʽ ʢʽʣʝʨʥʽ ʊ-ʢʣʽʪʠʥʠ 

ʆʨʛʘʥʽʟʘʮʽʷ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ 

ʇɼ ð ʧʝʨʝʜʧʠʩʘʥʘ ʜʦʟʘ 

ʇɿʃ ð ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ ʣʶʜʠ 

ʇʊ ð ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ 

ʈɺɼ ð ʨʘʟʦʚʘ ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ 

ʉɺɼ ð ʩʫʤʘʨʥʘ ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ 

ʉʇʊ ð ʩʪʘʥʜʘʨʪʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ 

ʉʈʍ ð ʩʪʝʨʝʦʪʘʢʩʠʯʥʘ ʨʘʜʽʦʭʽʨʫʨʛʽʷ 

ʎʅʉ 

ʎʉʈ  

ð 

ð  

ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ 

ʮʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʗɾ ð ʷʢʽʩʪʴ ʞʠʪʪʷ 
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʣʽʦʙʣʘʩʪʦʤʘ (ʜʠʬʫʟʥʘ ʛʣʽʦʤʘ 

4 ʩʪʫʧʝʥ ̫ʟʣʦʷʢʽʩʥʦʩʪʽ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɺʆʆɿ) ð ʮʝ ʥʘʡʛʽʨʰʘ ʟʘ ʧʨʦʛʥʦʟʦʤ ʪʘ 

ʥʘʡʯʘʩʪʽʰʘ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ ʧʝʨʚʠʥʥʘ ʧʫʭʣʠʥʘ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʎʅʉ), ʟ ʤʝʜʽʘʥʦʶ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ɿɺ) 12ï18 ʤʽʩ. 

(Rades, 2021; Rodr²guez-Camacho, 2022; Kotecha, 2023; Kim, 2024). ɺ ʩʪʨʫʢʪʫʨʽ 

ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʎʅʉ ʛʣʽʦʙʣʘʩʪʦʤʘ ʩʢʣʘʜʘʻ ʙʽʣʴʰʽʩʪʴ ð 50,1 % (Ostrom et al., 

2022). ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʛʣʽʦʙʣʘʩʪʦʤʫ ʚʘʨʽʶʻ ʚʽʜ 3,19 ʜʦ 4,17 ʚʠʧʘʜʢʽʚ ʥʘ 

100000 ʥʘʩʝʣʝʥʥʷ (Razavi et al., 2016; Batash et al., 2017; Fabbro-Peray et al., 2019). 

ɺʪʽʤ, ʛʣʽʦʙʣʘʩʪʦʤʘ ʧʝʨʝʚʘʞʘʻ ʚʩʽ ʪʠʧʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ 

ʟʘ ʧʦʢʘʟʥʠʢʦʤ çʩʝʨʝʜʥʽʭ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʞʠʪʪʷè (20,1 ʨ. vs. 6,1 ʨ. ʜʣʷ ʨʘʢʫ 

ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʪʘ 11,8 ʨ. ʜʣʷ ʨʘʢʫ ʣʝʛʝʥʽʚ) (Burnet et al., 2005). 

ʋ 2022 ʨ. ʅʘʮʽʦʥʘʣʴʥʠʡ ʢʘʥʮʝʨ-ʨʝʻʩʪʨ ʋʢʨʘʾʥʠ ʧʦʤʽʞ 106151 ʚʠʧʘʜʢʽʚ ʫʩʽʭ 

ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʟʘʨʝʻʩʪʨʫʚʘʚ 1328 ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʩʢʣʘʜʘʣʦ 1,3 % ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ. ɿʘ ʧôʷʪʠʨʽʯʥʠʡ ʧʝʨʽʦʜ ʟ 2015 ʨ. ʧʦ 2019 ʨ., ʱʦ ʧʝʨʝʜʫʚʘʚ 

ʧʘʥʜʝʤʽʾ COVIDï19 ʪʘ ʧʦʚʥʦʤʘʩʰʪʘʙʥʽʡ ʨʦʩʽʡʩʴʢʽʡ ʚʽʡʩʴʢʦʚʽʡ ʘʛʨʝʩʽʾ, ʚ ʋʢʨʘʾʥʽ 

ʥʘʣʽʯʫʚʘʣʦʩʷ 3090 ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʩʪʘʥʦʚʠʣʦ ʙʽʣʴʰʽʩʪʴ (57,4 %) 

ʫʩʽʭ ʛʣʽʦʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (Rozumenko et al., 2022). 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʜʦʩʷʛʥʝʥʥʷ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ, ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʽ ʪʘ 

ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʻ ʥʘʡʤʝʥʰʠʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʚʩʽʭ ʟʣʦʷʢʽʩʥʠʭ 

ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (Miller et al., 2021). ɺʦʜʥʦʯʘʩ, ʢʦʤʧʣʝʢʩʥʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ ʣʽʢʫʚʘʥʥʷ ʧʦʢʨʘʱʫʻ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, 

ʥʘʪʦʤʽʩʪʴ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ (ʇʊ) 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʫʱʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ (Burton, 2020; Fekete, 2023). 

ʉʴʦʛʦʜʥʽ ʨʘʜʽʘʮʽʡʥʘ ʦʥʢʦʣʦʛʽʷ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʟʥʘʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, 

ʦʩʢʽʣʴʢʠ ʩʫʯʘʩʥʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʘʧʘʨʘʪʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʝʮʠʟʽʡʥʝ ʪʘ 

ʚʠʩʦʢʦʢʦʥʬʦʨʤʥʝ ʦʧʨʦʤʽʥʝʥʥʷ, ʩʧʨʦʤʦʞʥʽ ʩʫʪʪʻʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʤʝʥʝʚʝ 
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ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʟʘ ʨʘʭʫʥʦʢ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ (Laine, 2015; Valentini, 2020; 

Rodin, 2021).  

ɻʽʧʦʬʨʘʢʮʽʡʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ (ɻʇʊ), ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘʪʝʧʝʨ ʷʢ 

ʧʨʠʡʥʷʪʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʪʘʥʜʘʨʪʥʽʡ ʇʊ (ʉʇʊ), ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ 

ʢʫʨʩʫ ʦʧʨʦʤʽʥʝʥʥʷ, ʟʙʽʣʴʰʠʪʠ ʢʦʤʬʦʨʪ ʧʘʮʽʻʥʪʽʚ, ʟʥʠʟʠʪʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ 

ʨʠʟʠʢʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʠʪʨʘʪʠ (Trone, 

2020; Melo, 2021; Ghaderi, 2022). ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʽ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʟʙʽʣʴʰʝʥʥʷ 

ʜʦʩʪʫʧʥʦʩʪʽ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ (Irabor, 2020; Kraus, 2022). ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʢʦʥʪʨʦʣʶ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨ., 

ʟʘʪʚʝʨʜʞʝʥʽʡ ʚ ʋʢʨʘʾʥʽ ʚ 2024 ʨʦʮʽ, ʜʦʩʪʫʧʥʽʩʪʴ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʻ ʦʜʥʠʤ 

ʟ ʧʨʽʦʨʠʪʝʪʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʽ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʫʤʦʚʘʭ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ, ʱʦ ʪʨʠʚʘʻ ʟ 24 ʣʶʪʦʛʦ 2022 ʨ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ɻʇʊ ʚ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʦʧʨʦʤʽʥʝʥʥʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ/ʘʙʦ ʟ ʥʠʟʴʢʦʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʩʭʚʘʣʝʥʦ ʘʢʪʫʘʣʴʥʠʤʠ ʢʝʨʽʚʥʠʤʠ ʥʘʩʪʘʥʦʚʘʤʠ 

(NCCN ʪʘ EANO) (Nabors, 2020; Wen, 2020; Weller, 2022). ʇʨʦʪʝ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟ ʧʨʦʛʥʦʩʪʠʯʥʦ ʚʠʱʠʤʠ ʰʘʥʩʘʤʠ ʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ, ʟʦʢʨʝʤʘ, ʫ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʪʘ ʟ ʚʠʩʦʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ (Chidley et al., 2022).  

ʅʘʨʘʟʽ ʥʝ ʽʩʥʫʻ ʢʦʥʩʝʥʩʫʩʫ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ. ʈʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʧʨʝʮʠʟʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ (ʟʘ ʦʜʥʫ ʯʠ 

ʜʝʢʽʣʴʢʘ ʬʨʘʢʮʽʡ ʚ ʨʝʞʠʤʽ ʫʣʴʪʨʘʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ), ʷʢ ʫ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʦʾ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʪʘʢ ʽ ʚ ʤʦʥʦʨʝʞʠʤʽ ʧʦʣʽʧʰʫʻ ʣʦʢʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ, 

ʤʘʻ ʧʨʠʡʥʷʪʥʠʡ ʧʨʦʬʽʣʴ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ (Coffey et al., 1992, Rades et al., 2020; Habibi 

et al., 2024). 
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ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʩʫʯʘʩʥʽʡ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 

ʪʘ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ (ʗɾ), ʻ ʥʝ ʯʠʩʝʣʴʥʠʤʠ, ʧʨʦʪʝ, ʙʝʟʩʫʤʥʽʚʥʦ, ʤʘʶʪʴ 

ʚʠʩʦʢʠʡ ʧʨʠʦʨʽʪʝʪ. 

ʈʦʟʨʦʙʢʘ ʥʘʜʽʡʥʠʭ ʪʘ ʟʨʫʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʜʽʶ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʷʢ ʩʘʤʦʛʦ ʧʘʮʽʻʥʪʘ, ʪʘʢ ʽ ʡʦʛʦ 

ʧʫʭʣʠʥʠ, ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʧʽʜʭʦʜʽʚ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ (Forker et al., 

2015; Price et al., 2023). ʇʨʦʪʝ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʩʫʪʪʻʚʘ ʧʨʦʛʘʣʠʥʘ ʤʽʞ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʢʣʽʥʽʯʥʦʶ ʧʨʘʢʪʠʢʦʶ. 

ɺʽʜʩʫʪʥʽ ʷʢ ʮʽʣʽʩʥʝ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʞʠʚʦʤʫ ʦʨʛʘʥʽʟʤʽ 

ʧʽʩʣʷ ʚʧʣʠʚʫ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʡʦʛʦ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʽʚʥʷʭ (ʚʽʜ ʩʠʩʪʝʤʥʦʛʦ ʜʦ ʛʝʥʦʤʥʦʛʦ), ʪʘʢ ʽ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʦʙʫʤʦʚʣʶʶʪʴ ʩʧʝʮʠʬʽʢʫ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʡ ʤʦʛʣʠ ʙʠ ʙʫʪʠ ʥʘʜʽʡʥʠʤʠ ʙʽʦʤʘʨʢʝʨʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʥʝʙʘʞʘʥʠʭ ʧʨʦʤʝʥʝʚʠʭ ʨʝʘʢʮʽʡ ʚ ʢʦʞʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʚʠʧʘʜʢʫ. ɽʣʝʢʪʨʦʬʦʨʝʟ 

ʦʢʨʝʤʠʭ ʢʣʽʪʠʥ, ʘʙʦ ʢʦʤʝʪʥʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ ʻ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 

ʛʝʥʦʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ. ʇʦʧʨʠ ʧʝʨʝʢʦʥʣʠʚʽ ʧʝʨʝʚʘʛʠ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ 

(ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʛʝʥʦʤʫ), ʮʝʡ ʤʝʪʦʜ ʥʝ ʥʘʙʫʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ 

(Azqueta et al., 2015; Gyori et al., 2021).  

 ɺʦʜʥʦʯʘʩ, ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʚôʷʟʫʶʪʴ ʟ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʦʩʪʘʪʦʯʥʦ ʩʢʘʩʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʽʤʫʥʥʦʾ ʧʨʠʚʽʣʝʡʦʚʘʥʦʩʪʽ ʎʅʉ ʪʘ ʯʽʪʢʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʟʜʘʪʥʽʩʪʴ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ 

ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʦ ʜʘʥʽ ʱʦʜʦ ʧʦʪʝʥʮʽʡʥʦʾ ʩʠʥʝʨʛʽʾ 

ʢʦʤʙʽʥʘʮʽʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʇʊ (Liau et al., 2022). ʄʝʭʘʥʽʟʤ ʩʠʥʝʨʛʽʾ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʾ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ, ʱʦ ʚʢʣʶʯʘʻ ʧʦʩʠʣʝʥʝ 
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ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʥʪʠʛʝʥʘ, ʽʤʫʥʥʫ ʘʢʪʠʚʘʮʽʶ, ʽʥʜʫʢʮʽʶ ʘʙʩʢʦʧʘʣʴʥʦʛʦ ʝʬʝʢʪʫ, 

ʧʦʜʦʣʘʥʥʷ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʚʧʣʠʚʫ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ ʪʘ ʽʥʜʫʢʦʚʘʥʠʡ 

ʬʝʨʦʧʪʦʟ (Jarosz-Biej et al. 2019; McLaughlin et al., 2020; Liu et al., 2021; Yu et al., 

2023). ʉʝʨʝʜ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʻ ʚʘʢʮʠʥʘʮʽʷ ʘʫʪʦʣʦʛʽʯʥʠʤʠ ʜʝʥʜʨʠʪʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ (ɼʂɺ), ʚʨʘʭʦʚʫʶʯʠ ʢʣʶʯʦʚʫ ʨʝʛʫʣʷʪʦʨʥʫ ʨʦʣʴ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ 

(ɼʂ) ʚ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʦʪʝʥʮʽʘʣʴʥʫ 

ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʾʭ ʝʬʝʢʪʫ (Khranovskaya et al., 2014; Matsuo et al, 2021; Liau et al., 

2023).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʱʝʦʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɻʇʊ ʪʘ ɼʂɺ ̔ʤʫʥʦʪʝʨʘʧʽʾ 

ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʘʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʧʣʘʥʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ɼʋ çɯʥʩʪʠʪʫʪ 

ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʽʤ. ʘʢʘʜ. ɸ.ʇ. ʈʦʤʦʜʘʥʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè: çɼʦʩʣʽʜʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʭʽʤʽʻʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʪʘ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʠʭ 

ʚʥʫʪʨʽʰʥʴʦʤʦʟʢʦʚʠʭ ʧʫʭʣʠʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0117U004273; 2017ï2019 ʨʨ.), 

çɼʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʜôʶʚʘʥʪʥʠʭ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʘ 

ʨʘʜʽʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʘʣʴʥʠʭ 

ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0119U103900; 2020ï

2022 ʨʨ.), çʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤè (ʥʦʤʝʨ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0123U100630; 2023ï2025 ʨʨ.). 

ɼʦʩʣʽʜʥʠʮʷ ʙʫʣʘ ʩʪʠʧʝʥʜʽʘʪʦʤ ʋʥʽʚʝʨʩʠʪʝʪʫ ʃʶʙʝʢʘ (ʅʽʤʝʯʯʠʥʘ) ʟʘ 

ʥʘʫʢʦʚʦʶ ʧʨʦʛʨʘʤʦʶ çScholarship within the framework of the emergency aid 

program to support refugee scientists from Ukraineè ʟ ʥʘʫʢʦʚʠʤ ʧʨʦʢ̒ʪʦʤ 

çʇʦʪʝʥʮʽʡʥʘ ʨʦʣʴ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè (2022ï2023 ʨʨ.) (Project proposal çThe 

potential role of hypofractionated radiotherapy for treatment personalization in patients 
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with glioblastomaè; ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʧʨʦʬʝʩʦʨ ɼʽʨʢ ʈʘʜʝʩ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʝʥʥʷ 

ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʋʥʽʚʝʨʩʠʪʝʪʫ ʃʶʙʝʢʘ, ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʢʣʽʥʽʢʠ ʐʣʝʟʚʽʛ-

ɻʦʣʴʰʪʘʡʥ, ʢʘʤʧʫʩ ʃʶʙʝʢ). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʧʨʦʤʝʥʝʚʦʾ 

ʪʝʨʘʧʽʾ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ̔ ʩʧʝʮʠʬʽʯʥʠʤ 

ʘʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ:  

1. ɺʠʚʯʠʪʠ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʘʜôʶʚʘʥʪʥʫ ʧʨʦʤʝʥʝʚʫ ʪʝʨʘʧʽʶ ʟʘ 

ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ, ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ ʘʙʦ ʤʝʪʦʜʦʤ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

2. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʘʜôʶʚʘʥʪʥʦʾ 

ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ. 

3. ɼʦʩʣʽʜʠʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʱʦʜʦ ʢʘʥʮʝʨ-

ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ 

ʦʧʨʦʤʽʥʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

4. ʇʦʨʽʚʥʷʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʫ ʛʨʫʧʘʭ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʟʘ 

ʰʢʘʣʦʶ EORTC QLQ ʉ-30. 

5. ɼʦʩʣʽʜʠʪʠ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʠʤ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ.  

6. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʠʤ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ. 

7. ʆʮʽʥʠʪʠ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 

ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜôʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

8. ɺʠʟʥʘʯʠʪʠ ʽʤʫʥʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ 

ʚʘʢʮʠʥʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 
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9. ɼʦʩʣʽʜʠʪʠ ʤʝʪʦʜ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʱʦʜʦ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʛʣʽʦʙʣʘʩʪʦʤʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʽʩʣʷ 

ʘʜôʶʚʘʥʪʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ 

ʨʝʞʠʤʘʭ, ʪʘ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ 

ʨʝʞʠʤʘʤʠ; ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ 

ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ; ʬʝʥʦʪʠʧʦʚʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʽʪʠʥ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʪʷʛʦʤ ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ; ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜôʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ 

ʚʘʢʮʠʥʠ; ʚʽʜʧʦʚʽʜʴ ʛʝʥʦʤʫ ʣʽʤʬʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ, 

ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ, ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽʾ, 

ʽʤʫʥʦʣʦʛʽʯʥʽ, ʥʝʡʨʦʚʽʟʫʘʣʽʟʘʮʽʡʥʽ, ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ, ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʦʮʽʥʢʠ, ʧʽʜʛʨʫʧʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʦʧʠʪʫʚʘʣʴʥʠʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʠʭ ʥʦʨʤ ʙʽʦʝʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɺʧʝʨʰʝ ʚʠʚʯʝʥʦ ʧʦʪʝʥʮʽʡʥʫ ʨʦʣʴ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʘʜôʶʚʘʥʪʥʦʾ 

ʇʊ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʪʘ ʜʦʩʣʽʜʞʝʥʦ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʱʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʛʦ 

ʨʝʞʠʤʫ ʇʊ: ʩʪʘʥʜʘʨʪʥʦʛʦ (ʈɺɼ 2,0 ɻʨ, ʉɺɼ 60,0 ɻʨ, 30 ʬʨʘʢʮʽʡ ʦʧʨʦʤʽʥʝʥʥʷ) vs. 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚ ʨʦʙʦʪʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ (ʈɺɼ 3,5 ɻʨ, ʉɺɼ 52,5 ɻʨ, 15 ʬʨʘʢʮʽʡ 

ʦʧʨʦʤʽʥʝʥʥʷ).  

ɺʧʝʨʰʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʝʬʝʢʪʫ 

ʣʽʢʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʢʣʽʥʽʯʥ ̔ʚʘʨʽʘʥʪʠ ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʧʽʜʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ, ʜʣʷ 

ʷʢʠʭ ʨʝʟʫʣʴʪʘʪʠ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ ʥʝ ʧʦʩʪʫʧʘʪʁʴʩʷ 
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ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʫ (ʟʘ ʧʨʠʥʮʠʧʦʤ Non-ɯnferiority), ʟ ʧʨʠʡʥʷʪʥʠʤ ʨʽʚʥʝʤ 

ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʉʊʉAE. 

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʩʧʽʚʩʪʘʚʣʝʥʽ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʘʮʽʻʥʪʠ, ʦʧʨʦʤʽʥʝʥʽ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚ ʨʦʙʦʪʽ 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ, ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ 

ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʩʽʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʜ 

ʧʘʮʽʻʥʪʘʤʠ, ʦʧʨʦʤʽʥʝʥʠʤʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ. 

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʙʝʟʧʝʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʥʦʛʦ 

ʧʨʦʬʽʣʶ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚ ʷʢʦʩʪʽ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ. 

ɼʦʧʦʚʥʝʥʦ ʜʦʢʘʟʦʚʽ ʜʘʥʽ ʱʦʜʦ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ 

ʟʘʩʪʦʩʦʚʘʥʦ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢ 

ʱʦʜʦ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ, ʪʘʢ ʽ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʉʈʍ.  

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ ʧʝʨʝʚʘʛʫ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʫʣʠ 

ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦ ʦʧʨʦʤʽʥʝʥʽ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʪʘ ʦʪʨʠʤʘʣʠ ʟʘ ʚʩʽ 

ʢʫʨʩʠ ʦʧʨʦʤʽʥʝʥʥʷ ʩʫʤʘʨʥʦ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʫ ʜʦʟʫ BED11 145 ɻʨ. 

ɺʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʦ ɼʂɺ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʫ ʷʢʠʭ ʇʊ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ 

ʨʝʞʠʤʽ, ʪʘ ʜʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. ɼʦʧʦʚʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʠʟʴʢʦʛʦ ʧʨʦʬʽʣʶ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ 

ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ.  

ʋʪʦʯʥʝʥʦ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʬʘʢʪʦʨʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ 

ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 
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ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʢʽʣʝʨʥʠʭ ʊ-ʢʣʽʪʠʥ 

(ʅʂʊʂ) ʽʟ ʬʝʥʦʪʠʧʦʤ CD3+16+56+ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ 

ʚ ʷʢʦʩʪʽ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʤʘʨʢʝʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ɼʂɺ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ɺʧʝʨʰʝ ʥʘ ʜʘʥʠʭ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʤʝʪʨʠ ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʚ ʨʝʟʫʣʴʪʘʪʽ in vitro ʧʨʦʤʝʥʝʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʃʇʂ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʟʥʘʯʝʥʠʡ ʚʧʣʠʚ ʟʘ ʪʘʢʦʶ ʛʨʘʜʘʮʽʻʶ: ʚʘʨʽʘʥʪ ʥʦʨʤʠ, 

ʦʯʽʢʫʚʘʥʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ, ʥʝʙʝʟʧʝʯʥʠʡ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʧʨʘʢʪʠʢʫ ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ (ʈɺɼ 3,5 ɻʨ, 

ʉɺɼ 52,5 ɻʨ, 15 ʬʨʘʢʮʽʡ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʎʝʡ ʨʝʞʠʤ ʜʦʟʚʦʣʷʻ ʚʜʚʽʯʽ 

ï ʟ ʰʝʩʪʠ ʜʦ ʪʨʴʦʭ ʪʠʞʥʽʚ ï ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘʣʝʞʥʦ ʟʽ 

ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ ʦʧʨʦʤʽʥʝʥʥʷ (ʈɺɼ 2,0 ɻʨ, ʉɺɼ 60,0 ɻʨ, 30 ʬʨʘʢʮʽʡ), ʧʨʠ 

ʩʧʽʚʩʪʘʚʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʚʠʞʠʚʘʥʦʩʪʽ (ʟʘ ʧʨʠʥʮʠʧʦʤ Non-Inferiority), ʟʙʝʨʝʞʝʥʥʽ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʘʮʽʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʜôʶʚʘʥʪʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʘʣʫʯʝʥʥʽ 

ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ʘʫʪʦʣʦʛʽʯʥʦʾ ɼʂɺ, ʥʘ ʝʪʘʧʽ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʨʝʞʠʤʽ (ʉɺɼ 52,5 ɻʨ, ʧʽʜʚʝʜʝʥʘ 

ʟʘ 15 ʬʨʘʢʮʽʡ). ʎʝ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʤʝʜʽʘʥʠ ɿɺ 24,8 ʤʽʩʷʮʽ ʪʘ ʨʽʚʥʷ 2-ʨʽʯʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ 52 %. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʩʭʝʤʫ ʽʤʫʥʦʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥ ̔

ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʚʠʷʚʣʷʻ ʩʧʨʦʤʦʞʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʾ 

ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʜʦ ʥʦʨʤʘʣʽʟʫʶʯʦʛʦ ʚʧʣʠʚʫ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʊ- ʪʘ  

ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʧʨʝʩʦʨʥʠʭ ʢʣʽʪʠʥ ʤʽʻʣʦʾʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟ ʬʝʥʦʪʠʧʦʤ HLA-DR-11b+33+, ʷʢʽ ʩʧʨʠʷʶʪʴ ʢʘʥʮʝʨʦʛʝʥʝʟʫ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʩʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʥʘ ʝʪʘʧʘʭ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʨʦʛʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʅʂʊʂ ʽʟ 
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ʬʝʥʦʪʠʧʦʤ CD3+16+56+ : Ò 9 % ï ʥʘ ʧʦʯʘʪʦʢ ɼʂɺ ʪʘ Ò 13 % ʧʽʩʣʷ 4ï5 ʚʚʝʜʝʥʴ 

ɼʂɺ, ʱʦ ʘʩʦʮʽʡʦʚʘʥʦ ʟ ʤʝʥʰ ʝʬʝʢʪʠʚʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʣʽʢʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʫ ʢʘʣʽʙʨʦʚʘʥʫ ʰʢʘʣʫ ʦʮʽʥʢʠ 

ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʟʤʽʥ ʛʝʥʦʤʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ ʜʘʥʠʤʠ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ in vitro ʨʘʜʽʘʮʽʡʥʦ-

ʽʥʜʫʢʦʚʘʥʦʾ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ. ʄʝʪʦʜ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟʘ 

ʩʪʫʧʝʥʝʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʩʭʝʤ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʯʠʥʥʽ ʛʘʣʫʟʝʚʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʢʣʽʥʽʯʥʽ ʥʘʩʪʘʥʦʚʠ, ʷʢʽ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘ ʟʘʩʘʜʘʭ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ 

ʧʘʮʽʻʥʪʘʤ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʛʽʜʥʦ ʟ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠ ˉ 903 ʚʽʜ 16.05.2023 ʨ.: ʂʣʽʥʽʯʥʘ ʥʘʩʪʘʥʦʚʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʜʦʢʘʟʘʭ 

çɻʣʽʦʙʣʘʩʪʦʤʘè (ʨʝʻʩʪʨʦʚʠʡ ˉ ʂʅ 2023-903); ʉʪʘʥʜʘʨʪʠ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

çɻʣʽʦʙʣʘʩʪʦʤʘè (ʨʝʻʩʪʨʦʚʠʡ ˉ ɻʉ 2023-903). 

ʅʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ 

ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʢʘʬʝʜʨʠ ʨʘʜʽʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ, ʢʘʬʝʜʨʠ ʦʥʢʦʣʦʛʽʾ, ʨʘʜʽʦʣʦʛʽʾ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ 

ʤʝʜʠʮʠʥʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ.ʅ. ʂʘʨʘʟʽʥʘ, ʢʘʬʝʜʨʠ 

ʨʘʜʽʦʣʦʛʽʾ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ 

ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʘʚʪʦʨʢʠ. ʊʝʤʘ, ʤʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʝʥʽ ʦʩʦʙʠʩʪʦ ʘʚʪʦʨʢʦʶ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʥʪʢʘ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʣʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʚʠʟʥʘʯʠʣʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ 

ʧʨʦʙʣʝʤʠ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ, ʟʜʽʡʩʥʶʚʘʣʘ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʪʘ 

ʾʭ ʩʫʧʨʦʚʽʜ ʚ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʤʫ ʧʝʨʽʦʜʽ, ʟʙʠʨʘʣʘ ʤʝʜʠʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, 

ʩʪʚʦʨʠʣʘ ʙʘʟʫ ʜʘʥʠʭ, ʧʨʦʚʝʣʘ ʥʘʫʢʦʚʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ. ʋʩʽ ʨʦʟʜʽʣʠ 
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ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘʧʠʩʘʥʽ ʪʘ ʦʬʦʨʤʣʝʥʽ ʘʚʪʦʨʢʦʶ ʦʩʦʙʠʩʪʦ, ʩʘʤʦʩʪʽʡʥʦ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ. ɺ ʩʪʘʪʪʷʭ, ʷʢʽ ʥʘʧʠʩʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʚʘʛʦʤʠʡ 

ʚʥʝʩʦʢ ʥʘʣʝʞʠʪʴ ʜʠʩʝʨʪʘʥʪʮʽ.  

ʋ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ, 

ʨʝʘʣʽʟʦʚʘʥʽ ʥʘʫʢʦʚʽ ʽʜʝʾ ʟʜʦʙʫʚʘʯʘ, ʥʝʤʘʻ ʢʦʥʬʣʽʢʪʫ ʽʥʪʝʨʝʩʽʚ. 

ɿʘʟʥʘʯʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʦʣʦʞʝʥʥʷ ʯʠ ʽʜʝʾ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʠʣʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʽʜʢʨʽʧʣʝʥʥʷ ʚʣʘʩʥʠʭ ʽʜʝʡ. ʄʘʪʝʨʽʘʣʠ, 

ʚʠʩʥʦʚʢʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʢʘʥʜʠʜʘʪʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʆ.ɺ. ɿʝʤʩʢʦʚʦʾ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʜʠʩʝʨʪʘʮʽʾ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ 

ʤʝʜʠʯʥʠʭ ʥʘʫʢ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʦʧʨʠʣʶʜʥʝʥʽ ʥʘ VI ʟôʾʟʜʽ ʥʝʡʨʦʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ (ʍʘʨʢʽʚ, 2017), ʢʦʥʛʨʝʩʽ 

ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʥʝʡʨʦʭʽʨʫʨʛʽʚ (EANS) 

çControversies and Solutions in Neurosurgeryè (Venice, Italy, 2017), ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʥʝʡʨʦʦʥʢʦʣʦʛʽʾè (ʋʞʛʦʨʦʜ, 2018), ʍVII ʢʦʥʛʨʝʩʽ ʉʌʋʃʊ (ʊʝʨʥʦʧʽʣʴ, 2018), 

ɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʫʭʣʠʥʠ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜè (ʍʘʨʢʽʚ, 2018), 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʥʝʡʨʦʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʩʫʯʘʩʥʽ ʧʨʠʥʮʠʧʠ ʥʘʜʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʥʝʡʨʦʭʽʨʫʨʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʥʘ ʤʦʟʢʦʚʠʡ ʽʥʩʫʣʴʪè (ɺʽʥʥʠʮʷ, 2018), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ 

ʢʣʽʥʽʯʥʦʾ ʦʥʢʦʣʦʛʽʾè (ʍʘʨʢʽʚ, 2019), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʑʦʨʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʋɸʅ. ʐʣʷʭʠ ʧʦʣʽʧʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʚ ʥʝʡʨʦʭʽʨʫʨʛʽʾè) (ʩ. ʇʦʣʷʥʠʮʷ, 2019), 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʥʝʡʨʦʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çɺʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʝʡʨʦʭʽʨʫʨʛʽʯʥʠʭ ʭʚʦʨʠʭè (ʂʠʾʚ, 

2019), XʍVIɯ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʷʜʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ 

çɼʦ 50-ʨʽʯʯʷ ɯʗɼ ʅɸʅ ʋʢʨʘʾʥʠè (ʂʠʾʚ, 2020), VIII ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʛʨʝʩʽ 
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ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʈʘʜʽʦʣʦʛʽʷ ʚ ʋʢʨʘʾʥʽè (ʂʠʾʚ, 2020), ʱʦʨʽʯʥʦʤʫ ɿôʾʟʜʽ 

ʪʦʚʘʨʠʩʪʚʘ ʥʝʡʨʦʨʘʜʽʦʣʦʛʽʚ ʊʫʨʝʯʯʠʥʠ The 29th Year Annual Meeting of Turkish 

Society of Neuroradiology (Istanbul, Turkey, 2020), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çVI Ukrainian Winter Neurosurgical Ski 

Meetingè (ʩ. ʇʦʣʷʥʠʮʷ, 2021), VII ʟôʾʟʜʽ ʥʝʡʨʦʭʽʨʫʨʛʽʚ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ (ʉʽʜʝ, ʊʫʨʝʯʯʠʥʘ, 2021), VII ʟôʾʟʜʽ ʋʢʨʘʾʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʥʝʡʨʦʭʽʨʫʨʛʽʚ 

(ʆʜʝʩʘ, 2021), XIV ʟôʾʟʜʽ ʦʥʢʦʣʦʛʽʚ ʪʘ ʨʘʜʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2021), 

XVI  ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʣʴʚʽʡʩʴʢʠʡ ʬʦʨʫʤï2022: ʩʪʨʘʪʝʛʽʾ 

ʢʨʘʾʥ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ ʛʝʦʧʦʣʽʪʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽè (ʄʠʢʦʣʘʾʚ, 2022), 

ʍʍʍɯ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʷʜʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 

2024). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 44 ʥʘʫʢʦʚʠʭ ʧʨʘʮ,̔ ʩʝʨʝʜ 

ʷʢʠʭ 25 ʩʪʘʪʝʡ, ʟ ʥʠʭ ʽʥʜʝʢʩʦʚʘʥʠʭ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Scopus ʪʘ Web of 

Science ï 13; ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʟʘʪʚʝʨʜʞʝʥʠʭ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ (ʢʘʪʝʛʦʨʽʷ ɹ) ï 8; ʫ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʥʷʭ, ʚʥʝʩʝʥʠʭ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ï 4.  ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʢʦʥʛʨʝʩʘʭ, ʟôʾʟʜʘʭ ï 19. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʣʘʜʝʥʦ ʫʢʨʘʾʥʩʴʢʦʶ 

ʤʦʚʦʶ ʥʘ 444 ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʫ. ʈʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, 

ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ, 5 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ 

ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʜʦʜʘʪʢʽʚ; ʽʣʶʩʪʨʦʚʘʥʘ 

57 ʪʘʙʣʠʮʷʤʠ ʽ 76 ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʤʽʩʪʠʪʴ 

415 ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 403 ï ʣʘʪʠʥʠʮʝʶ ʪʘ 12 ï ʢʠʨʠʣʠʮʝʶ. 
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ʈʆɿɼɯʃ 1 

ɻɯʇʆʌʈɸʂʎɯʁʅɽ ʇʈʆʄɽʅɽɺɽ ʃɯʂʋɺɸʅʅʗ ʇɸʎɯɭʅʊɯɺ 

ɿ ɻʃɯʆɹʃɸʉʊʆʄʆʖ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

1.1. ɻʽʧʦʬʨʘʢʮʽʡʥʝ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʚ ʨʦʟʨʽʟʽ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ 

ɼʦ ʘʢʪʫʘʣʴʥʠʭ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʎʉʈ) ʆʨʛʘʥʽʟʘʮʽʾ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ 

(ʆʆʅ) ʥʘʣʝʞʠʪʴ ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʝʜʯʘʩʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʥʝʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘ ʪʨʝʪʠʥʫ ʜʦ 2030 ʨ. ʟʘ 

ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ (The 17 Goals, n.d.). 

ʐʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ʎʉʈ ʆʆʅ ʚʢʣʶʯʘʶʪʴ ʟʘʭʦʜʠ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ 

ʦʭʦʧʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʦʩʣʫʛʘʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʷʢʽʩʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ɺʦʜʥʦʯʘʩ, ʜʦ ʬʘʢʪʦʨʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʜʦʨʦʚôʷ ʥʘ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʽ, ʥʘʣʝʞʘʪʴ ʥʠʞʯʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ, ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ. ʎʽ ʯʠʥʥʠʢʠ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʷʢʠʭ ʟʥʘʯʥʦ ʧʦʩʠʣʶʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ 

ʢʦʥʬʣʽʢʪʫ.  

ʅʝʱʦʜʘʚʥʦ ʚ ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʦ ʅʘʮʽʦʥʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʢʦʥʪʨʦʣʶ 

ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨ., ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, 

ʫʟʛʦʜʞʝʥʠʭ ʟ ʢʦʥʮʝʧʮʽʻʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʚʽʜ 02.08.2024 ʨ. ˉ 730-ʨ) https://www.kmu.gov.ua/npas/pro-skhvalennia-

natsionalnoi-stratehii-kontroliu-zloiakisnykh-novoutvoren-na-period-do-2030-roku-

ta-t20824. 

ɼʠʩʧʨʦʧʦʨʮʽʷ ʚ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʷʢ ʦʜʠʥ ʟ ʜʨʘʡʚʝʨʽʚ ʧʦʩʠʣʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 

ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. ʊʦʤʫ ʟʘʭʦʜʠ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʥʘʷʚʥʠʭ ʤʝʜʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʦʥʢʦʣʦʛʽʯʥʠʭ 
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ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʦʪʨʝʙ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ.  

ʇʊ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʭ ʥʝʭʽʨʫʨʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʚ 

ʦʥʢʦʣʦʛʽʾ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʦʛʦ ʨʘʟʫ ʧʨʦʪʷʛʦʤ ʧʝʨʝʙʽʛʫ 

ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʠʙʣʠʟʥʦ ʫ 50 % ʧʘʮʽʻʥʪʽʚ (Baskar et al., 2012). ɺʽʜʧʦʚʽʜʥʦ, 

ʰʠʨʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ 

ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʂʨʽʤ ʪʦʛʦ, ʛʽʧʦʬʨʘʢʮʽʡʥʽ ʧʽʜʭʦʜʠ ʧʦʚôʷʟʫʶʪʴ ʟ̔ ʧʝʚʥʠʤʠ 

ʢʣʽʥʽʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʧʦʪʝʥʮʽʘʣʫ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʷʢʽ ʙʫʣʠ ʧʽʜʽʨʚʘʥʽ ʧʘʥʜʝʤʽʻʶ COVID-19 (Di Franco et al., 2020). 

ʇʦʚʥʦʤʘʩʰʪʘʙʥʽ ʚʦʻʥʥʽ ʜʽʾ, ʷʢʽ ʨʦʟʧʦʯʘʣʠʩʷ ʚ ʋʢʨʘʾʥʽ 24 ʣʶʪʦʛʦ 2022 ʨ., 

ʧʨʠʟʚʝʣʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʽʟʦʣʷʮʽʾ ʦʥʢʦʮʝʥʪʨʽʚ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʘʙʦ ʧʦʙʣʠʟʫ ʣʽʥʽʾ ʙʦʡʦʚʠʭ ʜʽʡ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʦʙʤʝʞʝʥʴ ʚ ʜʦʩʪʫʧʥʦʩʪʽ ʜʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʇʊ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʣʽʢʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚ 

ʋʢʨʘʾʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʮʝʥʪʨʽʚ ʨʘʜʽʘʮʽʡʥʦʾ ʦʥʢʦʣʦʛʽʾ, ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʦʥʢʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʫʤʦʚʘʭ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ 

ʚʽʡʩʴʢʦʚʦʾ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ ʪʘ ʚ ʧʝʨʽʦʜ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. 

 

1.2. ʇʝʨʝʚʘʛʠ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ  

ʉʣʦʚʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʨʘʢʫ ʉʐɸ ʚʠʟʥʘʯʘʻ ɻʇʊ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: çʇʊ, ʧʨʠ ʷʢʽʡ ʟʘʛʘʣʴʥʘ ʜʦʟʘ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʚʝʣʠʢʽ ʜʦʟʠ, ʘ 

ʧʨʦʮʝʜʫʨʠ ʧʨʦʚʦʜʷʪʴʩʷ ʦʜʠʥ ʨʘʟ ʥʘ ʜʝʥʴ ʘʙʦ ʨʽʜʰʝ. ɻʇʊ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʢʦʨʦʪʰʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ (ʤʝʥʰʝ ʜʥʽʚ ʘʙʦ ʪʠʞʥʽʚ), ʥʽʞ ʉʇʊè (NCI Dictionary of 

Cancer Terms, 2011). ʇʽʜ ʩʪʘʥʜʘʨʪʥʦʶ (ʢʦʥʚʝʥʮʽʡʥʦʶ) ʇʊ ʨʦʟʫʤʽʶʪʴ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʟ ʨʘʟʦʚʦʶ ʚʦʛʥʠʱʝʚʦʶ ʜʦʟʦʶ (ʈɺɼ) 2,0 ɻʨ ʟʘ ʢʦʞʥʫ ʬʨʘʢʮʽʶ 

ʦʧʨʦʤʽʥʝʥʥʷ, 5 ʜʥʽʚ ʥʘ ʪʠʞʜʝʥʴ, ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʪʠʞʥʽʚ (Fractionation 

Schedules, n.d.). ɺʽʜʧʦʚʽʜʥʦ ʦʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ɻʇʊ ʻ ʤʝʥʰʘ ʪʨʠʚʘʣʽʩʪʴ 

ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʭʝʤʘʤʠ. ʊʦʤʫ ʥʘʩʪʫʧʥʽ 
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ʢʣʽʥʽʯʥʽ ʪʘ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʽ ʧʝʨʝʚʘʛʠ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʴ ʧʦʭʽʜʥʠʤʠ ʚʽʜ 

ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʫ ʦʧʨʦʤʽʥʝʥʥʷ: ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʬʦʨʪʫ ʧʘʮʽʻʥʪʘ ʧʨʦʪʷʛʦʤ 

ʢʫʨʩʫ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ; ʟʤʝʥʰʝʥʥʷ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ; ʟʥʠʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʩʦʥʘʣ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ; ʟʤʝʥʰʝʥʥʷ 

ʚʘʨʪʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʛʽʧʦʬʨʘʢʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʬʨʘʢʮʽʡ ʇʊ ʡ, ʚʽʜʧʦʚʽʜʥʦ, ʚʠʤʘʛʘʻ ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʟʘ 

ʬʨʘʢʮʽʶ ʦʧʨʦʤʽʥʝʥʥʷ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʤʽʰʝʥʽ, ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ 

ʧʝʨʝʩʪʦʨʦʛ ʱʦʜʦ ʰʠʨʦhʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʧʠʪʘʥʥʷ 

ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. ʊʦʤʫ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʛʽʧʦʬʨʘʢʮʽʡʥʽ ʨʝʞʠʤʠ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚʠʤʘʛʘʶʪʴ ʥʘʷʚʥʦʩʪʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ 

ʢʦʥʬʦʨʤʥʦʩʪʽ ʽ ʧʨʝʮʠʟʽʡʥʦʩʪʽ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʩʫʪʪʻʚʦʾ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʙʘʞʘʥʠʭ 

ʧʨʦʤʝʥʝʚʠʭ ʝʬʝʢʪʽʚ. ɿʘ ʜʘʥʠʤʠ Rodin et al., ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʘʜʽʦʪʝʨʘʧʽʾ, ʤʦʜʫʣʴʦʚʘʥʦʾ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ (IMRT), ʻ ʦʜʥʠʤ ʟ ʥʘʡʩʠʣʴʥʽʰʠʭ 

ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʚ ʥʝʧʘʣʽʘʪʠʚʥʦʤʫ 

ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʽ (Rodin et al., 2021).  

ɸʥʘʣʽʟʫʶʯʠ ʧʝʨʝʚʘʛʠ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ, ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ 

ʟʘʩʣʫʛʦʚʫʻ ʧʠʪʘʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʰʣʷʭʦʤ ʤʦʞʣʠʚʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. ʎʴʦʤʫ ʘʩʧʝʢʪʫ ʧʨʠʩʚʷʯʝʥʘ ʩʝʨʽʷ ʧʫʙʣʽʢʘʮʽʡ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʇʊ ʚ ʫʩʫʥʝʥʥʽ ʜʠʩʧʨʦʧʦʨʮʽʾ ʟʘ 

ʦʥʢʦʣʦʛʽʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʞ ʢʨʘʾʥʘʤʠ ʟ ʥʠʟʴʢʠʤ ʽ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʜʦʭʦʜʫ 

ʪʘ ʢʨʘʾʥʘʤʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʦʭʦʜʫ (Kraus et al., 2022; Irabor et al., 2020; Gupta 

et al., 2020). ɺʦʜʥʦʯʘʩ, ʷʢʱʦ ʟʘʧʣʘʥʦʚʘʥʽ ʢʫʨʩʠ ʇʊ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʴʥʦ 

ʟʘʚʝʨʰʝʥʠʤʠ, ʪʦ ʢʣʽʥʽʯʥʘ ʢʦʨʠʩʪʴ ʚʽʜ ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʦʥʢʦʣʦʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟʥʘʯʥʦ ʦʙʤʝʞʫʻʪʴʩʷ. ɼʚʘ ʟ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʪʦʛʦ, 

ʱʦ ʧʘʮʽʻʥʪʠ ʥʝ ʟʘʚʝʨʰʫʶʪʴ ʘʙʦ ʧʝʨʝʨʠʚʘʶʪʴ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ, 

 ̒ʜʦʚʛʦʪʨʠʚʘʣʽʩʪʴ ʢʫʨʩʽʚ ʇʊ ʪʘ ʥʠʞʯʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʪʫʩ (Arrossi 

et al., 2007; Ohri et al., 2015; Yarn et al., 2020). ɿʘ ʦʮʽʥʢʦʶ Datta et al., ʩʫʪʦ ʪʽʣʴʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʦʥʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ 

ʜʦʩʪʫʧʥʽʩʪʴ ʇʊ ʚ ʢʨʘʾʥʘʭ ɸʟʽʾ ʟ 62 % ʜʦ 78 %. ɻʇʊ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 
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ʥʝʦʙʭʽʜʥʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚ ʢʨʘʾʥʘʭ ʟ ʥʠʟʴʢʠʤ ʽ ʩʝʨʝʜʥʽʤ 

ʨʽʚʥʝʤ ʜʦʭʦʜʽʚ (ʂʅʉɼ) ʟ 5 987 ʜʦ 4 284, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʩʠʩʪʝʤʥʦʛʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʦʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ (Datta et al., 2021). 

ɺʦʜʥʦʯʘʩ, ʟʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰʠʭ ʢʨʘʾʥ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ 

(ɹʨʘʟʠʣʽʷ) ʪʘ ɸʬʨʠʢʠ (ʅʽʛʝʨʽʷ), ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ɻʇʊ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʜʦʟʚʦʣʠʣʦ ʙ ʫʩʽʤ ʪʘʢʠʤ ʧʘʮʽʻʥʪʘʤ 

ʦʪʨʠʤʘʪʠ ʣʽʢʫʚʘʥʥʷ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʥʽʡʥʠʭ ʧʨʠʩʢʦʨʶʚʘʯʽʚ. 

ʉʢʦʨʦʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʧʠʪʦʤʫ ʚʘʛʫ ʧʨʦʣʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘ 

ʢʦʞʥʦʤʫ ʣʽʥʽʡʥʦʤʫ ʧʨʠʩʢʦʨʶʚʘʯʽ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʇʊ. ɺʦʜʥʦʯʘʩ, 

ʧʦʯʘʪʦʢ ʇʊ ʚ ʙʽʣʴʰ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ, ʙʝʟ ʟʘʪʨʠʤʢʠ, ʤʽʥʽʤʽʟʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʚʽʜʪʝʨʤʽʥʫʚʘʥʥʷ ʢʫʨʩʫ ʇʊ ʥʘ ʟʘʛʘʣʴʥʽ ʦʥʢʦʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ (Bese et al., 2005; 

Zempl®nyi et al., 2018). 

ʆʮʽʥʢʘ ʢʣʽʥʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɻʇʊ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʨʘʢʦʤ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ ʚ ʇʘʢʠʩʪʘʥʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʟʙʽʣʴʰʝʥʥʷ ɿɺ ʟʘ 15-ʨʽʯʥʽʡ 

ʧʝʨʽʦʜ ʥʘ 7 %. ʊʘʢʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʢʨʘʾʥʽ ʣʠʰʝ ʟ 15 ʣʽʥʽʡʥʠʤʠ ʧʨʠʩʢʦʨʶʚʘʯʘʤʠ 

ʥʘ 180 ʤʣʥ ʥʘʩʝʣʝʥʥʷ ʥʘ 2017 ʨ., ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ 

ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ɻʇʊ ʤʘʻ ʩʫʪʪʻʚʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ (Khan et al., 2017).  

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʘʩʧʝʢʪ, ʧʦʚôʷʟʘʥʠʡ ʟ ʚʧʣʠʚʦʤ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ 

ʧʽʜʭʦʜʽʚ ʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʘʮʽʻʥʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʩʭʝʤʠ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰ ʢʦʨʦʪʢʘ ʪʨʠʚʘʣʽʩʪʴ ʇʊ ʻ ʙʽʣʴʰ ʨʝʘʣʴʥʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʜʦʪʨʠʤʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʢʫʨʩʫ ʦʧʨʦʤʽʥʝʥʥʷ ʟ ʙʦʢʫ ʧʘʮʽʻʥʪʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʦʙʫʤʦʚʣʝʥʦ ʚʧʣʠʚʦʤ ʥʠʟʢʠ ʬʘʢʪʦʨʽʚ (ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʞʠʪʣʦ ʪʘ ʪʨʘʥʩʧʦʨʪ, 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʨʦʙʦʪʽ ʪʘ ʚ ʩʽʤ'ʾ ʪʦʱʦ). ɸʣʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʝʡ 

ʚʘʞʣʠʚʠʡ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʟʘʣʠʰʘʻʪʴʩʷ ʽ ʜʦʩʽ ʤʘʣʦ ʚʠʚʯʝʥʠʤ. ɺʪʽʤ, ʥʘ 

ʩʴʦʛʦʜʥʽ ʯʽʪʢʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ɻʇʊ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ 

ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʟʘʚʝʨʰʝʥʠʭ ʢʫʨʩʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʫʻ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʫʭʣʠʥʦʶ ʥʘ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʽ (Lamm et al., 2022). ʊʘʢʽ ʜʘʥʽ 

 ̒ʦʙʥʘʜʽʡʣʠʚʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ɻʇʊ ʥʘ 
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ʟʤʝʥʰʝʥʥʷ ʜʠʩʧʨʦʧʦʨʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʤʽʞ ʢʨʘʾʥʘʤʠ 

ʟ ʥʠʟʴʢʠʤ ʪʘ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʦʭʦʜʽʚ. ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʨʝʚʘʛʠ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʻ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ɻʇʊ ʻ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ 

ʨʝʞʠʤʦʤ ʦʧʨʦʤʽʥʝʥʥʷ ʧʨʠ ʙʘʛʘʪʴʦʭ ʢʣʽʥʽʯʥʠʭ ʚʘʨʽʘʥʪʘʭ (Parthan et al., 2012; 

Deshmukh et al., 2017; Monten & Lievens, 2018; Hunter et al., 2018; Lyu et al., 2019). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʝʢʦʥʦʤʽʯʥʽʡ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ʢʨʘʾʥʘʭ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʜʦʭʦʜʽʚ. ʍʦʯʘ ʮʝ ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʤʝʥʰ ʚʠʚʯʝʥʠʤ ʚ ʂʅʉɼ, ʽʩʥʫʶʪʴ 

ʧʝʨʝʢʦʥʣʠʚʽ ʩʚʽʜʯʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ɻʇʊ ʥʘ ʚʠʜʘʪʢʠ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʚ ʢʨʘʾʥʘʭ ʟ ʦʙʤʝʞʝʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɿʘ ʦʮʽʥʢʘʤʠ Irabor 

O.ʉ. et al., ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ 

ʟ 25 ʜʦ 15 ʬʨʘʢʮʽʡ ʚ ɸʬʨʠʮʽ ʜʦʟʚʦʣʠʪʴ ʟʘʦʱʘʜʠʪʠ ʧʨʠʙʣʠʟʥʦ 1,1 ʤʣʨʜ ʜʦʣʘʨʽʚ 

ʉʐɸ ʚ ʧʝʨʽʦʜ ʟ 2019 ʧʦ 2025 ʨ., ʪʦʜʽ ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʢʫʨʩʫ ʦʧʨʦʤʽʥʝʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʨʘʢʦʤ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʟ 39 ʜʦ 20 ʬʨʘʢʮʽʡ ʟʘʦʱʘʜʞʫʚʘʪʠʤʝ ʜʦʜʘʪʢʦʚʦ 606 

ʤʣʥ ʜʦʣʘʨʽʚ ʉʐɸ ʟʘ ʪʦʡ ʩʘʤʠʡ ʧʝʨʽʦʜ. ʎʝ ʷʚʣʷʻ ʩʦʙʦʶ ʟʥʘʯʥʽ ʢʦʰʪʠ, ʷʢʽ ʤʦʞʥʘ 

ʙʫʣʦ ʙ ʜʦʜʘʪʢʦʚʦ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (Irabor et al., 

2020). ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʚ ʋʛʦʨʱʠʥʽ, ʧʦʢʘʟʘʣʦ, ʱʦ ʧʦʤʽʨʥʦ 

ʛʽʧʦʬʨʘʢʮʽʦʥʦʚʘʥʘ ʇʊ ʟʘ ʜʦʧʦʤʦʛʦʶ IMRT (25 ʬʨʘʢʮʽʡ ʦʧʨʦʤʽʥʝʥʥʷ) ʚ ʣʽʢʫʚʘʥʥʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʜʦʟʚʦʣʷʻ ʟʘʦʱʘʜʞʫʚʘʪʠ 1 141 ʻʚʨʦ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʫʨʩʦʤ 35ï39 ʬʨʘʢʮʽʡ 3D ʢʦʥʬʦʨʤʥʦʾ ʇʊ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʜʘʪʢʦʚʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ IMRT. ʂʨʽʤ ʪʦʛʦ, ʧʦʤʽʨʥʝ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʧʨʠʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʥʘ 10 %, ʷʢʽ ʙʫʣʠ ʧʨʦʣʽʢʦʚʘʥʽ ʟʘʚʜʷʢʠ 

ʟʙʽʣʴʰʝʥʥʶ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʥʽʡʥʠʭ ʧʨʠʩʢʦʨʶʚʘʯʽʚ (Zempl®nyi et al., 

2018). ɿʘ ʜʘʥʠʤʠ ʢʠʪʘʡʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

11 % ʨʽʚʥʝʤ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʨʠ ʘʜôʶʚʘʥʪʥʽʡ ʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʛʨʫʜʥʦʾ 

ʟʘʣʦʟʠ (Yang et al., 2021). ɿʘ ʜʘʥʠʤʠ ʽʥʰʦʛʦ ʘʥʘʣʽʟʫ, ʥʝʦʘʜôʁ ʚʘʥʪʥʘ 10ï

ʬʨʘʢʮʽʡʥʘ ʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʩʪʨʘʚʦʭʦʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

41 % ʧʦʨʽʚʥʷʥʦ ʟ 20 ʬʨʘʢʮʽʷʤʠ ʇʊ (Lyu et al., 2019).  
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʝʢʦʥʦʤʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʫʩʽʻʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʘʣʝ ʽ ʚ ʢʦʥʪʝʢʩʪʽ ʬʽʥʘʥʩʦʚʦʾ ʦʙʪʷʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ ʪʘ 

ʡʦʛʦ ʨʦʜʠʥʠ. ɿʘ ʜʘʥʠʤʠ ʥʝʱʦʜʘʚʥʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

(68 %) ʥʽʛʝʨʽʡʩʴʢʠʭ ʧʘʮʽʻʥʪʦʢ ʟ ʨʘʢʦʤ ʰʠʡʢʠ ʤʘʪʢʠ ʘʙʦ ʨʘʢʦʤ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ 

ʧʦʤʽʨʥʦ ʘʙʦ ʟʥʘʯʥʦ ʚʪʨʘʪʠʣʠ ʜʦʭʽʜ ʯʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ. ɿʘ ʮʠʭ 

ʦʙʩʪʘʚʠʥ ʪʨʝʪʠʥʘ (32 %) ʧʘʮʽʻʥʪʦʢ ʧʦʚʽʜʦʤʠʣʘ, ʱʦ ʯʣʝʥʠ ʾʭʥʽʭ ʩʽʤʝʡ ʪʘʢʦʞ 

ʟʘʟʥʘʣʠ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ. ʎʝ ʩʧʦʥʫʢʘʣʦ 23 % ʧʘʮʽʻʥʪʦʢ ʢʨʝʜʠʪʫʚʘʪʠʩʴ, ʘʙʠ 

ʧʦʢʨʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʫ ʪʘ ʱʦʜʝʥʥʽ ʧʦʪʨʝʙʠ (Ohaeri et al., 1999). 

ʇʦʜʽʙʥʽ ʧʨʦʙʣʝʤʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʩʝʨʝʜ ʢʦʛʦʨʪʠ ʘʨʛʝʥʪʠʥʩʴʢʠʭ ʧʘʮʽʻʥʪʦʢ 

ʟ ʨʘʢʦʤ ʰʠʡʢʠ ʤʘʪʢʠ, ʜʝ ʣʽʢʫʚʘʥʥʷ ʙʫʣʦ ʧʦʚôʷʟʘʥʦ ʟ ʪʘʢʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ 

ʩʦʮʽʘʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ (45 %), ʯʘʩʪʽʰʽ ʧʝʨʝʨʚʠ 

ʚ ʨʦʙʦʪʽ (25 %), ʚʪʨʘʪʘ ʩʽʤʝʡʥʦʛʦ ʜʦʭʦʜʫ (39 %), ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʾʞʽ, ʷʢʫ 

ʩʧʦʞʠʚʘʻ ʾʭʥʷ ʩʽʤôʷ (37 %), ʟʘʪʨʠʤʢʘ ʚ ʦʧʣʘʪʽ ʦʩʥʦʚʥʠʭ ʧʦʩʣʫʛ, ʪʘʢʠʭ ʷʢ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ (43 %), ʧʨʦʜʘʞ ʤʘʡʥʘ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʦʱʘʜʞʝʥʴ ʜʣʷ 

ʧʦʢʨʠʪʪʷ ʙʘʟʦʚʠʭ ʧʦʪʨʝʙ (38 %), ʘ ʪʘʢʦʞ ʧʝʨʝʙʦʾ ʫ ʥʘʚʯʘʥʥʽ ʜʽʪʝʡ (28 %). 

ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʚʪʨʘʪʠʣʠ ʜʦʭʽʜ ʩʽʤ'ʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʣʽʢʫʚʘʥʥʷ 

ʨʘʢʫ, ʟ ʤʝʥʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʛʨʘʬʽʢʘ ʇʊ, ʱʦ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʻ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʦʥʢʦʣʦʛʽʯʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ (Arrossi et al., 2007).  

ʉʴʦʛʦʜʥʽ ʽʩʥʫʻ ʧʝʨʝʣʽʢ ʤʘʩʰʪʘʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴ 

ʦʧʪʠʤʽʟʫʶʯʠʡ ʚʧʣʠʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ɻʇʊ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʠʟʢʦʶ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ˇʨʫʥʪʦʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʨʽʚʥʽ. ɺʨʘʭʦʚʫʶʯʠ 

ʥʘʜʟʚʠʯʘʡʥʽ ʚʠʢʣʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ, ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 ̒ʥʘʛʘʣʴʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʦʙʠʪʠ ʧʽʜʭʦʜʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʥʢʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʥʘʡʙʽʣʴʰ 
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ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʩʫʨʩʽʚ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʝʜʠʮʠʥʠ, ʷʢʦʶ 

ʥʘʩʘʤʧʝʨʝʜ ʻ ʩʫʯʘʩʥʘ ʨʘʜʽʘʮʽʡʥʘ ʦʥʢʦʣʦʛʽʷ.  

 

1.3. ʈʦʣʴ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʚ ʩʫʯʘʩʥʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ɻʇʊ, ʨʽʚʝʥʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʤʘʻ ʩʫʪʪʻʚʽ ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʅʝʱʦʜʘʚʥʦ ʙʫʣʦ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʟʚʽʪ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʨʘʜʽʦʪʝʨʘʧʽʾ ʪʘ ʦʥʢʦʣʦʛʽʾ 

çɻʽʧʦʬʨʘʢʮʽʡʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ: ʄʽʞʥʘʨʦʜʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ESTRO-GIROè ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ 2 316 ʨʘʜʽʘʮʽʡʥʠʭ ʦʥʢʦʣʦʛʽʚ ʟ ʫʩʴʦʛʦ 

ʩʚʽʪʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʫ 2018ï2019 ʨʨ (Rodin et al., 2021). ʉʝʨʝʜ ʦʧʠʪʘʥʠʭ ʬʘʭʽʚʮʽʚ 

ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ (58,1 %) ʥʘʣʝʞʘʣʠ ʜʦ ʘʢʘʜʝʤʽʯʥʦʾ ʩʧʽʣʴʥʦʪʠ (ʙʫʣʠ ʘʬʽʣʽʡʦʚʘʥʽ 

ʟ ʫʥʽʚʝʨʩʠʪʝʪʦʤ); ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʨʘʮʶʚʘʣʘ ʥʘ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ, ʟʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʣʽʥʽʡʥʠʡ 

ʧʨʠʩʢʦʨʶʚʘʯ (93,3 %), ʂʊ-3D-ʧʣʘʥʫʚʘʥʥʷ (90 %) ʪʘ IMRT (85 %). ɼʦʩʣʽʜʞʝʥʥʷ 

ʦʭʦʧʣʶʚʘʣʦ ʫʩʽ ʩʚʽʪʦʚʽ ʨʝʛʽʦʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʪʘ 

ʤʽʩʪʠʣʦ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ: ʢʣʽʥʽʯʥʽ ʜʦʩʚʽʜ, ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʨʝʩʫʨʩʥʠʡ ʚʧʣʠʚ, 

ʧʨʦʬʝʩʽʡʥʘ ʢʫʣʴʪʫʨʘ, ʤʽʨʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ 

ʩʚʽʪʦʚʦʾ ʬʘʭʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʚʠʷʚʠʚ ʧʨʦʛʨʝʩ ʚ ʟʘʛʘʣʴʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ ʪʘ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʱʦʜʦ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʧʘʣʽʘʪʠʚʥʦʤʫ ʣʽʢʫʚʘʥʥʽ, ʘʣʝ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʽʚ ʧʨʠ ʥʝʧʘʣʽʘʪʠʚʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʩʮʝʥʘʨʽʷʭ, ʘ ʪʘʢʦʞ ʤʽʞ ʨʽʟʥʠʤʠ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʨʝʛʽʦʥʘʤʠ ʪʘ ʛʨʫʧʘʤʠ 

ʟʘ ʨʽʚʥʝʤ ʜʦʭʦʜʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ ʦʮʽʥʝʥʦ ʨʽʚʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʟʘʤʠ ʫ ʢʽʩʪʢʘʭ, ʨʘʢʦʤ 

ʛʨʫʜʥʦʾ ʟʘʣʦʟʽ, ʨʘʢʦʤ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʪʘ ʨʘʢʦʤ ʰʠʡʢʠ ʤʘʪʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɻʇʊ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʥʠʟʴʢʦʛʦ ʨʠʟʠʢʫ 

ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ (94 %) ʧʦʨʽʚʥʷʥʦ ʟ ɭʚʨʦʧʦʶ 

(67 %), ʃʘʪʠʥʩʴʢʦʶ ɸʤʝʨʠʢʦʶ (44 %), ɸʟʽʡʩʴʢʦ-ʊʠʭʦʦʢʝʘʥʩʴʢʠʤ ʨʝʛʽʦʥʦʤ 

(42 %), ɹʣʠʟʴʢʠʤ ʉʭʦʜʦʤ (31 %) ʪʘ ɸʬʨʠʢʦʶ (19 %). ɼʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ 

ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ, ʨʘʢʦʤ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ 

ʟ ʥʝʛʘʪʠʚʥʠʤʠ ʣʽʤʬʦʚʫʟʣʘʤʠ ʧʽʩʣʷ ʣʘʤʧʝʢʪʦʤʽʾ, ʘʥʘʣʦʛʽʯʥʽ ʪʝʥʜʝʥʮʽʾ 
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ʟʙʝʨʽʛʘʣʠʩʴ. ɿʘ ʜʘʥʠʤʠ ʮʴʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, ʦʩʥʦʚʥʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʚʠʟʥʘʥʦ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʧʘʨʘʪʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʜʣʷ ʝʬʝʢʪʠʚʥʽʦhʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʭʝʤ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʽ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʩʠʩʪʝʤʥʽ ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʽ ʟʫʩʠʣʣʷ, ʱʦ ʧʦʣʽʧʰʫʶʪʴ ʦʙʽʟʥʘʥʽʩʪʴ ʬʘʭʽʚʮʽʚ ʱʦʜʦ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʩʭʝʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʩʧʨʠʷʶʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ 

ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʨʘʜʽʘʮʽʡʥʽʡ ʦʥʢʦʣʦʛʽʾ (clinical decision-support). ɿʘʟʥʘʯʘʻʪʴʩʷ, 

ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ 

ʚ ʙʽʢ ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʛʦ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʘʣʫʯʝʥʥʷ ʚ ʢʣʽʥʽʯʥʽ 

ʧʨʦʪʦʢʦʣʠ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʠʪʘʤʘʥʥʘ ʜʣʷ ʚʩʽʻʾ ʨʘʜʽʘʮʽʡʥʦʾ ʦʥʢʦʣʦʛʽʾ, 

ʘ ʥʝ ʧʦʚôʷʟʘʥʘ ʣʠʰʝ ʟ ʦʢʨʝʤʠʤʠ ʥʦʟʦʣʦʛʽʷʤʠ ʯʠ ʫʧʦʜʦʙʘʥʥʷʤʠ ʧʦʦʜʠʥʦʢʠʭ 

ʬʘʭʽʚʮʽʚ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʢʦʶ ʦʙôʻʢʪʠʚʥʠʭ ʧʨʠʯʠʥ, ʧʝʨʰ ʟʘ ʚʩʝ, ʦʩʤʠʩʣʝʥʥʷʤ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ 

ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʥʝ ʣʠʰʝ ʾʭ ʦʢʨʝʤʠʭ ʪʘʢʪʠʯʥʠʭ ʧʝʨʝʚʘʛ. 

ɺ 2015 ʨ. ɻʣʦʙʘʣʴʥʘ ʨʦʙʦʯʘ ʛʨʫʧʘ ʟ ʨʘʜʽʦʪʝʨʘʧʽʾ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʨʘʢʦʤ 

(GTFRCC, The Global Task Force on Radiotherapy for Cancer Control) ʜʦʩʣʽʜʠʣʘ 

ʤʝʜʠʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʚʘʛʠ ʨʦʟʰʠʨʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʇʊ ʫ ʢʨʘʾʥʘʭ ʟ ʥʠʟʴʢʠʤ 

ʪʘ ʩʝʨʝʜʥʽʤ ʜʦʭʦʜʦʤ (Atun et al., 2015). ʎʽʻʶ ʛʨʫʧʦʶ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ, 

ʚ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘ ʢʫʨʩ ʇʊ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʧʫʭʣʠʥ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʰʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ, ʟʘ ʨʽʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʚʦʭ ʩʭʝʤ ʦʧʨʦʤʽʥʝʥʥʷ, 

ʧʝʨʝʚʘʛʘ ʥʘʜʘʚʘʣʘʩʴ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʬʨʘʢʮʽʡ. ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʇʊ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʫ ʨʝʛʽʦʥʘʭ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (Atun 

et al., 2015). ɺʦʜʥʦʯʘʩ, ʫ ʚʠʱʝʥʘʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ESTRO-GIRO 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʫʯʘʩʥʠʭ ʧʨʦʤʝʥʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 ̒ʦʩʥʦʚʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʦʥʦʚʘʥʠʭ ʩʭʝʤ ʦʧʨʦʤʽʥʝʥʥʷ 
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(Rodin et al., 2021). ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ IMRT 

 ̒ʦʜʥʠʤ ʟ ʥʘʡʩʠʣʴʥʽʰʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʞʠʤʽʚ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʚ ʥʝʧʘʣʽʘʪʠʚʥʦʤʫ ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʽ. ɹʽʣʴʰ ʪʦʛʦ, ʚ ʜʦʩʣʽʜʞʝʥʥʽ Dearnaley 

D. et al. ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ IMRT ʧʨʠ ʢʦʥʚʝʥʮʽʦʥʘʣʴʥʽʡ 

ʇʊ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʥʠʞʝʥʥʷʤ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 % (Dearnaley 

et al., 2016). ʆʪʞʝ, ʨʝʞʠʤ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʤʘʻ ʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʤʝʥʝʚʫ 

ʪʦʢʩʠʯʥʽʩʪʴ, ʘʥʽʞ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʧʽʜʚʝʜʝʥʥʷ ʜʦʟʠ. 

ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʥʝʱʦʜʘʚʥʶ ʧʫʙʣʽʢʘʮʽʶ Cher B. et al., 

ʷʢʘ ʩʪʘʥʦʚʠʪʴ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʨʝʥʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʉʐɸ, ʚ ʨʘʤʢʘʭ ʦʢʨʝʤʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʮʝʥʪʨʫ, ʟʘ ʧʝʨʽʦʜ ʟ 2010 ʧʦ 2020 ʨʨ. (Cher et al., 2022). ʎʝʡ ʘʥʘʣʽʟ ʻ ʮʽʢʘʚʠʤ ʥʝ 

ʣʠʰʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʫʪʦ ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. ʅʘʪʦʤʽʩʪʴ ʮʝ ʚʜʘʣʠʡ ʧʨʠʢʣʘʜ ʩʘʤʝ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʭ ʚʢʨʘʡ ʙʨʘʢʫʻ ʩʴʦʛʦʜʥʽ, ʟʦʢʨʝʤʘ, ʚ ʋʢʨʘʾʥʽ. 

ɺʽʜʧʦʚʽʜʥʦ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʤʦʜʝʣʣʶ ʪʦʛʦ, ʷʢ ʽʥʰʽ ʤʝʜʠʯʥʽ 

ʫʩʪʘʥʦʚʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʚʣʘʩʥʦʾ ʧʨʘʢʪʠʢʠ ʚ ʨʦʟʨʽʟʽ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʚʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʟʦʢʨʝʤʘ, ʘʜʘʧʪʘʮʽʾ ʨʝʞʠʤʽʚ ɻʇʊ. ɸʚʪʦʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʫ ʬʨʘʢʮʽʦʥʫʚʘʥʥʽ ʟʘʩʪʦʩʦʚʘʥʠʭ ʨʝʞʠʤʽʚ ʇʊ ʚ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽʡ 

ʢʣʽʥʽʮʽ ʤ. ʄʽʯʠʛʘʥ (ʉʐɸ) ʟʘ 22 865 ʢʫʨʩʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʟ̔ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

375 446 ʬʨʘʢʮʽʡ, ʜʣʷ 4 ʢʘʪʝʛʦʨʽʡ ʧʘʮʽʻʥʪʽʚ: ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʦʧʨʦʤʽʥʶʚʘʣʠʩʴ; ʦʢʨʝʤʦ ʜʣʷ ʨʘʢʫ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ; ʨʘʢʫ 

ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʽ ʤʝʪʘʩʪʘʟʽʚ ʫ ʢʽʩʪʢʠ. 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ ʟʘ ʢʫʨʩ ʦʧʨʦʤʽʥʝʥʥʷ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ 

ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ ʟʥʠʟʠʣʘʩʴ ʟ 17,5 ʚ 2010 ʨ. ʜʦ 13,6 ʚ 2020 ʨ. ɺʽʜʟʥʘʯʝʥʦ 

ʟʨʦʩʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʧʨʠ ʫʩʴʦʤʫ 

ʧʝʨʝʣʽʢʫ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ, ʦʜʥʘʢ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʦ ʮʷ ʪʝʥʜʝʥʮʽʷ ʧʨʦʷʚʠʣʘʩʴ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ ʪʘ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʢʽʩʪʢʠ, ʪʦ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʣʦ 

ʚʧʨʦʚʘʜʞʝʥʦ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʽʢʘʚʠʤ ʚʠʷʚʠʣʠʩʷ ʜʘʥʽ ʮʴʦʛʦ 

ʘʥʘʣʽʟʫ ʩʪʦʩʦʚʥʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʧʘʥʜʝʤʽʾ COVID-19 ʥʘ ʪʝʥʜʝʥʮʽʶ ʜʦ 
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ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʫ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. 

ɺʠʷʚʠʣʦʩʷ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʨʝʭʽʜ ʥʘ ɻʇʊ ʚʽʜʙʫʚʩʷ ʱʝ ʜʦ 

ʧʦʯʘʪʢʫ ʧʘʥʜʝʤʽʾ COVID-19. ɺʪʽʤ, ʤʝʪʘʩʪʘʟʠ ʚ ʢʽʩʪʢʠ ʙʫʣʠ ʻʜʠʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, 

ʜʝ ʥʝ ʤʦʞʥʘ ʚʠʢʣʶʯʠʪʠ ʟʨʦʩʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʇʊ, 

ʩʧʨʠʯʠʥʝʥʝ ʧʘʥʜʝʤʽʻʶ COVID-19. ʆʜʥʘʢ ʫ ʬʘʭʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʫʤʢʘ ʱʦʜʦ 

ʧʦʩʠʣʝʥʥʷ ʪʠʩʢʫ ʧʘʥʜʝʤʽʾ COVID-19 ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʦʪʨʠʤʘʣʘ ʰʠʨʦʢʫ ʧʽʜʪʨʠʤʢʫ (Di Franco et al., 2020; Wallis et al., 2020; Martell 

et al., 2020; Noticewala et al., 2020; Portaluri et al., 2020; Mukundan & Vats, 2021; 

Barra et al., 2021). ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʟʘ ʦʮʽʥʢʘʤʠ ʄʽʞʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ (ʄɸɻɸʊɽ) ʧʦʥʘʜ 50 % ʧʘʮʽʻʥʪʽʚ ʚ ʢʨʘʾʥʘʭ ʟ ʥʠʟʴʢʠʤʠ ʪʘ 

ʩʝʨʝʜʥʽʤʠ ʜʦʭʦʜʘʤʠ ʤʘʶʪʴ ʥʠʟʴʢʽ ʰʘʥʩʠ ʥʘ ʜʦʩʪʫʧ ʜʦ ʩʚʦʻʯʘʩʥʦʾ ʇʊ (Zubizarreta 

et al., 2015), ʦʯʝʚʠʜʥʠʤ ʻ ʩʫʪʪʻʚʝ ʧʦʩʠʣʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʥʘʩʣʽʜʦʢ ʧʘʥʜʝʤʽʾ 

COVID-19.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʴʦʛʦʜʥʽ ʬʦʨʤʫʻʪʴʩʷ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ 

ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʦʟʠʪʠʚʥʠʡ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʡ ʚʧʣʠʚ ʮʴʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ. ʎʝ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʬʦʨʪʫ 

ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʾ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʧʝʨʩʦʥʘʣ ʚʽʜʜʽʣʝʥʴ ʨʘʜʽʘʮʽʡʥʦʾ ʦʥʢʦʣʦʛʽʾ.  

ʆʜʥʘʢ ʽ ʜʦʩʽ ʽʩʥʫ ̒ ʟʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʙʘʛʘʪʦ ʝʢʩʧʝʨʪʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʩʢʝʧʪʠʯʥʦ ʥʘʣʘʰʪʦʚʘʥʠʤʠ, 

ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʩʝʥʩʫʩʫ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʟʫʩʠʣʴ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʠʩʣʝʥʥʽ 

ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʝʪʘ-ʘʥʘʣʽʟʠ ʧʦʨʽʚʥʶʚʘʣʠ ʢʣʽʥʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʚʝʥʮʽʡʥʦʾ ʇʊ ʪʘ ɻʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ 

ʬʦʨʤʘʤʠ ʨʘʢʫ (Guo et al., 2019; Hickey et al., 2019; Gu et al., 2021; Koushik & Alva, 

2021; Merlotti et al., 2021; Grosche et al., 2022; Marta et al., 2022). ʅʘʡʙʽʣʴʰ 

ʧʦʤʽʪʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʽ ʜʦʩʷʛʥʫʪʦ ʥʘ ʩʴʦʛʦʜʥʽ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ, ʨʘʢʦʤ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʪʘ ʨʘʢʦʤ ʣʝʛʝʥʽʚ, 
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ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʬʦʨʤʘʤʠ ʨʘʢʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ ʥʘʡʯʘʩʪʽʰʝ ʧʦʪʨʝʙʫʶʪʴ 

ʇʊ (çErratum: Global Cancer Statistics 2018: GLOBOCAN Estimates of Incidence 

and Mortality Worldwide for 36 Cancers in 185 Countriesè, 2020; Atun et al., 2015; 

Eastham et al., 2022; Eraso et al., 2022; Rodr²guez De Dios et al., 2022). 

 

1.4. ɻʽʧʦʬʨʘʢʮʽʡʥʘ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ 

ɻʣʽʦʙʣʘʩʪʦʤʘ ʻ ʥʘʡʙʽʣʴʰ ʘʛʨʝʩʠʚʥʦʶ ʧʝʨʚʠʥʥʦʶ ʧʫʭʣʠʥʦʶ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʷʢʽʡ ʧʨʠʪʘʤʘʥʥʠʡ ʚʢʨʘʡ ʧʝʩʠʤʽʩʪʠʯʥʠʡ 

ʧʨʦʛʥʦʟ ʟ ʤʝʜʽʘʥʦʶ ɿɺ 12ï18 ʤʽʩ. (Kotecha et al., 2023).  

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʛʣʽʦʙʣʘʩʪʦʤʫ ʻ ʥʠʟʴʢʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʦʥʢʦʣʦʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ (Siegel et al., 2014), ʪʘʢʠʤʠ ʷʢ ʨʘʢ ʣʝʛʝʥʽʚ, 

ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ, ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ. ɺʪʽʤ, ʛʣʽʦʙʣʘʩʪʦʤʘ 

ʧʝʨʝʚʝʨʰʫʻ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʪʠʧʠ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʟʘ ʧʦʢʘʟʥʠʢʦʤ çʩʝʨʝʜʥʽʭ 

ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʞʠʪʪʷè: 20,1 ʨʦʢʽʚ ʜʣʷ ʛʣʽʦʙʣʘʩʪʦʤʠ, vs. 6,1 ʨʦʢʽʚ ʜʣʷ ʨʘʢʫ 

ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʪʘ 11,8 ʨʦʢʽʚ ʜʣʷ ʨʘʢʫ ʣʝʛʝʥʽʚ (Burnet et al., 2005).  

ɿʘ ʦʮʽʥʢʘʤʠ Miller K. et al. ʟʘ ʦʩʪʘʥʥʽ ʯʦʪʠʨʠ ʜʝʩʷʪʠʣʽʪʪʷ ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʜʦʩʷʛʥʝʥʥʷ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ, ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʽ ʪʘ ʣʽʢʫʚʘʥʥʽ 

 ̒ʥʘʡʤʝʥʰʠʤʠ ʩʝʨʝʜ ʫʩʽʭ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (Miller et al., 2021). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 5-ʨʽʯʥʘ ʚʠʞʠʚʘʥʽʩʪʴ, ʦʮʽʥʝʥʘ ʜʣʷ ʚʩʽʭ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤ ʨʘʟʦʤ, 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʝʨʽʦʜʽʚ 1975ï1977 ʨʨ. ʪʘ 2009ï2015 ʨʨ., ʟʨʦʩʣʘ ʟ 23 % ʜʦ 36 % 

(ʟ ʙʽʣʴʰʠʤ ʟʨʦʩʪʘʥʥʷʤ ʩʝʨʝʜ ʙʽʣʴʰ ʤʦʣʦʜʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ). ɺʦʜʥʦʯʘʩ 5-ʨʽʯʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ ʩʫʪʦ ʧʨʠ ʛʣʽʦʙʣʘʩʪʦʤʽ ʟʨʦʩʣʘ ʣʠʰʝ ʥʘ 3 % (ʟ 4 % ʜʦ 7 %) ʚ ʮʝʡ ʩʘʤʠʡ 

ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ʆʪʞʝ, ʛʣʽʦʙʣʘʩʪʦʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʠʭ ʧʨʦʙʣʝʤ 

ʚ ʦʥʢʦʣʦʛʽʾ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʮʠʤ ʪʠʧʦʤ ʛʣʽʦʤʠ ʟʘ ʦʩʪʘʥʥʽ 

50 ʨʦʢʽʚ ʟʤʽʥʠʚʩʷ ʥʝʩʫʪʪʻʚʦ (Kleihues et al., n.d.; Oronsky et al., 2020). 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʰʠʨʦʢʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦ ʢʽʥʮʷ 1960-ʭ ʨʨ. 
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ʥʝ ʙʫʣʦ ʧʨʦʩʧʝʢʪʠʚʥʠʭ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʣʽʢʫʚʘʥʥʶ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤ (Corso et al., 2017).  

ʋ 1966 ʨ. ɻʨʫʧʘ ʟ ʚʠʚʯʝʥʥʷ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (BTSG, The Brain 

Tumor Study Group) ʽʥʽʮʽʶʚʘʣʘ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʦʤʫ ʤʽʪʨʘʤʽʮʠʥ ʩʪʘʚ 

ʧʝʨʰʠʤ ʧʨʝʧʘʨʘʪʦʤ, ʦʮʽʥʝʥʠʤ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʘʥʘʧʣʘʩʪʠʯʥʠʤʠ 

ʛʣʽʦʤʘʤʠ ʚ ʭʦʜʽ ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (Walker et al., 1976). 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʦʢʨʘʱʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʤʽʪʨʘʤʽʮʠʥ. ɸʣʝ ʚʘʞʣʠʚʠʤ ʚʠʩʥʦʚʢʦʤ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʪʝ, ʱʦ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʫ ʇʊ, ʤʘʣʠ 

ʜʦʚʰʫ ʚʠʞʠʚʘʥʽʩʪʴ, ʥʽʞ ʪʽ, ʭʪʦ ʥʝ ʟʘʟʥʘʚ ʦʧʨʦʤʽʥʝʥʥʷ. ʍʦʯʘ ʜʦ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ, ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʣʠ ʧʦʰʪʦʚʭ ʧʦʜʘʣʴʰʦʤʫ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʇʊ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ, ʱʦ ʥʘ ʪʦʡ ʯʘʩ ʚʩʝ ʱʝ ʥʝ ʙʫʣʦ ʟʨʦʟʫʤʽʣʠʤ 

(Corso et al., 2017). 

ɺʽʜʧʦʚʽʜʥʦ, ʫ 1969 ʨ. BTSG ʽʥʽʮʽʶʚʘʣʘ ʟʥʘʢʦʚʝ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ BTSG 

69-01, ʚ ʷʢʝ ʚʭʦʜʠʣʦ 303 ʧʘʮʽʻʥʪʘ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ (Walker et al., 1978). 

ʎʝ ʢʦʥʪʨʦʣʴʦʚʘʥʝ, ʧʨʦʩʧʝʢʪʠʚʥʝ, ʨʘʥʜʦʤʽʟʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʶʚʘʣʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 1,3-ʙʽʩ(2-ʭʣʦʨʝʪʠʣ)-1-ʥʽʪʨʦʩʝʯʦʚʠʥʠ (BCNU) ʪʘ/ʘʙʦ ʇʊ ʫ ʣʽʢʫʚʘʥʥʽ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʫʣʠ ʧʨʦʦʧʝʨʦʚʘʥʽ ʪʘ ʤʘʣʠ ʛʽʩʪʦʣʦʛʽʯʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ 

ʘʥʘʧʣʘʩʪʠʯʥʦʾ ʛʣʽʦʤʠ. ʇʘʮʽʻʥʪʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʯʦʪʠʨʠ ʚʠʧʘʜʢʦʚʽ ʛʨʫʧʠ: ʪʽ, 

ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʢʘʨʤʫʩʪʠʥ (BCNU) ʪʘ/ʘʙʦ ʇʊ, ʘʙʦ ʥʘʡʢʨʘʱʝ ʧʽʜʪʨʠʤʫʶʯʝ 

ʣʽʢʫʚʘʥʥʷ ʙʝʟ ʭʽʤʽʻʪʝʨʘʧʽʾ ʯʠ ʇʊ. ɺ ʦʙʦʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʇʊ, 

ʤʘʣʠ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʞʠʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʘʤʠ ʙʝʟ ʇʊ. ʄʝʜʽʘʥʘ ɿɺ 

ʩʪʘʥʦʚʠʣʘ ʜʣʷ ʧʽʜʪʨʠʤʫʶʯʦʛʦ ʣʽʢʫʚʘʥʥʷ 14 ʪʠʞʥʽʚ; BCNU ð 18,5 ʪʠʞʥʽʚ; ʇʊ ð 

35 ʪʠʞʥʽʚ; BCNU ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʇʊ ð 34,5 ʪʠʞʥʽʚ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʇʊ 

ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʤʦʟʢʫ ʩʫʤʘʨʥʦʶ ʜʦʟʦʶ ʚʽʜ 5000 

ʜʦ 6000 ʨʘʜ ʤʝʪʦʜʦʤ ʟʫʩʪʨʽʯʥʠʭ ʧʦʣʽʚ, ʧʨʠ ʮʴʦʤʫ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʟʥʘʯʘʻʪʴʩʷ 

ʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ.  

ʆʪʞʝ, ʚʠʱʝʚʢʘʟʘʥʽ ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʦʯʘʪʢʫʚʘʣʠ 

ʧʽʜˇʨʫʥʪʷ ʜʦʢʘʟʦʚʦʩʪʽ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʇʊ ʚ ʣʽʢʫʚʘʥʥʽ 
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ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʇʊ ʧʨʠ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤʘʭ, ʩʪʨʽʤʢʦ ʟʨʦʩʣʘ 

(Andersen, 1978; Walker et al., 1979; Walker et al., 1980; Chang et al., 1983). ɺʪʽʤ, 

ʩʘʤʝ ʜʦʩʣʽʜʞʝʥʥʷ Walker M. et al., ʦʧʫʙʣʽʢʦʚʘʥʝ ʫ 1979 ʨ., ʱʦ ʙʫʣʦ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʤ ʘʥʘʣʽʟʦʤ ʚʠʧʘʜʢʽʚ ʣʽʢʫʚʘʥʥʷ ʟʘ ʧʨʦʪʦʢʦʣʦʤ BTSG, 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʦʢʨʘʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʟʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʫʤʘʨʥʘ ʜʦʟʘ 60,0 ɻʨ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʷʢ ʩʪʘʥʜʘʨʪ ʜʣʷ ʇʊ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (Walker et al., 1979). 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʩʪʘʥʜʘʨʪʥʽ ʜʦʟʦʚʽ ʨʝʞʠʤʠ ʜʣʷ ʇʊ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (WBRT, Whole Braine 

Radiotherapy). ɿ ʯʘʩʦʤ ʚʽʜʙʫʚʩʷ ʟʩʫʚ ʫ ʙʽʢ ʙʽʣʴʰ ʢʦʥʬʦʨʤʥʠʭ ʽ ʧʨʝʮʠʟʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʦʧʨʦʤʽʥʝʥʥʷ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷʤ ʨʦʟʫʤʽʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤ ʡ, 

ʟʦʢʨʝʤʘ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʝʚʜʘʯ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ (Hochberg & Pruitt, 1980; 

Shapiro et al., 1989; Wallner et al., 1989; Garden et al., 1991; Liang et al., 1991). ʇʨʦʪʝ 

ʮʝ ʥʝ ʙʫʣʦ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦ ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʩʭʝʤ ʇʊ. ʊʦʤʫ ʚʽʜʧʦʚʽʜʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʛʨʝʩʫ ʟʘʧʠʪ ʱʦʜʦ ʤʦʜʠʬʽʢʘʮʽʾ ʩʪʘʥʜʘʨʪʥʠʭ ʨʝʞʠʤʽʚ 

ʦʧʨʦʤʽʥʝʥʥʷ, ʷʢʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʙʽʣʴʰ, ʥʽʞ ʯʦʪʠʨʠ ʜʝʩʷʪʠʣʽʪʪʷ, 

 ̒ʦʙˇʨʫʥʪʦʚʘʥʠʤ.  

ʇʦʨʷʜ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ, ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʥʘʩʪʫʧʥʝ. ʂʣʽʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʩʭʝʤ ʦʧʨʦʤʽʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʠʡ ʨʝʧʦʧʫʣʷʮʽʻʶ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʧʨʠ ʪʘʢʠʭ ʧʫʭʣʠʥʘʭ, ʷʢ 

ʛʣʽʦʙʣʘʩʪʦʤʘ, ʜʣʷ ʷʢʦʾ ʧʨʠʪʘʤʘʥʥʠʡ ʰʚʠʜʢʠʡ ʪʝʤʧ ʨʝʧʦʧʫʣʷʮʽʾ (Budach et al., 

1997). ɿʘ ʦʮʽʥʢʦʶ Loeffler J. et al., ʚʽʜ 12 ʜʦ 37,5 % ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ 

ʛʣʽʦʤʘʤʠ ʤʦʞʫʪʴ ʢʣʽʥʽʯʥʦ ʧʨʦʛʨʝʩʫʚʘʪʠ ʚʞʝ ʥʘʧʨʠʢʽʥʮʽ ʉʇʊ (Loeffler et al., 1992). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʥʘ ʢʣʽʪʠʥʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʨʠʩ 

ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤ, ʟ ʷʢʦʶ ʧʦʚôʷʟʫʶʪʴ ʥʘʜʟʚʠʯʘʡʥʫ ʘʛʨʝʩʠʚʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʜʽʥʢʠ ʮʠʭ ʧʫʭʣʠʥ, ʡ, ʚʽʜʧʦʚʽʜʥʦ, ʪʘʢʽ ʷʚʠʱʘ ʷʢ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʪʝʨʘʧʽʾ 
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(ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʘʜʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ) ʪʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʨʝʮʠʜʠʚʫʚʘʥʥʷ (Larsson et al., 

2021; Eisenbarth & Wang, 2023). ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʧʨʦʪʷʛʦʤ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʨʝʞʠʤʽʚ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʽʥʘ ʧʦʯʘʪʢʦʚʦʾ ʨʘʜʽʦʯʫʪʣʠʚʦʾ ʧʦʧʫʣʷʮʽʾ 

ʨʘʜʽʦʨʝʟʠʩʪʝʥʪʥʠʤ ʧʫʣʦʤ ʢʣʽʪʠʥ (Ghaderi et al., 2022). 

ʄʦʜʠʬʽʢʘʮʽʷ ʜʦʟʠ ʪʘ ʨʝʞʠʤʫ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʇʊ ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʚʘʨʽʘʥʪ 

ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʧʫʭʣʠʥʦʶ, ʟʤʝʥʰʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ ʧʨʠʚʝʨʥʫʣʘ ʫʚʘʛʫ ʙʘʛʘʪʴʦʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʟʦʩʝʨʝʜʠʣʠ ʩʚʦʾ ʟʫʩʠʣʣʷ ʥʘ ʧʦʰʫʢʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ (Hercbergs et al., 1989; Kapp et al., 1982; Le Bourgeois 

et al., 1977; Marcial-Vega et al., 1989; Lang et al., 1998; Floyd et al., 2004). ɺʽʜʪʦʜʽ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʠʡʥʷʪʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʉʇʊ ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ. ʉʴʦʛʦʜʥʽ ʪʨʠʚʘʻ ʜʠʩʢʫʩʽʷ ʱʦʜʦ ʤʽʩʮʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ 

ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ, ʱʦ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝʱʦʜʘʚʥʦ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʩʠʩʪʝʤʥʽ ʦʛʣʷʜʠ ʪʘ ʤʝʪʘ-ʘʥʘʣʽʟʠ (Amelio et al., n.d.; Hanna et al., 

2020; Nassiri et al., 2020; Trone et al., 2020; Melo et al., 2021). ɺʦʜʥʦʯʘʩ ʟʨʦʩʪʘʻ 

ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʷʢ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʦʧʮʽʾ ʜʣʷ çʧʘʮʽʻʥʪʽʚ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ/ʘʙʦ ʟ ʧʦʛʘʥʠʤ ʧʨʦʛʥʦʟʦʤè 

(Gerstein et al., 2010; Cao et al., 2012; Perry et al., 2017; Melo et al., 2021; Zhao et al., 

2022; Malmstrom et al., 2022; Wee, 2022; Matsui et al., 2022), ʘʣʝ ʡ ʚ ʤʝʞʘʭ 

çʤʦʣʦʜʠʭ ʽ ʟʙʝʨʝʞʝʥʠʭè ʢʦʛʦʨʪ (Mallick et al., 2018; Gondi et al., 2020; Khan et al., 

2020; Chidley et al., 2022).  

ɺ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ ʧʦʰʫʢ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʙʦʣʘʩʪʦʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʡ ʩʴʦʛʦʜʥʽ ʨʽʚʝʥʴ 5-ʨʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʜʣʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ 

ʧʘʮʽʻʥʪʽʚ ʥʝ ʜʦʣʘʻ 10 % ʫ ʙʽʣʴʰʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʥʘʚʽʪʴ ʟʘ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʾ ʪʝʨʘʧʽʾ.  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʟʤʽʥʠ ʧʽʜʭʦʜʽʚ ʜʦ ʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ, 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʫʧʝʨʝʜʞʝʥʴ ʧʨʦʪʠ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʻ ʘʩʧʝʢʪ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. ɺʪʽʤ, ʩʴʦʛʦʜʥʽ ʜʣʷ ʧʝʚʥʠʭ 
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ʢʘʪʝʛʦʨʽʡ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ɻʇʊ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʘ. 

ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʛʽʨʰʠʡ ʧʨʦʛʥʦʟ: ʧʘʮʽʻʥʪʠ 

ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ/ʘʙʦ ʧʘʮʽʻʥʪʠ ʟ ʥʠʟʴʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ (çPoor-

prognosis patientsè) (Malmstrºm et al., 2012; Perry et al., 2017; Gregucci et al., 2021). 

ɺʦʜʥʦʯʘʩ, ʤʦʞʣʠʚʽʩʪʴ ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʝʟ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ 

ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ 

ʰʘʥʩʘʤʠ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ. ʉʘʤʝ ʪʘʢʽʡ ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ ʧʨʠʩʚʷʯʝʥʘ ʥʝʱʦʜʘʚʥʦ 

ʦʧʫʙʣʽʢʦʚʘʥʘ ʨʦʙʦʪʘ Chidley P. et al., ʜʝ ʟʩ̔ʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

(Cɺɼ 50,0 ɻʨ, 20 ʬʨʘʢʮʽʡ) ʪʘ ʢʦʥʚʝʥʮʽʡʥʦʛʦ (ʉɺɼ 60, 0 ɻʨ, 30 ʬʨʘʢʮʽʡ) ʨʝʞʠʤʽʚ 

ʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʪʘ ʟ ʚʠʩʦʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ (young and fit patients) (Chidley et al., 2022). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɻʇʊ 

ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʚʽʚʘʣʝʥʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʽʜ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʨʽʚʥʷʥʦ ʽʟ ʉʇʊ ʫ ʤʦʣʦʜʠʭ ʪʘ ʟ ʚʠʩʦʢʠʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ʋ 2020 ʨ. Trone J-C. et al.ʦʧʫʙʣʽʢʫʚʘʣʠ ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʟ ʤʝʪʘ-ʘʥʘʣʽʟʦʤ, 

ʧʨʠʩʚʷʯʝʥʠʡ ɻʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (Trone et al., 2020). ɹʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ 2283 ʧʫʙʣʽʢʘʮʽʾ ʟʘ ʧʝʨʽʦʜ ʟ 1985 ʧʦ 

2020 ʨ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʠ ʚʠʟʥʘʶʪʴ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ 

ʚʢʘʟʘʪʠ ʤʽʩʮʝ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. ʆʩʢʽʣʴʢʠ ʣʠʰʝ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʟ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʨʘʥʜʦʤʽʟʦʚʘʥʠʤʠ, ʘ ʜʦ ʷʢʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʟʚʽʪʽʚ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʟʘʫʚʘʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʜʘʥʽ ʮʴʦʛʦ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʯʽʪʢʦ ʟʘʩʚʽʜʯʫʶʪʴ, 

ʱʦ ɻʇʊ ʟʘʙʝʟʧʝʯʫʻ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʞʠʚʘʥʦʩʪʽ ʟ ʧʝʨʝʚʘʛʦʶ ʫ ʚʠʛʣʷʜʽ 

ʙʽʣʴʰ ʢʦʨʦʪʢʦʾ ʪʨʠʚʘʣʦʩʪʽ ʢʫʨʩʫ ʦʧʨʦʤʽʥʝʥʥʷ.  

ɺ ʤʝʪʘ-ʘʥʘʣʽʟʽ Guo L. et al. ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ɻʇʊ ʧʨʠ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʽʡ ʛʣʽʦʙʣʘʩʪʦʤʽ ʫ ʜʦʨʦʩʣʠʭ ʧʘʮʽʻʥʪʽʚ ʚʩʽʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ (Guo et 

al., 2021). ɸʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʩʢʦʨʦʯʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʣʽʢʫʚʘʥʥʷ, 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʙʽʣʴʰʠʪʠ ʟʥʠʱʝʥʥʷ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ 

ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰʦʾ ʜʦʟʠ ʟʘ ʬʨʘʢʮʽʶ, ʘʣʝ ʡ ʟʤʝʥʰʠʪʠ ʧʦʪʨʝʙʫ ʚ ʤʝʜʠʯʥʠʭ 



70 

ʨʝʩʫʨʩʘʭ. ʇʦʨʽʚʥʷʥʦ ʽʟ ʉʇʊ, ɻʇʊ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʛʥʦʟʫ ʧʨʠ 

ʛʣʽʦʙʣʘʩʪʦʤʽ. 

ʆʪʞʝ, ʩʴʦʛʦʜʥʽ ɻʇʊ ʷʢ ʪʝʨʘʧʝʚʪʠʯʥʘ ʤʦʜʘʣʴʥʽʩʪʴ ʧʨʠ ʧʝʚʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʚʘʨʽʘʥʪʘʭ (ʧʘʮʽʻʥʪʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ/ʘʙʦ ʟ ʥʠʟʴʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ) ʚʥʝʩʝʥʘ ʚ ʧʨʦʚʽʜʥʽ ʥʘʩʪʘʥʦʚʠ ʩʚʽʪʦʚʠʭ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ 

ʩʧʽʚʪʦʚʘʨʠʩʪʚ. ʇʨʦʪʝ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʝʷʢʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʮʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ.  

ɺ ʥʝʱʦʜʘʚʥʦ ʦʧʫʙʣʽʢʦʚʘʥʦʤʫ ʦʛʣʷʜʽ Kim Y. et al.ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʪʘʣʴʥʝ 

ʧʦʨʽʚʥʷʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʥʘʩʪʘʥʦʚ ʧʨʠ ʛʣʽʦʤʘʭ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʚʩʝʦʭʦʧʣʶʶʯʦʾ ʤʝʨʝʞʽ ʨʘʢʫ (NCCN, National Comprehensive Cancer Network) 

(ʉʐɸ), ʂʦʨʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ (KSNO, The Korean Society for 

Neuro-Oncology) (ʈʝʩʧʫʙʣʽʢʘ ʂʦʨʝʷ) ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ 

(EANO) (ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ) (Kim et al., 2022). 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ ʰʠʨʦʢʝ ʨʝʛʽʦʥʘʣʴʥʝ ʦʭʦʧʣʝʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʝ ʚ ʜʘʥʽʡ 

ʧʫʙʣʽʢʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʣʦʛʽʢʫ ʧʨʠʡʥʷʪʪʷ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʢʨʘʾʥʘʭ 

ʟ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʥʘʯʝʥʠʭ ʥʘʩʪʘʥʦʚ, ʚʽʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ 

 ̒ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʘʜôʶʚʘʥʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ.  

ɿʘ NCCN ʪʘ KSNO, ɻʇʊ ʚ ʤʦʥʦʨʝʞʠʤʽ ʷʢ ʘʜôʶʚʘʥʪʥʝ ʣʽʢʫʚʘʥʥʷ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ >70 ʨʦʢʽʚ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʩʪʘʪʫʩʦʤ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ <60 ʙʘʣʽʚ ʘʙʦ ʟʘ ʰʢʘʣʦʶ ʉʭʽʜʥʦʾ 

ʢʦʦʧʝʨʘʪʠʚʥʦʾ ʦʥʢʦʣʦʛʽʯʥʦʾ ʛʨʫʧʠ (ECOG, Eastern Cooperative Oncology Group) 

 3. ʉʣʽʜ ʜʦʜʘʪʠ, ʱʦ ʢʦʨʝʡʩʴʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʛʣʷʜʘʶʪʴ ʟʘ ʪʘʢʦʛʦ ʢʣʽʥʽʯʥʦʛʦ 

ʚʘʨʽʘʥʪʘ ʤʦʞʣʠʚʽʩʪʴ ʭʽʤʽʻʪʝʨʘʧʽʾ ʪʝʤʦʟʦʣʦʤʽʜʦʤ (ʫ ʚʠʧʘʜʢʘʭ ʤʝʪʠʣʴʦʚʘʥʦʛʦ 

ʧʨʦʤʦʪʦʨʫ ʛʝʥʘ MGMT, methylguanine-DNA methyltransferase) ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ 

ɻʇʊ ʚ ʤʦʥʦʨʝʞʠʤʽ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʻ ʙʽʣʴʰ ʙʘʞʘʥʦʶ 

ʦʧʮʽʻʶ, ʥʘʪʦʤʽʩʪʴ ʭʽʤʽʻʪʝʨʘʧʽʷ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʨʽʚʥʝʤ ʜʦʢʘʟʦʚʦʩʪʽ ɯɯɯ (ʜʦʢʘʟʠ, 

ʦʪʨʠʤʘʥʽ ʚ ʜʦʙʨʝ ʩʧʣʘʥʦʚʘʥʠʭ ʥʝʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʪʘʢʠʭ ʷʢ 
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ʧʦʨʽʚʥʷʣʴʥʽ, ʢʦʨʝʣʷʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʧʠʩʠ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ (ʚʠʧʘʜʦʢ-

ʢʦʥʪʨʦʣʴ).  

ɺʪʽʤ ʷʢ NCCN, ʪʘʢ ʽ KSNO, ʚʚʘʞʘʶʪʴ ɻʇʊ ʩʪʘʥʜʘʨʪʦʤ ʘʜôʶʚʘʥʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʘʢʦʞ ʜʣʷ ʧʘʮʽʻʥʪʽʚ 70 ʨʦʢʽʚ ʽ ʤʝʥʰʝ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ ʫʤʦʚʠ 

ʥʠʟʴʢʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ (ʰʢʘʣʘ ʂʘʨʥʦʚʩʴʢʦʛʦ <60 ʙʘʣʽʚ; ECOG  3). 

ɼʣʷ ʪʘʢʠʭ ʢʣʽʥʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ɻʇʊ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʦʻʜʥʫʚʘʪʠ ʟ ʢʦʥʢʦʤʽʪʘʥʪʥʦʶ 

ʪʘ ʘʜôʶʚʘʥʪʥʦʶ ʭʽʤʽʻʪʝʨʘʧʽʻʶ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ NCCN ʪʘ KSNO ʢʦʥʢʨʝʪʥʠʡ ʜʦʟʦʚʠʡ 

ʨʝʞʠʤ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʥʝ ʻ ʯʽʪʢʦ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ. ʅʘʪʦʤʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʝ: çʗʢʱʦ ʧʘʮʽʻʥʪ ʤʘʻ ʥʠʟʴʢʠʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ (ʰʢʘʣʘ ʂʘʨʥʦʚʩʴʢʦʛʦ <60 ʘʙʦ ECOG Ó3), ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ 

ʥʘʩʪʫʧʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ ʚʘʨʽʘʥʪʠ: ɻʇʊ, ʭʽʤʽʻʪʝʨʘʧʽʷ ʪʝʤʦʟʦʣʦʤʽʜʦʤ ʫ ʚʠʧʘʜʢʘʭ 

ʤʝʪʠʣʴʦʚʘʥʦʛʦ ʧʨʦʤʦʪʦʨʫ ʛʝʥʘ MGMT ʧʫʭʣʠʥʠ (ʨʽʚʝʥʴ ʜʦʢʘʟʦʚʦʩʪʽ III). 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʥʠʟʴʢʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ʘʙʦ ʣʽʪʥʽʭ ʦʩʽʙ ɻʇʊ ʻ ʜʦʮʽʣʴʥʦʶ 

ʟ ʦʛʣʷʜʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 2ï3 ʪʠʞʥʽʚè. 

ʅʘʩʪʘʥʦʚʠ EANO ʯʽʪʢʦ ʚʠʟʥʘʯʘʶʪʴ ʜʦʟʦʚʠʡ ʨʝʞʠʤ ɻʇʊ (ʩʫʤʘʨʥʘ ʜʦʟʘ 

40,0 ɻʨ ʟ ʜʦʟʦʶ ʟʘ ʬʨʘʢʮʽʶ ʦʧʨʦʤʽʥʝʥʥʷ 2,67 ɻʨ) ʽ ʧʨʦʧʦʥʫʶʪʴ ʪʘʢʝ ʣʽʢʫʚʘʥʥʷ 

ʧʨʠ ʛʣʽʦʙʣʘʩʪʦʤʽ ʚ ʷʢʦʩʪʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʘ ʥʘʩʪʫʧʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʚʘʨʽʘʥʪʘ: ʚʽʢ 

ʧʘʮʽʻʥʪʘ >65ï70 ʨʦʢʽʚ ʪʘ ʥʝʤʝʪʠʣʴʦʚʘʥʠʡ ʧʨʦʤʦʪʦʨ ʛʝʥʘ MGMT ʧʫʭʣʠʥʠ. 

ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʟʘ EANO ʩʪʘʥʜʘʨʪʦʤ ʘʜôʶʚʘʥʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʛʣʽʦʙʣʘʩʪʦʤʽ (ʚʢʣʶʯʥʦ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ >65ï70 ʨʦʢʽʚ ʧʨʠ 

ʤʝʪʠʣʴʦʚʘʥʦʤʫ ʧʨʦʤʦʪʦʨʽ ʛʝʥʘ MGMT) ʻ ʭʽʤʽʻ-ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ (ʨʝʞʠʤ ʇʊ 

54,0ï60,0 ɻʨ ʩʫʤʘʨʥʦ ʟ ʜʦʟʦʶ ʟʘ ʬʨʘʢʮʽʶ ʦʧʨʦʤʽʥʝʥʥʷ 1,8ï2,0 ɻʨ). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʘʥʦʚ EANO, ʘʜôʶʚʘʥʪʥʝ ʣʽʢʫʚʘʥʥʷ ʟʘ Stupp ʨʝʞʠʤʦʤ 

 ̒ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ IDH-wildtype ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʚʽʢʦʤ <70 ʨʦʢʽʚ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ >70 ʙʘʣʽʚ (Stupp et al., 2005). 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʢʦʥʮʝʧʮʽʷ çʚʽʢʦʚʦʛʦ 

ʧʽʜʭʦʜʫè ʚ ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʥʘʙʫʚʘʻ ʩʫʪʪʻʚʦʛʦ ʧʽʜˇʨʫʥʪʷ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ, ʢʨʽʤ ʦʙʛʦʚʦʨʝʥʠʭ ʚʠʱʝ 

ʥʘʩʪʘʥʦʚ, ʻ ʯʠʩʝʣʴʥʽ ʧʫʙʣʽʢʘʮʽʾ, ʧʨʠʩʚʷʯʝʥʽ ʫʟʘʛʘʣʴʥʝʥʥʶ ʧʦʪʦʯʥʠʭ 
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ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (Wee, 

2022; Kim et al., 2022; Chahal et al., 2022). ɼʦʩʣʽʜʥʠʢʠ ʦʜʥʦʩʪʘʡʥʦ ʩʪʚʝʨʜʞʫʶʪʴ, 

ʱʦ ʚʽʢ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʞʠʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ, ʧʨʠʯʦʤʫ ʚʠʞʠʚʘʥʽʩʪʴ ʚ ʤʦʣʦʜʰʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ 

ʟʘʟʚʠʯʘʡ ʟʥʘʯʥʦ ʢʨʘʱʘ, ʥʽʞ ʫ ʩʪʘʨʰʠʭ ʧʘʮʽʻʥʪʽʚ. ɺʽʜʦʤʦ, ʱʦ ʯʘʩʪʦʪʘ 

ʛʣʽʦʙʣʘʩʪʦʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʚʽʢʦʤ (Yuen et al., 2022). ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤ 

ʟʚʽʪʦʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʻʩʪʨʫ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʉʐɸ (CBTRUS, The 

Central Brain Tumor Registry of the United States), ʤʝʜʽʘʥʘ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʩʢʣʘʜʘʻ 65 ʨʦʢʽʚ, ʧʨʠ ʮʴʦʤʫ ʥʘʡʚʠʱʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʩʝʨʝʜ ʚʩʽʻʾ 

ʧʦʧʫʣʷʮʽʾ ʧʘʮʽʻʥʪʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʫ ʚʽʢʦʚʽʡ ʛʨʫʧʽ 75ï84 ʨʦʢʽʚ (Ostrom et al., 

2022). ɺʨʘʭʦʚʫʶʯʠ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʥʘʩʝʣʝʥʥʷ, ʯʘʩʪʢʘ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (ɻɹʧ) ʙʫʜʝ ʟʨʦʩʪʘʪʠ 

(Davis et al., 2020; Chahal et al., 2022). ʇʨʠ ʮʴʦʤʫ ɻɹʧ ʤʘʶʪʴ ʩʫʪʪʻʚʦ ʛʽʨʰʠʡ 

ʧʨʦʛʥʦʟ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʣʦʜʰʦʶ ʚʽʢʦʚʦʶ ʛʨʫʧʦʶ. ɿʘ ʜʘʥʠʤʠ ʟʚʽʪʫ CBTRUS ʚʽʜ 

2022 ʨ., ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʚʽʢʦʚʦʾ ʛʨʫʧʠ 40 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ 

ʩʤʝʨʪʽ ʧʨʠ ʛʣʽʦʙʣʘʩʪʦʤʽ (HR, Hazard Ratio 1,77 (95 % ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ (ɼɯ) 1,66ï

1,89); ʨ<0.0001) (Ostrom et al., 2022). ɼʚʦʨʽʯʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʩʝʨʝʜ ʤʦʣʦʜʠʭ 

ʧʘʮʽʻʥʪʽʚ (15ï39 ʨʦʢʽʚ) ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʘʨʽʶʻ ʚʽʜ 30 % ʜʦ 70 %. ʅʘʪʦʤʽʩʪʴ 

ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʩʪʘʨʰʠʭ 70 ʨʦʢʽʚ, ʜʚʦʨʽʯʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʨʽʜʢʦ 

ʧʝʨʝʚʠʱʫʻ 10 % (Girardi et al., 2023). ʊʘʢʠʤ ʯʠʥʦʤ, ʰʘʥʩʠ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ɻɹʧ 

ʨʽʟʢʦ ʟʥʠʞʫʶʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʙʽʣʴʰ ʤʦʣʦʜʠʤʠ ʧʘʮʽʻʥʪʘʤʠ (Biau et al., 2017). 

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʽʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʨʠ ʚʠʙʦʨʽ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ 

ʻ ʢʦʥʩʝʥʩʫʩʦʤ ʫ ʬʘʭʦʚʽʡ ʩʧʽʣʴʥʦʪʽ ʪʘ ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ 

ʥʘʩʪʘʥʦʚʘʭ NCCN, ASCO, ESMO, EANO (Nabors et al., 2020; Wen et al., 2020; 

Weller et al., 2021; Kim et al., 2022; Vitorino et al., 2023).  

ʅʝʩʧʨʠʷʪʣʠʚʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʽʢʫ ʜʣʷ ʧʦʧʫʣʷʮʽʾ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʷʩʥʶʻʪʴʩʷ ʯʘʩʪʠʤʠ ʩʫʧʫʪʥʽʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, 

ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʙʽʦʣʦʛʽʻʶ ʧʫʭʣʠʥʠ, ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʪʦʢʩʠʯʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, 
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ʱʦ ʩʧʦʥʫʢʘʻ ʢʣʽʥʽʮʠʩʪʽʚ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʤʝʥʰ ʘʛʨʝʩʠʚʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ 

ʧʽʜʭʦʜʽʚ (Arvold & Reardon, 2014). 

ɺʪʽʤ, ʜʦʩʽ ʙʨʘʢʫʻ ʜʦʩʪʝʤʝʥʥʦʛʦ ʧʦʷʩʥʝʥʥʷ ʛʽʨʰʠʭ ʢʣʽʥʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ɻɹʧ. Bruno F. et al. ʜʦʩʣʽʜʠʣʠ ʢʣʽʥʽʯʥʽ ʪʘ ʤʦʣʝʢʫʣʷʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɻɹʧ ʪʘ 

ʚʠʷʚʠʣʠ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʽ ʤʦʣʝʢʫʣʷʨʥʽ ʦʟʥʘʢʠ ʧʦʧʫʣʷʮʽʾ ʣʽʪʥʽʭ ʧʘʮʽʻʥʪʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʣʦʜʰʦʶ ʚʽʢʦʚʦʶ ʛʨʫʧʦʶ (Bruno et al., 2022). ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, 

ʱʦ ʢʦʤʙʽʥʘʮʽʷ ʢʣʽʥʽʯʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʭ ʜʘʥʠʭ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʙʘʣʴʥʦʾ ʰʢʘʣʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ɻɹʧ, ʘʙʠ ʟʙʽʣʴʰʠʪʠ 

ʚʠʞʠʚʘʥʥʷ, ʟʤʝʥʰʠʪʠ ʪʦʢʩʠʯʥʽʩʪʴ ʪʘ ʧʦʣʽʧʰʠʪʠ ʗɾ. ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʥʠʢʠ 

ʚʠʷʚʣʷʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʜʦʜʘʪʢʦʚʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ ʬʘʢʪʦʨʽʚ, ʫʥʽʢʘʣʴʥʠʭ ʜʣʷ ɻɹʧ, 

ʻ ʦʧʪʠʤʽʟʤ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʚʜʦʚʟʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʘʨʛʝʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ (Matsui et al., 2022). 

ʉʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʚôʷʟʫʶʪʴ ʟ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʤ ʧʽʜʭʦʜʦʤ, ʷʢʠʡ ʧʦʣʷʛʘʻ 

ʫ ʧʦʻʜʥʘʥʥʽ ʭʽʨʫʨʛʽʯʥʠʭ, ʧʨʦʤʝʥʝʚʠʭ ʪʘ ʭʽʤʽʻʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ. ɺʠʙʽʨ 

ʩʪʨʘʪʝʛʽʾ ʣʽʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ, 

ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʧʦʰʠʨʝʥʦʩʪʽ ʧʫʭʣʠʥʠ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʥʘʩʘʤʧʝʨʝʜ, ʚʽʢʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʘʮʽʻʥʪʘ. ʍʽʨʫʨʛʽʯʥʝ 

ʚʪʨʫʯʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʰʠʤ ʪʘ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ɺʪʽʤ, ʧʘʮʽʻʥʪʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʟʘʟʚʠʯʘʡ ʧʽʜʜʘʶʪʴʩʷ ʤʝʥʰ 

ʨʘʜʠʢʘʣʴʥʽʡ ʦʧʝʨʘʮʽʾ, ʥʽʞ ʤʦʣʦʜʰʽ (Noorbakhsh et al., 2014). ɺʦʜʥʦʯʘʩ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʭʠʣʠʤ ʚʽʢʦʤ, ʚʽʜʥʦʩʷʪʴ ʜʦ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʥʝʛʘʪʠʚʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ (Voisin et al., 2021). 

ʍʦʯʘ ʡ ʘʣʢʽʣʫʁ ʯʘ ʭʽʤʽʻʪʝʨʘʧʽʷ (ʪʝʤʦʟʦʣʦʤʽʜ) ʚʽʜʥʦʩʥʦ ʜʦʙʨʝ ʧʝʨʝʥʦʩʠʪʴʩʷ 

ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʽʩʥʫʻ ʢʘʪʝʛʦʨʽʷ ʧʘʮʽʻʥʪʽʚ, ʜʣʷ ʷʢʠʭ ʧʦʪʝʥʮʽʡʥʘ ʪʦʢʩʠʯʥʽʩʪʴ 

ʘʛʨʝʩʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʝʨʝʚʘʞʫʻ ʡʤʦʚʽʨʥʽ ʢʣʽʥʽʯʥʽ ʧʝʨʝʚʘʛʠ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʤʦʟʦʣʦʤʽʜʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ, 

ʪʦʙʪʦ ʤʝʥʰʦʾ ʢʦʨʠʩʪʽ ʪʘʢʦʾ ʭʽʤʽʻʪʝʨʘʧʽʾ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 65ï

70 ʨʦʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʣʦʜʰʠʤʠ ʧʘʮʽʻʥʪʘʤʠ (Forster et al., 2022). ɺʽʜʧʦʚʽʜʥʦ, 
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ʚ ʩʫʯʘʩʥʽʡ ʪʝʨʘʧʽʾ ʜʝʝʩʢʘʣʘʮʽʡʥʘ ʪʘʢʪʠʢʘ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʤʫʰʝʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʣʷ ʢʦʛʦʨʪʠ ʣʽʪʥʽʭ ʪʘ/ʘʙʦ ʟ ʥʠʟʴʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ. ʆʜʥʘʢ, ʷʢ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʚʠʱʝ, ʥʘʚʽʪʴ ʟʘ ʮʠʭ 

ʦʙʩʪʘʚʠʥ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʦʶ ʪʝʨʘʧʝʚʪʠʯʥʦʶ 

ʤʦʜʘʣʴʥʽʩʪʶ (Corso et al., 2017). ʈʝʟʫʣʴʪʘʪʠ ʦʜʥʦʛʦ ʟ ʧʝʨʰʠʭ ʧʨʦʩʧʝʢʪʠʚʥʠʭ 

ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʩʢʦʨʦʯʝʥʦʤʫ ʢʫʨʩʫ ʇʊ ʧʨʠ 

ɻɹʧ, ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ Roa W. et al. ʫ 2004 ʨʦʮʽ (Roa et al., 2004). ɼʝʚôʷʥʦʩʪʦ 

ʧôʷʪʴ ʧʘʮʽʻʥʪʽʚ ʫ ʚʽʮʽ 60 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʙʫʣʠ ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʟʘ 

ʨʝʞʠʤʦʤ ʇʊ (ɻʇʊ (ʩʫʤʘʨʥʦ 40,0 ɻʨ ʟʘ 15 ʬʨʘʢʮʽʡ (2,67 ɻʨ ʟʘ ʬʨʘʢʮʽʶ) ʧʨʦʪʷʛʦʤ 

3 ʪʠʞʥʽʚ) vs. ʉʇʊ (ʩʫʤʘʨʥʦ 60,0 ɻʨ ʟʘ 30 ʬʨʘʢʮʽʡ (2,0 ɻʨ ʟʘ ʬʨʘʢʮʽʶ) ʧʨʦʪʷʛʦʤ 

6 ʪʠʞʥʽʚ). ʅʝ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʨʽʟʥʠʮʽ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʛʨʫʧ ɻʇʊ 

ʪʘ ʉʇʊ. ʂʨʽʤ ʪʦʛʦ, ʧʘʮʽʻʥʪʠ, ʷʢʽ ʟʘʚʝʨʰʠʣʠ ʇʊ ʟʘ ʧʣʘʥʦʤ, ʧʨʠ ʢʦʨʦʪʰʽʡ 

ʪʨʠʚʘʣʦʩʪʽ ʦʧʨʦʤʽʥʝʥʥʷ ʦʪʨʠʤʘʣʠ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʥʠʞʯʽ ʜʦʟʠ ʩʪʝʨʦʾʜʥʦʾ ʪʝʨʘʧʽʾ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʚʽʜ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʫ ɻɹʧ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʚ ʙʘʛʘʪʴʦʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʟʥʘʢʦʚʝ ʨʘʥʜʦʤʽʟʦʚʘʥʝ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʚʝʜʝʥʝ ʇʽʚʥʽʯʥʦʶ ʢʣʽʥʽʯʥʦʶ ʛʨʫʧʦʶ ʟ ʚʠʚʯʝʥʥʷ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

(NCBTSG, The Nordic Clinical Brain Tumour Study Group) (Malmstrºm et al., 2012), 

ʘ ʪʘʢʦʞ ʙʘʛʘʪʦʮʝʥʪʨʦʚʝ ʈʂɼ ʂʘʥʘʜʩʴʢʦʾ ʛʨʫʧʠ ʦʥʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (CCTG, 

The Canadian Cancer Trials Group) (Perry et al., 2017). 

ʅʝʱʦʜʘʚʥʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʢʽʣʴʢʘ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʦʛʣʷʜʽʚ ʪʘ ʤʝʪʘ-ʘʥʘʣʽʟʽʚ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʦʮʽʥʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʽʟʥʠʭ ʩʭʝʤ ɻʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʩʪʘʨʰʦʛʦ ʚʽʢʫ (Liao et al., 2019; Hanna et al., 2020; Khan et al., 2020; Melo et al., 

2021). ʎʽ ʧʫʙʣʽʢʘʮʽʾ, ʷʢʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ ʧʦʪʫʞʥʠʭ ʙʘʟ ʜʘʥʠʭ (CENTRAL, 

Medline, EMBASE, CINAHL), ʜʝʤʦʥʩʪʨʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ 

ʛʽʧʦʬʨʘʮʽʦʥʫʚʘʥʥʷ ʫ ɻɹʧ. ʆʩʦʙʣʠʚʦ ʮʽʢʘʚʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ de Melo S.M. et al., 

ʫ ʷʢʦʤʫ ʧʨʦʚʝʜʝʥʦ ʤʝʪʘ-ʘʥʘʣʽʟ ʱʦʜʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ 

ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ɻɹʧ (Melo et al., 2021). ɸʥʘʣʽʟ ʥʝ ʟʘʬʽʢʩʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʚ ɿɺ ʧʨʠ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʚʠʙʽʨʢʠ ɻɹʧ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ɻʇʊ: 

ï 40,0 ɻʨ vs. 45,0 ɻʨ (HR 0,89; ɼɯ 95 % 0,42ï1,91); 
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ï 34,0 ɻʨ vs. 45,0 ɻʨ (HR 0,85; ɼI 95 % 0,43ï1,70); 

ï 25,0 ɻʨ vs. 45,0 ɻʨ (HR 0,81; ɼI 95 % 0,32ï2,02);  

ï 34,0 ɻʨ vs. 40,0 ɻʨ (HR 0,95; ɼI 95 % 0,57ï1,61);  

ï 25,0 ɻʨ vs. 34,0 ɻʨ (HR: 0,95; ɼI 95 % 0,46ï1,97).  

ʎʽʢʘʚʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʫ ʜʦʩʣʽʜʥʠʢʽʚ ʚʽʜʩʫʪʥʷ ʻʜʠʥʘ ʧʦʟʠʮʽʷ ʱʦʜʦ ʪʦʛʦ, 

ʟ ʷʢʦʛʦ ʩʘʤʝ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʩʣʽʜ ʚʢʣʶʯʘʪʠ ʜʦ ʩʪʘʨʰʦʾ ʚʽʢʦʚʦʾ 

ʢʘʪʝʛʦʨʽʾ. ɺ ʩʫʯʘʩʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʮʝ ʦʩʦʙʠ ʷʢ ʚʽʜ 60 ʨʦʢʽʚ, ʪʘʢ ʽ Ó65 ʨʦʢʽʚ ʪʘ 

Ó70 ʨʦʢʽʚ. ɸʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʫʥʽʬʽʢʦʚʘʥʦʾ ʚʠʟʥʘʯʝʥʦʩʪʽ ʱʦʜʦ 

ʩʪʘʨʰʦʾ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʽʩʥʫʻ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ 

ʱʦʜʦ ʚʠʩʦʢʦʾ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʚʽʢʦʚʠʭ ʘʩʧʝʢʪʽʚ ʫ ʚʠʟʥʘʯʝʥʥʽ ʷʢ ʟʘʛʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʣʽʢʫʚʘʥʥʷ, ʪʘʢ ʽ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʪʘʢʪʠʯʥʠʭ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ. ɺʦʯʝʚʠʜʴ, 

ʘʢʪʫʘʣʴʥʽʩʪʴ çʚʽʢʦʚʦʾ ʢʦʥʮʝʧʮʽʾè ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʟʘ ʨʘʭʫʥʦʢ 

ʦʯʽʢʫʚʘʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ 

ʯʘʩʪʢʠ ʧʘʮʽʻʥʪʽʚ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʥʘ ʪʣʽ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʩʪʘʨʽʥʥʷ 

ʥʘʩʝʣʝʥʥʷ. ʊʦʤʫ ʤʘʩʰʪʘʙʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʛʥʘʪʫʨ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ, ʜʦʧʦʚʥʝʥʠʭ ʢʦʤʧʣʝʢʩʥʠʤ ʧʩʠʭʦʤʝʪʨʠʯʥʠʤ ʦʮʽʥʶʚʘʥʥʷʤ 

ʟ ʚʢʣʶʯʝʥʥʷʤ ʛʝʨʽʘʪʨʠʯʥʠʭ ʰʢʘʣ, ʤʘʶʪʴ ʯʽʪʢʫ ʧʝʨʩʧʝʢʪʠʚʫ.  

ʆʙʛʦʚʦʨʝʥʽ ʚʠʱʝ ʢʣʽʥʽʯʥʽ ʘʩʧʝʢʪʠ ɻʇʊ ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʛʽʧʦʬʨʘʢʮʽʡʥʽ ʧʽʜʭʦʜʠ ʚʚʘʞʘʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʧʨʠʡʥʷʪʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʶ, ʧʨʠʥʘʡʤʥʽ ʧʨʠ ʧʝʚʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʚʘʨʽʘʥʪʘʭ. ɺʽʜʧʦʚʽʜʥʦ, ɻʇʊ ʚʥʝʩʝʥʘ ʚ ʧʨʦʚʽʜʥʽ ʥʘʩʪʘʥʦʚʠ ʟ ʣʽʢʫʚʘʥʥʷ 

ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ ʚ ʉʐɸ, ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ʪʘ ɸʟʽʾ (NCCN, 

ASCO, ESMO, EANO, KSNO). ʍʦʯʘ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠ ʧʝʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʚʘʨʽʘʥʪʘʭ (ʧʝʨʰ ʟʘ ʚʩʝ, ʧʘʮʽʻʥʪʠ ʧʦʭʠʣʦʛʦ 

ʚʽʢʫ ʪʘ/ʘʙʦ ʟ ʥʠʟʴʢʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ), ʧʨʦʪʝ ʥʘʨʘʟʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 

ʩʫʪʪʻʚʠʡ ʜʦʩʚʽʜ ʱʦʜʦ ɻʇʊ ʫ ʤʦʣʦʜʠʭ ʪʘ ʟʙʝʨʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, 

ʷʢʠʡ ʧʽʜʜʘʻ ʩʫʤʥʽʚʫ ʦʙʤʝʞʝʥʥʷ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʣʠʰʝ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟʩ̔ʪʘʚʥʠʡ ʨʽʚʝʥʴ ʦʥʢʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʨʠʡʥʷʪʥʠʡ 

ʧʨʦʬʽʣʴ ʪʦʢʩʠʯʥʦʩʪʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʙʥʘʡʜʽʡʣʠʚʦ 

ʜʠʚʠʪʠʩʴ ʫ ʙʽʢ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ 

ʫ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʦʩʦʙʣʠʚʦ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʛʘʜʘʥʽ ʩʠʩʪʝʤʥʽ ʪʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʚʘʛʠ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. ɼʦʩʣʽʜʥʠʢʠ ʧʽʜʢʨʝʩʣʶʶʪʴ 

ʥʘʛʘʣʴʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ, ʧʨʠʩʚʷʯʝʥʦʛʦ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʶ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ ʪʘ 

ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʩʧʝʢʪʠʚʥʠʭ 

ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʛʘʨʤʦʥʽʟʘʮʽʾ ʾʭ ʜʠʟʘʡʥʫ, ʟʘʣʫʯʝʥʥʷ ʷʢʦʤʦʛʘ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʭʽʚʮʽʚ ʪʘ ʨʝʛʽʦʥʽʚ ʜʦ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʙʠ ʟʤʝʥʰʠʪʠ 

ʫʧʝʨʝʜʞʝʥʽʩʪʴ ʱʦʜʦ ɻʇʊ ʪʘ ʧʦʜʦʣʘʪʠ ʧʨʦʛʘʣʠʥʠ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. 

 

1.5. ʉʪʝʨʝʦʪʘʢʩʠʯʥʘ ʨʘʜʽʦʭʽʨʫʨʛʽʷ ʚ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ 

ʇʨʦʛʥʦʟ ʱʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʜʦ ʩʴʦʛʦʜʥʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʪʽʰʥʠʤ. ʇʨʠ ʮʴʦʤʫ ʘʛʨʝʩʠʚʥʘ ʙʽʦʣʦʛʽʷ ʧʫʭʣʠʥʠ ʚʚʘʞʘʻʪʴʩʷ 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʯʠʥʥʠʢʽʚ, ʩʘʤʝ ʯʝʨʝʟ ʚʧʣʠʚ ʷʢʦʛʦ ʣʠʰʝ 5ï10 % 

ʧʘʮʽʻʥʪʽʚ ʟʜʘʪʥʽ ʜʦʩʷʛʘʪʠ ʪʝʨʤʽʥʫ 5-ʨʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (Vaz-Salgado et al., 2023), 

(Marwah et al., 2023). 

ɺʢʨʘʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʮʠʜʠʚʫʚʘʥʥʷ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʮʽʡ ʧʫʭʣʠʥʠ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʟʣʦʷʢʽʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʷʢ 

ʥʘʡʙʽʣʴʰ ʘʛʨʝʩʠʚʥʦʾ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ ʎʅʉ (Minniti , Niyazi, Alongi, Navarria, 

& Belka,  2021).  

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʣʽʦʙʣʘʩʪʦʤʘ ʟʘʚʞʜʠ ʨʝʮʠʜʠʚʫʻ ʧʽʩʣʷ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ 

(Birzu et al., 2020). 

ʇʨʦʛʨʝʩʽʷ (ʨʝʮʠʜʠʚʫʚʘʥʥʷ/ʧʨʦʜʦʚʞʝʥʠʡ ʨʽʩʪ) ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʧʨʠʯʦʤʫ ʰʚʠʜʢʽʩʪʴ ʥʘʩʪʘʥʥʷ ʨʝʮʠʜʠʚʫ ʧʽʩʣʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʦʩʠʪʴ ʚʠʩʦʢʘ (Kumar & Abraham Koshy, 2017). 

ʋ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ (90 %) ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʦʛʨʝʩʽʷ ʨʦʟʚʠʚʘʻʪʴʩʷ 

in situ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʙʦʨʫ ʪʝʨʘʧʽʾ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ (Chen et al., 2021).  
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ʗʢʱʦ ʩʴʦʛʦʜʥʽ ʪʝʨʘʧʽʷ ʧʝʨʚʠʥʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ, ʪʦ 

ʢʦʥʩʝʥʩʫʩ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʜʦʪʝʧʝʨ ʥʝ ʚʠʟʥʘʯʝʥʠʡ 

 ̔ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʙʫʪʪʷ ʜʦʢʘʟʦʚʦʩʪʽ ʰʣʷʭʦʤ ʚʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʚ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʚʠʙʦʨʽ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʱʦʜʦ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ ʚʠʭʦʜʷʪʴ ʟ ʭʘʨʘʢʪʝʨʫ ʧʦʧʝʨʝʜʥʴʦʾ ʪʝʨʘʧʽʾ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʮʽʻʥʪ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ (ʚʽʢ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ, ʽʥ.), 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʫʭʣʠʥʠ (ʤʝʪʠʣʶʚʘʥʥʷ ʧʨʦʤʦʪʦʨʫ ʛʝʥʘ 

MGMT ʧʫʭʣʠʥʠ) ʪʘ ʪʠʧʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʫʭʣʠʥʠ (ʣʦʢʘʣʴʥʠʡ ʨʝʮʠʜʠʚ, de novo 

ʧʫʭʣʠʥʘ ʯʠ ʤʫʣʴʪʠʮʝʥʪʨʠʯʥʠʡ ʨʽʩʪ) (Weller et al., 2021). 

ʆʩʢʽʣʴʢʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʢʦʥʩʝʥʩʫʩʫ ʱʦʜʦ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ, ʮʝ ʧʠʪʘʥʥʷ ʰʠʨʦʢʦ 

ʦʙʛʦʚʦʨʶʻʪʴʩʷ. ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʙʫʣʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʤʝʪʘ-ʘʥʘʣʽʟʽʚ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʘʢʪʫʘʣʴʥʠʤ ʪʝʨʘʧʝʚʪʠʯʥʠʤ ʧʽʜʭʦʜʘʤ ʧʨʠ ʨʝʮʠʜʠʚʥʽʡ ʛʣʽʦʙʣʘʩʪʦʤʽ 

(McBain et al., 2021; Chen et al., 2021; Dongpo et al., 2022; Marwah et al., 2023). 

ʅʘʢʦʧʠʯʝʥʠʡ ʥʘ ʩʴʦʛʦʜʥʽ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʘʮʽʻʥʪʠ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʤʠʨʘʶʪʴ ʚʽʜ ʣʦʢʘʣʴʥʦʾ ʧʨʦʛʨʝʩʽʾ. ʊʦʤʫ ʉʈʍ ʷʢ ʧʽʜʭʽʜ, 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʦʛʦ 

ʟ ʢʣʶʯʦʚʠʭ ʧʨʠ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ. ʇʨʠ ʮʴʦʤʫ ʉʈʍ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ 

ʷʢ ʚ ʩʢʣʘʜʽ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥ,̫ ʪʘʢ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʤʦʥʦʨʝʞʠʤʽ. 

ʉʫʯʘʩʥʽ ʩʪʝʨʝʦʪʘʢʩʠʯʥʽ ʤʝʪʦʜʠʢʠ ʧʨʝʮʠʟʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ 

ʉʈʍ, ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʦʜʥʫ ʯʠ ʜʝʢʽʣʴʢʘ ʬʨʘʢʮʽʡ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʦʭʦʧʠʪʠ 

ʧʨʦʤʝʥʝʚʠʤ ʚʧʣʠʚʦʤ ʮʽʣʴʦʚʫ ʟʦʥʫ ʚ ʦɦ ʘʜʥʦʤʫ ʜʣʷ ʧʨʠʣʝʛʣʦʾ ʥʦʨʤʘʣʴʥʦʾ 

ʪʢʘʥʠʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʨʝʞʠʤʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ 

ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʽ ʫ ʚʠʧʘʜʢʘʭ ʣʦʢʘʣʴʥʦʾ ʧʨʦʛʨʝʩʽʾ ʟʣʦʷʢʽʩʥʦʾ ʛʣʽʦʤʠ (Kazmi 

et al., 2019; Brªutigam et al., 2019; Birzu et al., 2020). 

ʅʝʱʦʜʘʚʥʦ Luo T. et al. ʧʨʝʜʩʪʘʚʠʣʠ ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʟ ʤʝʪʘ-ʘʥʘʣʽʟʦʤ, 

ʧʨʠʩʚʷʯʝʥʠʡ ʩʪʝʨʝʦʪʘʢʩʠʯʥʦʤʫ ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʶ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ, ʜʝ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʩʽ ʚʽʜʧʦʚʽʜʥʽ ʧʫʙʣʽʢʘʮʽʾ, ʥʘʷʚʥʽ 

ʚ ʙʽʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ PubMed, Embase, Cochrane, Web of Science ʪʘ Clinical 

Trials. Gov ʥʘ ʣʠʩʪʦʧʘʜ 2022 ʨ. (Luo et al., 2023). ɹʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 
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8 ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʢʣʶʯʘʶʪʴ 307 ʧʘʮʽʻʥʪʽʚ. ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʽʚ, 

ʯʘʩʪʢʘ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʟʘʣʠʰʘʣʠʩʴ ʞʠʚʠʤʠ ʥʝ ʤʝʥʰʝ 12 ʤʽʩ. ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ 

ʨʝʮʠʜʠʚʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʩʪʘʥʦʚʠʣʘ 33,1 % (95 % ɼI 26,0 %ï40,9 %). 

ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʥʠʟʴʢʫ ʯʘʩʪʦʪʫ ʧʨʦʤʝʥʝʚʦʛʦ ʥʝʢʨʦʟʫ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ. ɸʥʘʣʽʟ ʧʽʜʛʨʫʧ ʧʦʢʘʟʘʚ, ʱʦ ʪʘʢʽ ʬʘʢʪʦʨʠ ʷʢ ʚʽʢ, ʪʝʨʤʽʥ ʤʽʞ ʧʝʨʰʠʤ 

ʪʘ ʧʦʚʪʦʨʥʠʤ ʦʧʨʦʤʽʥʝʥʥʷʤ, ʟʘʛʘʣʴʥʘ ʪʘ ʨʘʟʦʚʘ ʜʦʟʠ, ʚʧʣʠʚʘʣʠ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʘ-ʘʥʘʣʽʟ Luo T. et al. ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʧʦʚʪʦʨʥʝ 

ʩʪʝʨʝʦʪʘʢʩʠʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʻ ʙʝʟʧʝʯʥʠʤ ʪʘ ʧʦʚôʷʟʘʥʝ ʟ ʢʣʽʥʽʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ 

ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʛʥʦʟʫ ʩʢʣʘʜʘʶʪʴ 

ʥʘʡʙʽʣʴʰ ʧʝʩʠʤʽʩʪʠʯʥʫ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʫ ʢʦʛʦʨʪʫ. 

ʆʢʨʽʤ ʚʠʱʝ ʚʢʘʟʘʥʦʾ ʨʦʙʦʪʠ, ʚ ʢʦʥʪʝʢʩʪʽ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʱʝ 

ʜʝʢʽʣʴʢʘ ʥʝʱʦʜʘʚʥʦ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʩʠʩʪʝʤʥʠʭ ʦʛʣʷʜʽʚ ʟ ʤʝʪʘ-ʘʥʘʣʽʟʘʤʠ, ʷʢʽ 

ʧʦʨʽʚʥʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʩʠʩʪʝʤʥʦʾ ʪʘ ʣʦʢʦ-ʨʝʛʽʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ (Chen et al., 2021; 

Minniti et al., 2021; Schritz et al., 2021). ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʜʣʷ ʧʝʚʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʧʘʮʽʻʥʪʽʚ ʟ ʨʝʮʠʜʠʚʥʠʤʠ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ ʣʦʢʦ-ʨʝʛʽʦʥʘʣʴʥʝ 

ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʉʈʍ, ʻ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʤʝʪʦʜʦʤ.  

ɺʦʜʥʦʯʘʩ, ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʫʩʽ ʘʚʪʦʨʠ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʣʽʢʫʚʘʥʥʶ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ 

ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚ ʮʽʣʦʤʫ ʧʨʠ ʚʩʽʭ ʥʘʷʚʥʠʭ ʚʘʨʽʘʥʪʘʭ ʪʝʨʘʧʽʾ. ʆʜʥʠʤ 

ʟ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʻ ʦʧʫʙʣʽʢʦʚʘʥʠʡ 

ʚ 2019 ʨʦʮʽ ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʟ ʤʝʪʘ-ʘʥʘʣʽʟʦʤ Kazmi F. et al. (Kazmi et al., 2019). 

ɺ ʮʽʡ ʨʦʙʦʪʽ ʘʚʪʦʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʦʚʪʦʨʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ (ʚʨʘʭʦʚʫʶʯʠ ʧʝʨʰʠʡ ʢʫʨʩ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ) 2095 ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ 

ʟ 50 ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʘ-ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʯʘʩʪʢʘ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʟʘʣʠʰʠʣʠʩʴ ʞʠʚʠʤʠ ʯʝʨʝʟ 6 ʤʽʩ. ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ 

ʨʝʮʠʜʠʚʫ/ʧʨʦʜʦʚʞʝʥʦʛʦ ʨʦʩʪʫ ʛʣʽʦʙʣʘʩʪʦʤʠ ʩʢʣʘʣʘ 73 % (95 % ɼɯ 69ï77); ʯʝʨʝʟ 

12 ʤʽʩ. ð 36 % (95 % ɼɯ 32ï40). ʎʽʢʘʚʠʤ ʚʠʷʚʠʣʦʩʷ ʪʝ, ʱʦ ʙʽʣʴʰ ʢʦʨʦʪʢʽ ʨʝʞʠʤʠ 

ʦʧʨʦʤʽʥʝʥʥʷ (Ò 5 ʬʨʘʢʮʽʡ) ʙʫʣʠ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʚʠʱʠʤ ʨʽʚʥʝʤ 6-ʤʽʩʷʯʥʦʾ 
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ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʽʾ, ʱʦ ʚʢʘʟʫʻ ʧʨʦ ʧʝʨʝʚʘʛʫ ʨʘʜʽʦʭʽʨʫʨʛʽʾ ʧʝʨʝʜ 

ʢʦʥʚʝʥʮʽʡʥʠʤʠ ʩʭʝʤʘʤʠ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ. ɺ ʮʽʣʦʤʫ 

ʮʝʡ ʤʝʪʘ-ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʚʪʦʨʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʡʥʷʪʥʠʡ 

ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʟʘ ʨʝʮʠʜʠʚʥʦʶ ʧʫʭʣʠʥʦʶ ʪʘ ʚʠʞʠʚʘʥʽʩʪʶ ʧʘʮʽʻʥʪʽʚ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʢʣʶʯʝʥʠʭ ʚ ʤʝʪʘ-ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ, ʪʦʢʩʠʯʥʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʙʫʣʘ ʚ ʮʽʣʦʤʫ ʥʠʟʴʢʦʶ, ʘʣʝ ʾʾ ʨʽʚʝʥʴ ʧʦʤʽʪʥʦ ʚʘʨʽʶʚʘʚ.  

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ Minniti G. et al. ʜʝʤʦʥʩʪʨʫʻ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʧʨʦʙʣʝʤʠ ʪʘ 

ʦʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ (Minniti et al., 2021). ɸʚʪʦʨʠ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ 

16 ʢʣʽʥʽʯʥʠʭ ʩʝʨʽʡ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʚ ʧʝʨʽʦʜ ʟ 2005 ʨ. ʧʦ 2020 ʨ. ʪʘ ʧʨʠʩʚʷʯʝʥʠʭ 

ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʶ 901 ʧʘʮʽʻʥʪʘ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ. ʗʢ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚ ʮʴʦʤʫ ʘʥʘʣʽʟʽ, ʧʨʠ ʩʝʨʝʜʥʽʡ ʜʦʟʽ ʦʧʨʦʤʽʥʝʥʥʷ 15,0ï18,0 ɻʨ 

ʜʣʷ ʤʽʰʝʥʝʡ ʦʙôʻʤʦʤ 4ï10 ʤʣ ʚʠʞʠʚʘʥʽʩʪʴ ʧʽʩʣʷ ʉʈʍ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ 

ʛʣʽʦʙʣʘʩʪʦʤʠ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 7,5 ʜʦ 13 ʤʽʩ., ʧʨʠ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʽʾ ð ʚʽʜ 

4,4 ʜʦ 6 ʤʽʩ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ ʧʨʦʤʝʥʝʚʦʾ 

ʪʦʢʩʠʯʥʦʩʪʽ ʉʈʍ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʧʠʪʘʥʥʷ ʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ 

ʢʦʤʧʣʝʢʩʥʦ, ʩʣʽʜ ʦʙʛʦʚʦʨʠʪʠ ʥʝʱʦʜʘʚʥʦ ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʟ ʤʝʪʘ-

ʘʥʘʣʽʟʦʤ Schritz A. et al., ʧʝʨʝʚʘʞʥʦ ʩʬʦʢʫʩʦʚʘʥʠʡ ʥʘ ʩʠʩʪʝʤʥʽʡ ʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ (Schritz et al., 2021). ʇʦ-ʧʝʨʰʝ, ʮʝ ʜʦʩʠʪʴ ʧʦʪʫʞʥʠʡ 

ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʧʫʙʣʽʢʘʮʽʡ. ʇʽʩʣʷ ʨʦʟʛʣʷʜʫ 

308 ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʤʝʜʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ ʪʘ 271 ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟ ʩʘʡʪʫ 

clinicaltrials.gov ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 232 ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ ʨʦʙʽʪ 

(86 ʦʢʨʝʤʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 27 ʩʠʩʪʝʤʥʠʭ ʦʛʣʷʜʽʚ ʪʘ 33 ʢʣʽʥʽʯʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ). ʇʦ-ʜʨʫʛʝ, ʮʝʡ ʘʥʘʣʽʟ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ ʧʽʩʣʷ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʽʩʣʷ 

ʩʠʩʪʝʤʥʦʾ ʪʝʨʘʧʽʾ ʚ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʪʘʢʦʾ ʻ ʟʩ̔ʪʘʚʥʦ .ʁ ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʝʟʫʣʴʪʘʪʽʚ Schritz A. et al. ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʥʘʩʪʘʥʥʷ ʧʨʦʛʨʝʩʽʾ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2,9 ʜʦ 18,3 ʤʽʩ., ʘ ʧʨʠ ʤʝʜʽʘʥʽ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʽʾ ʚʽʜ 0,7 

ʜʦ 6,0 ʤʽʩ.  
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ʇʨʦʤʝʥʝʚʘ ʪʦʢʩʠʯʥʽʩʪʴ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʜʠʩʢʫʪʘʙʝʣʴʥʠʭ ʘʩʧʝʢʪʽʚ 

ʧʦʚʪʦʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʦʩʦʙʣʠʚʦ, ʷʢʱʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ. ɺʽʜʧʦʚʽʜʥʦ, ʧʦʩʪʘʻ ʜʝʢʽʣʴʢʘ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ, ʱʦʜʦ ʷʢʠʭ ʩʴʦʛʦʜʥʽ 

ʫ ʬʘʭʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜʩʫʪʥʷ ʦʜʥʦʩʪʘʡʥʘ ʜʫʤʢʘ. ʇʝʨʰ ʟʘ ʚʩʝ, ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ 

ʻ ʚʢʨʘʡ ʚʨʘʟʣʠʚʠʤ ʜʦ ʧʨʦʤʝʥʝʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʦ ʦʩʦʙʣʠʚʦ ʯʫʪʣʠʚʠʭ ʚ ʮʴʦʤʫ 

ʩʝʥʩʽ ʩʪʨʫʢʪʫʨ ʚʽʜʥʦʩʷʪʴ ʩʪʦʚʙʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʛʽʧʦʢʘʤʧʠ ʪʘ ʟʦʨʦʚʽ ʩʪʨʫʢʪʫʨʠ 

(ʟʦʨʦʚʽ ʥʝʨʚʠ, ʪʨʘʢʪʠ, ʭʽʘʟʤʘ). ʆʪʞʝ, ʧʨʠ ʚʠʙʦʨʽ ʜʦʟʦʚʦʛʦ ʨʝʞʠʤʫ ʧʦʚʪʦʨʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ ʧʝʨʝʜ ʧʨʦʤʝʥʝʚʠʤ ʪʝʨʘʧʝʚʪʦʤ ʧʦʩʪʘʻ ʜʠʣʝʤʘ ð ʯʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʨʠʟʠʢʠ ʪʦʢʩʠʯʥʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʽʡ ʣʽʢʫʚʘʣʴʥʽʡ ʢʦʨʠʩʪʽ 

ʪʘʢʦʾ ʪʝʨʘʧʽʾ? ʊʘʢʝ ʨʽʰʝʥʥʷ ʻ ʚʢʨʘʡ ʥʝʧʨʦʩʪʠʤ ʱʝ ʡ ʪʦʤʫ, ʱʦ ʧʨʠ ʛʣʽʦʙʣʘʩʪʦʤʽ 

ʨʝʮʠʜʠʚ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʘʥʽʰʝ, ʥʽʞ ʯʝʨʝʟ 1 ʨ. ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʰʦʛʦ ʢʫʨʩʫ ʇʊ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʥʘʛʘʜʘʪʠ, ʱʦ ʫ ʧʝʨʝʚʘʞʥʦʾ 

ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʛʣʽʦʙʣʘʩʪʦʤʘ ʧʨʦʛʨʝʩʫʻ ʣʦʢʘʣʴʥʦ, ʪʦʙʪʦ ʚ ʟʦʥʽ, ʷʢʘ 

ʧʦʧʝʨʝʜʥʴʦ ʚʞʝ ʟʘʟʥʘʣʘ ʧʨʦʤʝʥʝʚʦʛʦ ʚʧʣʠʚʫ.  

ɿʘ ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʯʘʩʪʦʪʘ ʧʨʦʤʝʥʝʚʦʛʦ ʥʝʢʨʦʟʫ ʧʽʩʣʷ ʉʈʍ 

ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 4 ʜʦ 31,3 % (Kazmi et al., 2019; 

Scoccianti et al., 2018). ʅʘ ʞʘʣʴ, ʮʽ ʜʘʥʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʫʪʦʯʥʝʥʥʷʤ ʱʦʜʦ 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʪʘ ʩʪʝʨʦʾʜʥʦʾ ʪʝʨʘʧʽʾ, ʭʦʯʘ ʮʝ ʻ ʧʨʠʥʮʠʧʦʚʠʤ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ.  

ʉʣʽʜ ʚʠʟʥʘʪʠ, ʱʦ ʧʨʦʤʝʥʝʚʠʡ ʪʝʨʘʧʝʚʪ, ʟʤʫʰʝʥʠʡ ʙʘʣʘʥʩʫʚʘʪʠ ʤʽʞ 

ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʢʦʨʠʩʪʶ ʪʘ ʧʨʦʤʝʥʝʚʦʶ ʪʦʢʩʠʯʥʽʩʪʶ ʧʨʠ ʚʠʙʦʨʽ ʜʦʟʦʚʦʛʦ 

ʨʝʞʠʤʫ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, 

ʩʴʦʛʦʜʥʽ ʥʝ ʤʘʻ ʥʘʜʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʤʝʥʝʚʠʭ ʥʘʩʣʽʜʢʽʚ 

ʧʦʚʪʦʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ. ʇʨʠʥʘʡʤʥʽ ʜʚʘ ʥʘʩʪʫʧʥʠʭ ʘʩʧʝʢʪʠ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ 

ʚ ʮʴʦʤʫ ʟʚôʷʟʢʫ. ʇʦ-ʧʝʨʰʝ, ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʥʘʨʘʟʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʢʣʽʥʽʮʠʩʪʘʤʠ ʜʣʷ ʦʙʨʘʭʫʥʢʫ ʙʽʦʣʦʛʽʯʥʦ ʝʬʝʢʪʠʚʥʦʾ ʜʦʟʠ (ʪʦʙʪʦ ʥʘʜʘʶʪʴ ʟʤʦʛʫ 

ʧʦʨʽʚʥʷʪʠ ʨʽʟʥʽ ʨʝʞʠʤʠ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʚʠʟʥʘʯʘʪʠ ʩʫʤʘʨʥʫ ʜʦʟʫ, ʦʪʨʠʤʘʥʫ ʟʘ ʚʩʽ 

ʢʫʨʩʠ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ), ʥʝ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʨʝʢʪʥʦʩʪʽ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʥʽʧʫʣʶʚʘʪʠ ʨʘʟʦʚʠʤʠ ʜʦʟʘʤʠ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʪʘʢʽ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʢʦʥʚʝʥʮʽʡʥʽʡ ʇʊ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ 
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ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʝʨʝʚʘʛʘ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʩʘʤʝ ʫ ʤʦʞʣʠʚʦʩʪʽ 

ʦʧʨʦʤʽʥʝʥʥʷ ʚʠʩʦʢʠʤʠ ʨʘʟʦʚʠʤʠ ʜʦʟʘʤʠ ʟʘ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ, ʪʦʙʪʦ 

ʫ ʨʝʞʠʤʽ ʫʣʴʪʨʘʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ.  

ʇʦ-ʜʨʫʛʝ, ʤʘʣʦ ʚʠʚʯʝʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʧʘʮʽʻʥʪʘ ʥʘ 

ʽʦʥʽʟʫʶʯʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɺʪʽʤ, ʮʝ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜ ̔

ʥʘ ʧʦʚʪʦʨʥʝ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʩʦʢʠʭ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʠʭ ʜʦʟ. ʅʘʪʦʤʽʩʪʴ ʩʘʤʝ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʝʚʽʜôʻʤʥʠʭ ʩʢʣʘʜʦʚʠʭ ʢʦʥʮʝʧʮʽʾ ʧʨʝʮʠʟʽʡʥʦʾ ʤʝʜʠʮʠʥʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚ ʢʦʥʪʝʢʩʪʽ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻ  ʁ

ʛʣʽʦʙʣʘʩʪʦʤʠ ʤʠ ʥʝ ʜʝʪʘʣʽʟʫʻʤʦ ʮʝʡ ʘʢʪʫʘʣʴʥʠʡ ʘʩʧʝʢʪ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʦʢʨʝʤʝ 

ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʯʝ. 

ʈʦʟʛʣʷʜ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʷʢ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʧʦʚʥʠʤ ʙʝʟ ʦʙʛʦʚʦʨʝʥʥʷ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ. ʆʩʢʽʣʴʢʠ ʩʘʤʝ ʟʘ ʨʘʭʫʥʦʢ ʚʠʙʦʨʫ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʯʫʱʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʪʘ 

ʧʨʝʜʠʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʩʫʯʘʩʥʘ ʥʝʡʨʦʦʥʢʦʣʦʛʽʷ ʥʘʙʫʚʘʻ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʨʠʩ.  

ɸʥʘʣʽʟ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʩʪʘʥʦʚʠʪʴ ʧʽʜˇʨʫʥʪʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ 

ʧʘʮʽʻʥʪʽʚ ʪʘ ʜʦʟʚʦʣʷʻ ʦʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʚ ʤʝʞʘʭ 

ʧʝʚʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʚʘʨʽʘʥʪʘ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʮʝʡ ʧʽʜʭʽʜ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʠʥ 

ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ.  

ɺ ʮʴʦʤʫ ʩʝʥʩʽ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ ʦʧʫʙʣʽʢʦʚʘʥʠʭ 

ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ (Brªutigam et al., 2019; Zwirner et al., 2017; Kazmi et al., 

2019). ɺ ʮʠʭ ʨʦʙʦʪʘʭ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʷʢ ʦʜʥʦʬʨʘʢʮʽʡʥʘ ʪʘ 

ʛʽʧʦʬʨʘʢʮʽʡʥʘ ʉʈʍ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʭʝʤʘʤʠ ʇʊ, ʤʝʥʰʠʡ ʦʙôʻʤ 

ʤʽʰʝʥʽ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʤʦʣʦʜʰʠʡ ʚʽʢ, ʨʘʜʠʢʘʣʴʥʽʩʪʴ ʨʝʟʝʢʮʽʾ ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ, 

ʭʽʤʽʻʪʝʨʘʧʽʷ, ʤʝʪʠʣʴʦʚʘʥʠʡ ʧʨʦʤʦʪʦʨ ʛʝʥʘ MGMT ʧʫʭʣʠʥʠ.  

ʋ ʧʽʜʩʫʤʢʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ, ʭʦʯʘ ʡ ʧʨʦʛʥʦʟ ʧʨʠ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ 

ʚʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʪʽʰʥʠʤ, ʥʘ ʩʴʦʛʦʜʥʽ ʜʦʩʷʛʥʫʪʦ ʧʦʤʽʪʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʚ ʣʽʢʫʚʘʥʥʽ ʮʽʻʾ ʥʘʡʙʽʣʴʰ ʧʝʩʠʤʽʩʪʠʯʥʦʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʛʥʦʟʫ ʢʘʪʝʛʦʨʽʾ 
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ʧʘʮʽʻʥʪʽʚ. ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʠ ʉʈʍ 

 ̒ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʤʝʪʦʜ ʧʨʦʤʝʥʝʚʦʛʦ ʚʧʣʠʚʫ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʧʦʜʦʚʞʝʥʥʷʤ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʧʨʠʡʥʷʪʥʦʶ ʧʨʦʤʝʥʝʚʦʶ 

ʪʦʢʩʠʯʥʽʩʪʶ. ʂʨʽʤ ʪʦʛʦ, ʉʈʍ ð ʮʝ ʘʤʙʫʣʘʪʦʨʥʘ ʧʨʦʮʝʜʫʨʘ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʦʜʥʫ ʯʠ ʜʝʢʽʣʴʢʘ ʬʨʘʢʮʽʡ ʦʧʨʦʤʽʥʝʥʥʷ, ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʢʣʽʥʽʯʥʽ 

ʧʝʨʝʚʘʛʠ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʦʙʛʦʚʦʨʝʥʽ ʚʠʱʝ, ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʪʘʢ 

ʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ. 

ɺʦʜʥʦʯʘʩ, ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʝʣʽʢ ʚʘʞʣʠʚʠʭ ʥʝʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ ʱʦʜʦ ʉʈʍ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʟʣʦʷʢʽʩʥʠʭ ʛʣʽʦʤʘʭ. ʅʘʩʘʤʧʝʨʝʜ ʱʦʜʦ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ 

ʘʩʧʝʢʪʽʚ ʨʝʞʠʤʽʚ ʫʣʴʪʨʘʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʉʈʍ), 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʚʪʦʨʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. 

ʇʦʨʷʜ ʟ ʮʠʤ, ʩʣʽʜ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʥʘʡʙʽʣʴʰ ʩʠʥʝʨʛʽʯʥʠʭ ʱʦʜʦ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ ʚʧʣʠʚʫ ʢʦʤʙʽʥʘʮʽʡ ʣʦʢʦʨʝʛʽʦʥʘʨʥʦʾ ʪʘ ʩʠʩʪʝʤʥʦʾ ʪʝʨʘʧʽʾ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʟʦʢʨʝʤʘ, ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ 

ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ʆʪʞʝ, ʧʨʦʜʦʚʞʝʥʥʷ ʧʦʰʫʢʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʩʭʝʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʾ 

ʪʝʨʘʧʽʾ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʟ ʚʢʣʶʯʝʥʥʷʤ ʉʈʍ, ʻ ʥʘʛʘʣʴʥʦʶ 

ʧʦʪʨʝʙʦʶ.  

ʄʘʡʙʫʪʥʽ ʤʫʣʴʪʠʮʝʥʪʨʦʚ ̔ ʢʣʽʥʽʯʥ ̔ ʜʦʩʣʽʜʞʝʥʥʷ, ʟ ʚʜʦʩʢʦʥʘʣʝʥʠʤ 

ʜʠʟʘʡʥʦʤ ʪʘ ʚʢʣʶʯʝʥʥʷʤ ʤʘʩʰʪʘʙʥʠʭ ʢʦʛʦʨʪ ʜʦʟʚʦʣʠʪʴ ʚʽʜʥʘʡʪʠ 

ʜʦʚʛʦʦʯʽʢʫʚʘʥʠʡ ʢʦʥʩʝʥʩʫʩ ʱʦʜʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ.  

 

1.6. ʇʦʪʝʥʮʽʘʣ ʩʠʥʝʨʛʽʟʤʫ ʧʨʦʤʝʥʝʚʠʭ ʪʘ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʇʽʜʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʢʪʠʚʘʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ 

ʨʦʢʽʚ ʻ ʧʨʝʜʤʝʪʦʤ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʣʽʢʫʚʘʥʥʷ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ.  

ɺʪʽʤ ʩʘʤʝ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʯʝʚʠʜʥʽ ʜʦʢʣʽʥʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʱʦʜʦ ʪʝʭʥʦʣʦʛʽʡ 

ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʚ ʦʥʢʦʣʦʛʽʾ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʦʧʪʠʤʽʟʘʮʽʶ 
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ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʠʥʝʨʛʽʟʤʫ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʪʝʨʘʧʽʾ, ʟʦʢʨʝʤʘ, ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ (Rajani et al., 2018; Labani-Motlagh et al., 2020). 

ɼʚʘʜʮʷʪʴ ʜʝʚôʷʪʦʛʦ ʛʨʫʜʥʷ 1917 ʨ., ʫ ʚʠʩʪʫʧʽ ʧʝʨʝʜ ɸʤʝʨʠʢʘʥʩʴʢʦʶ 

ʘʩʦʮʽʘʮʽʻʶ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ, Ewing J. ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʚ ʝʬʝʢʪʠ ʨʘʜʽʻʚʦʾ 

ʪʝʨʘʧʽʾ ʧʨʠ ʨʘʢʫ ʰʠʡʢʠ ʤʘʪʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʘʢ ʰʠʡʢʠ ʤʘʪʢʠ ʷʢ ʧʨʠʢʣʘʜ, 

ʚʽʥ ʧʨʠʧʫʩʪʠʚ, ʱʦ ʩʘʤʝ ʫʯʘʩʪʴ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʷʢ ʜʣʷ 

ʝʨʘʜʠʢʘʮʽʾ ʧʫʭʣʠʥʠ, ʪʘʢ ʽ ʜʣʷ ʟʘʛʦʻʥʥʷ locus morbi (Ewing, 1917).  

ʉʝʧʪʦ, ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʪʘ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʽʤʫʥʽʪʝʪʫ ʧʽʜ ʜʽʻʶ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʙʫʣʠ 

ʽʥʽʮʽʡʦʚʘʥʽ ʤʘʡʞʝ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʢʣʽʥʽʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʤʝʥʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. ʎʽʢʘʚʦ ʪʘʢʦʞ, ʱʦ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ, ʧʨʠʩʚʷʯʝʥʽ ʧʠʪʘʥʥʶ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʨʘʜʽʦʣʦʛʽʯʥʠʭ ʚʽʜʜʽʣʝʥʴ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʧʽʩʣʷ ʧʨʦʤʝʥʝʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟôʷʚʣʷʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʦʜʥʦʯʘʩʥʦ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʽʩʥʫʶʪʴ ʧʝʨʝʢʦʥʣʠʚʽ ʩʚʽʜʯʝʥʥʷ ʱʦʜʦ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʽʦʥʝʨʘʤʠ-

ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʦʪʝʥʮʽʘʣʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʧʨʦʚʽʜʥʦʾ ʨʦʣʽ ʩʠʩʪʝʤʠ ʽʤʫʥʽʪʝʪʫ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʢʘʥʮʝʨʦʛʝʥʝʟʫ. ʉʝʨʝʜ ʪʘʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʝʨʰ ʟʘ ʚʩʝ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʚʠʜʘʪʥʦʛʦ 

ʥʽʤʝʮʴʢʦʛʦ ʚʯʝʥʦʛʦ Holthusen H. (1886ï1971 ʨʨ.), ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʧʝʨʰʠʭ ʚʯʝʥʠʭ, 

ʭʪʦ ʧʦʯʘʚ ˇʨʫʥʪʦʚʥʦ ʚʠʚʯʘʪʠ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʧʣʠʚ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʽʤʫʥʽʪʝʪʫ (Holthusen, 1928). ʉʘʤʝ 

H. Holthusen ʚʧʝʨʰʝ ʟʘʩʫʜʠʚ ʥʘ ʪʦʡ ʯʘʩ ʧʘʥʽʚʥʫ ʢʦʥʮʝʧʮʽʶ ʱʦʜʦ ʩʧʨʠʡʥʷʪʪʷ 

ʜʦʟʠ ʧʫʭʣʠʥʠ ʪʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʪʢʘʥʠʥʠ ʷʢ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʻ ʬʽʢʩʦʚʘʥʠʤʠ 

(ʩʪʘʣʠʤʠ). ɼʦʩʣʽʜʥʠʢ ʧʽʜʢʨʝʩʣʠʚ, ʱʦ ʙʝʟʧʝʯʥʦʠʡ ʨʽʚʝʥʴ ʪʢʘʥʠʥʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ 

ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ ʜʦʟʦʚʦʛʦ ʝʬʝʢʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ 

ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʨʝʞʠʤʫ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. ɺʦʜʥʦʯʘʩ, Holthusen H. ʧʽʜʪʨʠʤʫʚʘʚ 

ʛʽʧʦʪʝʟʫ, ʱʦ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʦʧʨʦʤʽʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʽʜʚʠʱʝʥʘ ʰʣʷʭʦʤ ʚʧʣʠʚʫ 

ʥʘ ʧʘʨʘʤʝʪʨʠ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ (Holthusen, 1925; Holthusen, 1931; Holthusen, 1947).  

ɺ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪ., ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʢʦʣʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʙʫʣʠ ʥʦʚʦʛʦ ʧʦʰʪʦʚʭʫ, ʙʫʣʦ ʩʫʪʪʻʚʦ 
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ʧʦʛʣʠʙʣʝʥʦ ʨʦʟʫʤʽʥʥʷ ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʭ ʝʬʝʢʪʽʚ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘ ʧʫʭʣʠʥ, 

ʜʦʩʣʽʜʞʝʥʦ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʘ ʪʘʢʦʞ ʫʩʚʽʜʦʤʣʝʥʦ ʧʦʪʝʥʮʽʘʣ ʽʤʫʥʦʪʝʨʘʧʽʾ ʷʢ ʩʢʣʘʜʦʚʦʾ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ 

ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʩʠʥʝʨʛʽʟʤ ʚʟʘʻʤʦʜʽʾ ʪʘʢʦʾ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ ʚʧʣʠʚʫ (De Bruyn et al., 1965; Hanaoka & Konda, 1970; Schaue, 

2017). 

ʇʝʨʰʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʩʧʨʦʙʠ ʧʦʻʜʥʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʇʊ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ 50ï60-ʭ ʨʨ. ʍʍ ʩʪ. ʎʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʠʰʘʭ ʪʘ ʧʘʮʶʢʘʭ, 

ʩʧʦʯʘʪʢʫ Cohen A. ʪʘ Cohen L. (1956ï1960 ʨʨ.), ʘ ʟʛʦʜʦʤ Haddow A. ʪʘ 

Alexander P. (1964 ʨ.), ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʇʊ ʤʦʞʝ ʙʫʪʠ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʝʥʘ, ʷʢʱʦ ʦʧʨʦʤʽʥʝʥʥʶ ʧʝʨʝʜʫʚʘʣʘ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ ʧʨʦʪʠʧʫʭʣʠʥʥʘ ʚʘʢʮʠʥʘ (Schaue, 2017). ɺ ʧʦʜʘʣʴʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʟʥʘʯʥʠʤ ʧʨʦʛʨʝʩʦʤ ʚ 

ʪʝʭʥʦʣʦʛʽʷʭ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. ɿʦʢʨʝʤʘ, ʚ 50ï70 ʨʨ. ʍʍ ʩʪ. ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʧʝʨʰʽ 

ʣʽʥʽʡʥʽ ʧʨʠʩʢʦʨʶʚʘʯʽ, ʟôʷʚʠʣʘʩʷ ʪʝʭʥʦʣʦʛʽʷ ʧʨʝʮʠʟʽʡʥʦʛʦ ʩʪʝʨʝʦʪʘʢʩʠʯʥʦʛʦ 

ʦʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʤʤʘ-ʥʦʞʘ, ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʘʙʩʢʦʧʘʣʴʥʠʡ ʝʬʝʢʪ, ʚʠʟʥʘʯʝʥʦ ʨʦʣʴ ɼʂ ʫʬʦʨʤʫʚʘʥʥʽ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʘʫʪʦʣʦʛʽʯʥʽ ʧʨʦʪʠʧʫʭʣʠʥʥʽ ʚʘʢʮʠʥʠ, 

ʟôʷʩʦʚʘʥʦ ʚʧʣʠʚ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʧʨʦʜʫʢʮʽʶ ʘʥʪʠʪʽʣ, ʚʽʜʢʨʠʪʦ ʬʝʥʦʤʝʥ 

ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʝʬʝʢʪʫ ʩʚʽʜʢʘ (Mole, 1953; Graham & Graham, 1959; 

Taliaferro et al., 1965; Najafi et al., 2014; Schaue, 2017). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʝ ʣʠʰʝ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʠʡ ʧʝʨʝʣʽʢ ʟʜʦʙʫʪʢʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʦʥʢʦʣʦʛʽʻʶ, ʱʦ ʚʽʜʟʥʘʯʠʣʠ ʜʨʫʛʫ ʧʦʣʦʚʠʥʫ 

ʍʍ ʩʪ., ʟʘʚʜʷʢʠ ʷʢʠʤ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʩʫʪʪʻʚʦʛʦ ʧʨʦʛʨʝʩʫ 

ʚ ʧʨʦʪʠʧʫʭʣʠʥʥʽʡ ʪʝʨʘʧʽʾ, ʟʦʢʨʝʤʘ, ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʙʽʥʘʮʽʾ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ 

ʧʽʜʭʦʜʽʚ ʪʘ ʇʊ. ʅʘ ʩʴʦʛʦʜʥʽ ʇʊ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʚʦʻʨʽʜʥʠʡ ʪʨʠʛʝʨ ʩʠʩʪʝʤʥʦʾ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʝʚʥʽ ʽʤʫʥʦʤʦʜʫʣʴʦʚʘʥʽ 

ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ. ʎʷ ʩʠʩʪʝʤʥʘ ʧʨʦʪʠʧʫʭʣʠʥʥʘ ʜʽʷ ʻ ʦʢʨʝʤʦʶ ʚʽʜ 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʽʦʥʽʟʫʶʯʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʷʤʠʭ ʝʬʝʢʪʽʚ (ʦʜʥʦ- ʪʘ ʜʚʦʣʘʥʮʶʛʦʚʽ ʨʦʟʨʠʚʠ ɼʅʂ) ʪʘ ʥʝʧʨʷʤʠʭ ʝʬʝʢʪʽʚ 

(ʯʝʨʝʟ ʜʽʶ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ) (R¿ckert et al., 2021; Zhang et al., 2022). 

ʁʜʝʪʴʩʷ ʧʨʦ ʥʝʱʦʜʘʚʥʦ ʚʽʜʢʨʠʪʽ ʩʠʩʪʝʤʥʽ ʝʬʝʢʪʠ, ʩʧʨʠʯʠʥʝʥʽ ʽʦʥʽʟʫʶʯʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝ ʜʠʩʢʨʝʪʥʦ ʥʘ ʦʢʨʝʤʠʭ ʝʪʘʧʘʭ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʣʘʥʢʘʭ ʚʟʘʻʤʦʜʽʾ 

ʧʫʭʣʠʥʠ ʟ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ ʧʦʩʠʣʝʥʥʶ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ 

ʝʬʝʢʪʽʚ ʯʝʨʝʟ ʧʦʣʝʛʰʝʥʥʷ ʚʠʚʽʣʴʥʝʥʥʷ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ ʧʫʭʣʠʥʥʦʛʦ ʘʥʪʠʛʝʥʘ, 

ʩʧʨʠʷʥʥʷ ʧʨʘʡʤʽʥʛʫ ʪʘ ʘʢʪʠʚʘʮʽʾ ʊ-ʢʣʽʪʠʥ, ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʣʽʤʬʦʮʠʪʘʨʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʫʭʣʠʥʠ, ʧʦʣʝʛʰʝʥʥʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʊ-ʢʣʽʪʠʥʘʤʠ 

(Kwilas et al., 2012; Schlom et al., 2013; Dong & Markovic, 2018; Ionizing Radiation 

and the Immune Response ï Part B, 2023). 

ʂʨʽʤ ʪʦʛʦ, ʘʢʪʠʚʘʮʽʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜ ʜʽʻʶ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʚʽʣʴʥʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ 

ʯʝʨʝʟ ʰʣʷʭ ʮʠʢʣʽʯʥʦʾ GMP-AMP-ʩʠʥʪʘʟʠ (cGAS) ð ʩʪʠʤʫʣʷʪʦʨʘ ʛʝʥʽʚ 

ʽʥʪʝʨʬʝʨʦʥʫ (STING) (cGAS- STING), ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʽʤʫʥʥʦʛʦ 

ʟʘʭʠʩʪʫ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʟʥʠʭ ʧʘʪʦʛʝʥʽʚ ʪʘ ʪʨʠʛʝʨʦʤ ʟʘʧʫʩʢʫ ʚʨʦʜʞʝʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʩʘʚʮʽʚ (Hu et al., 2021). ʇʽʜ ʜʽʻʶ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʪʪʻʚʘ ʨʝʤʦʜʫʣʷʮʽʷ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʫʜʠʥʥʠʤʠ, ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʪʨʦʤʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʧʽʜ 

ʚʧʣʠʚʦʤ ʮʠʪʦʢʠʥʽʚ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ çʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷè 

ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽʤʫʥʦʣʦʛʽʯʥʦ çʭʦʣʦʜʥʦʾè ʧʫʭʣʠʥʠ 

ʟʽ ʟʙʽʜʥʝʥʦʶ ʽʤʫʥʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʚ ʪʘʢ ʟʚʘʥʫ çʛʘʨʷʯʫ ʧʫʭʣʠʥʫè ʟʽ ʟʥʘʯʥʦʶ 

ʣʽʤʬʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ, ʱʦ ʟʜʘʪʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ 

ʚʧʣʠʚ. ʊʘʢʽ ʩʠʩʪʝʤʥʽ ʽʤʫʥʦʤʦʜʫʣʴʦʚʘʥʽ ʝʬʝʢʪʠ, ʩʧʨʠʯʠʥʝʥʽ ʩʠʥʝʨʛʽʟʤʦʤ ʚʧʣʠʚʫ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʇʊ, ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʚʘʞʘʶʪʴ ʩʴʦʛʦʜʥʽ ʢʣʶʯʦʚʠʤʠ ʪʘ 

ʰʠʨʦʢʦ ʦʙʛʦʚʦʨʶʶʪʴ (Barker et al., 2015; Jarosz-Biej et al., 2019; McLaughlin et al., 

2020;  Liu et al., 2021; Yu et al., 2023). 

ʆʜʥʘʢ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʩʧʨʦʱʝʥʝ ʩʧʨʠʡʥʷʪʪʷ ʇʊ ʫ ʨʦʟʨʽʟʽ ʣʠʰʝ ʩʫʪʦ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʦʛʦ ʚʧʣʠʚʫ, ʻ ʭʠʙʥʠʤ. ʅʘʪʦʤʽʩʪʴ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʧʝʨʝʢʦʥʣʠʚʽ 
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ʩʚʽʜʯʝʥʥʷ, ʱʦ ʧʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʻ ʩʚʦʻʨʽʜʥʠʤ çʤʝʯʝʤ ʟ ʜʚʦʩʽʯʥʠʤʠ ʢʨʘʷʤʠè, 

ʱʦ ʷʢ ʧʦʩʠʣʶʻ ʩʠʩʪʝʤʥʫ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʪʘʢ, ʥʘʧʨʦʪʠ, ʧʝʚʥʦʶ 

ʤʽʨʦʶ ʤʦʞʝ ʩʧʨʠʷʪʠ ʽʤʫʥʦʩʫʧʨʝʩʽʾ. ʈʘʥʽʰʝ ʚʚʘʞʘʣʦʩʴ, ʱʦ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ 

ʚʧʣʠʚ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʯʝʨʝʟ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʧʣʠʚ ʥʘ ʽʤʫʥʥʽ ʢʣʽʪʠʥʠ ʧʝʨʠʬʝʨʽʾ. ʇʨʦʪʝ ʥʘʨʘʟʽ ʚʽʜʦʤʦ, ʱʦ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʜʽʾ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʭʦʜʠʪʴ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ 

ʪʘʢʠʭ ʝʬʝʢʪʽʚ ʪʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʪʘʢʦʞ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ, 

ʟʙʽʣʴʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʜʝʷʢʠʭ ʽʥʛʽʙʽʪʦʨʥʠʭ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʊreg 

ʢʣʽʪʠʥʠ ʪʘ ʩʫʧʨʝʩʦʨʥʽ ʢʣʽʪʠʥʠ ʤʽʻʣʦʾʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (MDSC) (Weichselbaum 

et al., 2017; Rodr²guez-Ruiz et al., 2018; Lin et al., 2021; Kho et al., 2021). 

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʝʥʴ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʮʠʪʦʢʽʥʽʚ 

ʧʽʩʣʷ ʇʊ ʧʽʜʚʠʱʫʻʪʴʩʷ (Zhang et al., 2022; Yu et al., 2023). 

ʆʢʨʽʤ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ, ʜʦ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰ ʮʽʢʘʚʠʭ ʪʘ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʭ 

ʝʬʝʢʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʟʘʛʠʙʝʣʣʶ ʢʣʽʪʠʥ ʧʽʜ ʚʧʣʠʚʦʤ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʽʜʥʦʩʷʪʴ ʩʴʦʛʦʜʥʽ ʚʠʚʽʣʴʥʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, 

ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ (DAMPs, Damage-associated molecular patterns). 

DAMPs ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ ʪʘ ʢʣʽʪʠʥʠ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ ʧʦʜʚʽʡʥʠʤ ʯʠʥʦʤ, ʪʦʙʪʦ ʤʦʞʫʪʴ ʷʢ ʩʪʠʤʫʣʶʚʘʪʠ, ʪʘʢ 

 ̔ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ ʥʦʚʦʫʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʦʶ 

ʨʦʣʣʶ DAMPs ʩʘʤʝ ʧʨʠ ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʽ ʻ ʘʢʪʠʚʘʮʽʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ɼʂ (Ashrafizadeh et al., 2020). ʂʣʶʯʦʚʘ ʨʦʣʴ ɼʂ, 

ʷʢ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ, ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʣʽʪʠʥʥʦ-

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʙʫʜʝ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʘ 

ʥʠʞʯʝ. 

ʆʙʛʦʚʦʨʶʶʯʠ, ʱʦ ʞ ʩʘʤʝ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʦ ʟʘʣʫʯʝʥʥʷ 

ʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʫ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʪʝʨʘʧʽʶ ʩʠʥʝʨʛʽʟʤʫ ʇʊ (ʟʦʢʨʝʤʘ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ) ʪʘ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ 

ʚʧʣʠʚʫ, ʩʣʽʜ ʦʢʨʝʤʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʫ ʣʽʤʬʦʧʝʥʽʶ. 

ɺʽʜʦʤʦ, ʱʦ ʣʽʤʬʦʮʠʪʠ ʻ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ʩʠʩʪʝʤʠ ʛʝʤʦʧʦʝʟʫ, ʧʨʠ 

ʮʴʦʤʫ, ʨʦʣʴ, ʷʢʫ ʮʽ ʢʣʽʪʠʥʠ ʚʽʜʽʛʨʘʶʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʪʠʧʫʭʣʠʥʥʦ ʾʽʤʫʥʥʦʾ 
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ʚʽʜʧʦʚʽʜʽ, ʻ ʧʨʦʚʽʜʥʦʶ. ɺʽʜʧʦʚʽʜʥʦ, ʩʴʦʛʦʜʥʽ ʩʠʩʪʝʤʥʘ ʣʽʤʬʦʧʝʥʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʟʥʘʯʫʱʠʡ ʧʨʦʛʥʦʩʪʠʯʥʦ-ʥʝʛʘʪʠʚʥʠʡ ʬʘʢʪʦʨ ʱʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ. ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʩʘʤʝ ʛʽʧʦʬʨʘʢʮʽʡʥʽ ʨʝʞʠʤʠ ʇʊ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʦʾ ʣʽʤʬʦʧʝʥʽʾ, ʦʩʢʽʣʴʢʠ ʟʤʝʥʰʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʢʫʨʩʫ ʦʧʨʦʤʽʥʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʧʫʣ ʞʠʪʪʻʟʜʘʪʥʠʭ ʣʽʤʬʦʮʠʪʽʚ. 

ʉʧʨʘʚʝʜʣʠʚʠʤ ʙʫʜʝ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʝʡ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʚʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ ʽ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʧʨʦʜʦʚʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ, ʧʨʠ 

ɻʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ (Rudra et al., 2018; Wang et al., 2020; 

Ghosh et al., 2023; Kubeġ et al., 2023). 

ʊʝ, ʱʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʝ ʟʘʣʠʰʠʣʠ ʦʩʪʦʨʦʥʴ ʧʨʘʢʪʠʯʥʦʾ 

ʨʘʜʽʘʮʽʡʥʦʾ ʦʥʢʦʣʦʛʽʾ, ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘ 2017 ʨ. 130 ʚʽʜʢʨʠʪʠʭ ʢʣʽʥʽʯʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʟʘʛʘʣʦʤ ʜʣʷ 7000 ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ ʧʨʠʩʚʷʯʫʚʘʣʠʩʴ ʩʘʤʝ 

ʚʠʚʯʝʥʥʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʇʊ (Schaue, 2017). 

ɺʪʽʤ, ʜʦʪʝʧʝʨ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʩʣʦʚʣʶʶʪʴ ʜʫʤʢʫ, ʱʦ ʧʦʪʝʥʮʽʘʣ 

ʩʠʥʝʨʛʽʟʤʫ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʘʢʠʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʪʦʢʦʣʘʭ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦ. 

ʋ ʬʘʭʦʚʽʡ ʩʧʽʣʴʥʦʪʽ ʧʦʩʠʣʶʻʪʴʩʷ ʢʦʥʩʝʥʩʫʩ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʣʫʯʝʥʥʷ 

ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʧʽʜʢʨʽʧʣʶʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʘʩʰʪʘʙʥʠʭ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʣʽʜ ʦʢʨʝʤʦ ʨʦʟʛʣʷʥʫʪʠ ʪʘʢʠʡ ʚʠʜ ʽʤʫʥʦʪʝʨʘʧʽʾ ʷʢ ɼʂɺ. 

ʉʴʦʛʦʜʥʽ ɼʂɺ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ɼʂ ʻ ʦʜʥʠʤʠ ʟ ʢʣʶʯʦʚʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ʎʝʡ ʤʝʪʦʜ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʗɾ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʥʢʦʧʘʪʦʣʦʛʽʡ, ʘ ʩʘʤʝ: ʨʘʢ 

ʣʝʛʝʥʽʚ, ʨʘʢ ʷʻʯʥʠʢʽʚ, ʨʘʢ ʰʣʫʥʢʫ, ʨʘʢ ʥʠʨʢʠ, ʨʘʢ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ, 

ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʟʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ (Dillman, 2011; Matsuo et al., 2021; Liu 

et al., 2022). ʋ 2010 ʨ. ʋʧʨʘʚʣʽʥʥʷ ʟ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʽ ʣʽʢʘʤʠ ʉʐɸ (FDA) 

ʩʭʚʘʣʠʣʦ ɼʂɺ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʨʤʦʥʦʨʝʬʨʘʢʪʝʨʥʠʤ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 
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ʨʘʢʦʤ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ, ʷʢʘ ʩʪʘʣʘ ʧʝʨʰʦʶ ʩʭʚʘʣʝʥʦʶ FDA ɼʂɺ (Kantoff et 

al., 2010).  

ɺʦʜʥʦʯʘʩ, ʩʢʝʧʩʠʩ ʱʦʜʦ ʢʣʽʥʽʯʥʦʾ ʢʦʨʠʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʫʭʣʠʥʘʤʠ ʎʅʉ ʟʘʣʠʰʘʚʩʷ ʩʝʨʝʜ ʦʥʢʦʣʦʛʽʚ ʜʦʚʛʠʡ ʯʘʩ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʠʤ. 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʛʦʤʽʰʠʭ ʘʨʛʫʤʝʥʪʽʚ ʪʘʢʦʾ ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʻ ʪʚʝʨʜʞʝʥʥʷ ʱʦʜʦ 

çʽʤʫʥʥʦʛʦ ʧʨʠʚʽʣʝèʁ (immune privilege) ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, 

ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ. ɸʜʞʝ ʜʦʚʛʠʡ ʯʘʩ 

ʎʅʉ ʨʦʟʛʣʷʜʘʣʘʩʴ ʷʢ ʥʝʜʦʩʷʞʥʘ ʜʣʷ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʱʽʣʴʥʦ 

ʟʘʢʨʠʪʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʨʝʪʝʣʴʥʦ ʦʭʦʨʦʥʷʻʪʴʩʷ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʠʤ ʙʘʨôʻʨʦʤ (ɻɽɹ) 

ʽ ʧʦʟʙʘʚʣʝʥʘ ʙʫʜʴ -ʢʦʛʦ ʽʤʫʥʥʦʛʦ ʯʠ ʣʽʤʬʘʪʠʯʥʦʛʦ ʥʘʛʣʷʜʫ. ɺʽʜʧʦʚʽʜʥʦ, ʧʫʭʣʠʥʠ 

ʎʅʉ (ʦʩʦʙʣʠʚʦ ʛʣʽʦʙʣʘʩʪʦʤʘ) ʽʩʪʦʨʠʯʥʦ ʚʚʘʞʘʣʠʩʷ ʽʤʫʥʦʣʦʛʽʯʥʦ çʭʦʣʦʜʥʠʤʠ 

ʧʫʭʣʠʥʘʤʠè (cold tumor), ʥʝʟʜʘʪʥʠʤʠ ʚʠʢʣʠʢʘʪʠ ʩʠʣʴʥʫ ʚʽʜʧʦʚʽʜ ɹʊ-ʢʣʽʪʠʥ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʘʤʝ ʪʦʤʫ ʢʣʽʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʰʝ 

ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʽʡ ʧʦʧʫʣʷʮʽʾ (Yu & Quail, 2021; Frederico et al., 2021; Omuro 

et al., 2023). ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʦ ʪʘʢ ʟʚʘʥʠʭ çʭʦʣʦʜʥʠʭ ʧʫʭʣʠʥè, ʪʦʙʪʦ 

ʥʝʩʧʨʦʤʦʞʥʠʭ ʨʝʘʛʫʚʘʪʠ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ, ʨʘʥʽʰʝ ʚʽʜʥʦʩʠʣʠ ʪʘʢʽ ʚʠʜʠ ʟʣʦʷʢʽʩʥ ̔

ʥʦʚʦʫʪʚʦʨʝʥʥ ̫ʷʢ ʨʘʢ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ, ʨʘʢ ʷʻʯʥʠʢʽʚ, ʨʘʢ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ, 

ʨʘʢ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʱʦʜʦ ʷʢʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʯʽʪʢʦ ʜʦʚʝʜʝʥʦ ʟʜʘʪʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ. 

ʆʜʥʘʢ ʧʦʥʷʪʪʷ çʽʤʫʥʥʦʛʦ ʧʨʠʚʽʣʝʶè ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʧʽʜ ʩʫʤʥʽʚ, ʢʦʣʠ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʘʣʦʘʥʪʠʛʝʥʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʽʤʫʥʦʣʦʛʽʯʥʫ ʚʽʜʧʦʚʽʜʴ 

ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ. ʈʦʙʦʪʘ P. Medawar ʚ 1948 ʨ. ʧʨʦ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ 

ʥʘʜʘʣʘ ʦʜʥʽ ʟ ʧʝʨʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʤʦʞʝ 

ʥʝ ʻ ʽʤʫʥʦʣʦʛʽʯʥʦ ʽʥʪʘʢʪʥʠʤ ʦʙôʻʢʪʦʤ (Medawar, 1948). ʂʽʣʴʢʘ ʥʘʩʪʫʧʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʽʟʦʪʨʘʥʩʧʣʘʥʪʘʪʘʤʠ ʪʘ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘʤʠ ʧʽʜʪʚʝʨʜʠʣʠ ʮʝ 

ʚʽʜʢʨʠʪʪʷ, ʱʦ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʣʦ ʧʦʛʣʷʜʠ ʥʘ ʧʨʦʙʣʝʤʫ. ʎʽ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʧʝʨʝʩʘʜʢʘ ʰʢʽʨʠ ʚ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʥʘʾʚʥʠʭ ʪʚʘʨʠʥ ʥʝ 

ʚʠʢʣʠʢʘʣʘ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɸʣʝ, ʷʢʱʦ ʪʚʘʨʠʥʠ ʩʧʦʯʘʪʢʫ ʧʽʜʜʘʚʘʣʠʩʷ ʚʧʣʠʚʫ 

ʘʥʪʠʛʝʥʽʚ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʪʘʢ, ʱʦ ʽʤʫʥʥʽ ʢʣʽʪʠʥʠ ʥʘ ʧʝʨʠʬʝʨʽʾ ʙʫʣʠ çʥʘʚʯʝʥʽè 
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ʟʘʟʜʘʣʝʛʽʜʴ, ʪʨʘʥʩʧʣʘʥʪʘʪʠ ʚʽʜʪʦʨʛʘʣʠʩʷ (Nicholas et al., 1987; Billingham et al., 

1954). ʎʽ ʧʦʜʽʾ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʜʘʪʥʽʩʪʶ ʘʜʘʧʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʩʧʝʮʠʬʽʯʥʦʾ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʷʢʘ ʛʦʪʫʻʪʴʩʷ ʥʘ ʧʝʨʠʬʝʨʽʾ, ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʎʅʉ ʽ ʦʧʦʩʝʨʝʜʢʦʚʫʚʘʪʠ ʚʽʜʪʦʨʛʥʝʥʥʷ ʯʫʞʦʨʽʜʥʦʾ ʪʢʘʥʠʥʠ (Kim et al., 2008).  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ ʙʝʟʧʦʩʝʨʝʜʥʶ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ in vivo ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʙʘʛʘʪʦʬʦʪʦʥʥʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ, ʢʦʥʮʝʧʮʽʷ çʽʤʫʥʥʦʛʦ ʧʨʠʚʽʣʝʶè ʎʅʉ ʙʫʣʘ cʢʘʩʦʚʘʥʘ ʯʝʨʝʟ 

ʚʽʜʢʨʠʪʪʷ ʛʣʽʤʬʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʤʝʥʽʥʛʝʘʣʴʥʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʰʣʷʭʽʚ (Owens 

et al., 2008; Iliff et al., 2012; Louveau et al., 2015). ɻʣʽʤʬʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ð ʮʝ 

ʥʝʱʦʜʘʚʥʦ ʚʽʜʢʨʠʪʘ ʤʘʢʨʦʩʢʦʧʽʯʥʘ ʩʠʩʪʝʤʘ ʦʯʠʱʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʫʥʽʢʘʣʴʥʫ ʩʠʩʪʝʤʫ ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʭ ʢʘʥʘʣʽʚ, ʫʪʚʦʨʝʥʠʭ 

ʘʩʪʨʦʛʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʜʣʷ ʩʧʨʠʷʥʥʷ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʚʝʜʝʥʥʶ ʨʦʟʯʠʥʥʠʭ 

ʙʽʣʢʽʚ ʽ ʤʝʪʘʙʦʣʽʪʽʚ ʟ ʎʅʉ. ʆʢʨʽʤ ʚʠʚʝʜʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʛʣʽʤʬʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ 

ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʫʚʘʪʠ, ʜʦʧʦʤʘʛʘʶʯʠ ʪʨʘʥʩʧʦʨʪʫ ʪʘʢʠʭ ʩʧʦʣʫʢ, ʷʢ ʛʣʶʢʦʟʘ, 

ʣʽʧʽʜʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʥʝʡʨʦʤʝʜʽʘʪʦʨʠ, ʜʦʩʪʘʚʣʷʶʯʠ ʧʦʞʠʚʥʽ ʪʘ ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʜʦ ʧʘʨʝʥʭʽʤʠ ʤʦʟʢʫ ʯʝʨʝʟ ʧʝʨʠʘʨʪʝʨʽʘʣʴʥʫ ʩʧʠʥʥʦʤʦʟʢʦʚʫ ʨʽʜʠʥʫ 

 ̔ʚʠʚʦʜʷʯʠ ʚʽʜʭʦʜʠ ʤʝʪʘʙʦʣʽʟʤʫ ʯʝʨʝʟ ʧʝʨʠʚʝʥʦʟʥʽ ʰʣʷʭʠ ʢʣʽʨʝʥʩʫ. ʉʧʨʦʱʝʥʦ 

ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʛʣʽʤʬʘʪʠʯʥʫ ʩʠʩʪʝʤʫ ʷʢ ʫʥʽʢʘʣʴʥʫ ʣʽʤʬʘʪʠʯʥʫ ʩʠʩʪʝʤʫ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʯʝʨʝʟ ʾʾ ʬʫʥʢʮʽʶ, ʧʦʜʽʙʥʫ ʜʦ ʬʫʥʢʮʽʾ ʣʽʤʬʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

(Jessen et al., 2015). 

ɹʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʽʤʫʥʥʠʡ ʥʘʛʣʷʜ, ʟʦʢʨʝʤʘ, ʧʨʘʡʤʽʥʛ ʪʘ ʘʢʪʠʚʘʮʽʷ  

ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʦʙʦʣʦʥʦʢ ʛʦʣʦʚʥʦʛʦ ʪʘ 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ (Baj®noff & Germain, 2007; Bartholomªus et al., 2009; Wilson et al., 

2010). ʇʨʦʪʝ ʣʠʰʝ ʚ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʩʪʘʣʦ ʙʽʣʴʰ ʯʽʪʢʦ ʟʨʦʟʫʤʽʣʦ, ʷʢʠʤ 

ʯʠʥʦʤ ʎʅʉ ʧʦʚôʷʟʘʥʘ ʟ ʧʝʨʠʬʝʨʠʯʥʦʶ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ. ʋ 2015 ʨ. ʜʚʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʝʨʰʝ ʧʦʢʘʟʘʣʠ ʤʝʨʝʞʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ, ʷʢʽ ʚʠʩʪʠʣʘʶʪʴ ʜʫʨʘʣʴʥʽ ʩʠʥʫʩʠ, ʱʦ ʚʧʘʜʘʶʪʴ ʫ ʛʣʠʙʦʢʽ 

ʰʠʡʥʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʽ ʩʣʫʛʫʶʪʴ ʚʦʨʦʪʘʤʠ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʊ-ʢʣʽʪʠʥ ʤʽʞ 

ʧʝʨʠʬʝʨʽʻʶ ʪʘ ʩʧʠʥʥʦʤʦʟʢʦʚʦʶ ʨʽʜʠʥʦʶ ʎʅʉ (Louveau et al., 2015; Aspelund 

et al., 2015).  
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ɸʥʪʠʛʝʥʠ ʚʠʤʠʚʘʶʪʴʩʷ ʟ ʧʘʨʝʥʭʽʤʠ ʤʦʟʢʫ ʚ ʩʧʠʥʥʦʤʦʟʢʦʚʫ ʨʽʜʠʥʫ ʯʝʨʝʟ 

ʛʣʽʤʬʘʪʠʯʥʽ ʰʣʷʭʠ (Kipnis, 2016). ʉʧʠʥʥʦʤʦʟʢʦʚʘ ʨʝʯʦʚʠʥʘ ʤʦʞʝ ʙʫʪʠ ʚʽʜʽʙʨʘʥʘ 

ʽʤʫʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʊ-ʢʣʽʪʠʥʘʤʠ, ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʝʥʽʥʛʝʘʣʴʥʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥʘʭ (Radjavi et al., 2014). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʝʥʽʥʛʝʘʣʴʥʽ ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʤʦʞʫʪʴ ʜʽʷʪʠ ʷʢ ʤʽʩʮʝ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʘ ʪʘ 

ʽʤʫʥʥʦʛʦ ʩʠʥʘʧʩʫ (Rustenhoven et al., 2021). ʂʨʽʤ ʪʦʛʦ, ʽʤʫʥʥʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ 

ʣʝʛʢʦ ʝʢʩʪʨʘʚʘʟʫʚʘʪʠ ʯʝʨʝʟ ʤʝʥʽʥʛʝʘʣʴʥʽ ʩʫʜʠʥʠ ʪʘ ʽʥʬʽʣʴʪʨʫʚʘʪʠ ʧʘʨʝʥʭʽʤʫ 

ʤʦʟʢʫ ʧʽʜ ʯʘʩ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ. ɼʦʚʝʜʝʥʦ, ʱʦ ʤʝʥʽʥʛʝʘʣʴʥʠʡ ʘʜʘʧʪʠʚʥʠʡ 

ʽʤʫʥʽʪʝʪ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʧʦʩʝʨʝʜʢʫʚʘʥʥʽ ʊ-ʢʣʽʪʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʂʨʽʤ ʪʦʛʦ, ʜʨʝʥʘʞ ʣʽʢʚʦʨʫ ʟ ʤʝʥʽʥʛʝʘʣʴʥʠʭ 

ʣʽʤʬʘʪʠʯʥʠʭ ʰʣʷʭʽʚ ʜʦ ʰʠʡʥʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ɼʂ ʪʘ ʘʥʪʠʛʝʥʽʚ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʧʥʠʭ ʧʫʭʣʠʥ ʥʘ ʧʝʨʠʬʝʨʽʶ 

(Brettschneider & Terabe, 2021).  

ʉʴʦʛʦʜʥʽ ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʢʣʽʪʠʥʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ 

ʪʨʴʦʭ ʨʽʟʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʚʽʜʜʽʣʽʚ ʎʅʉ, ʘ ʩʘʤʝ ʩʧʠʥʥʦʤʦʟʢʦʚʦʾ ʨʽʜʠʥʠ, ʤʦʟʢʦʚʠʭ 

ʦʙʦʣʦʥʦʢ ʪʘ ʧʘʨʝʥʭʽʤʠ ʤʦʟʢʫ. ɺʽʜʧʦʚʽʜʥʦ, ʎʅʉ ʦʪʨʠʤʫʻ ʧʦʩʪʽʡʥʠʡ ʽʤʫʥʥʠʡ 

ʥʘʛʣʷʜ ʽ ʟʚôʷʟʦʢ ʟ ʧʝʨʠʬʝʨʠʯʥʦʶ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʽʾ ʷʢ ʟʘʩʦʙʫ ʣʽʢʫʚʘʥʥʷ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʪʘ ʩʧʠʥʥʦʛʦ 

ʤʦʟʢʫ (Yu & Quail, 2021).  

ɸʣʝ, ʧʦʧʨʠ ʪʘʢʽ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʦʣʘʥʥʷ ɻɽɹ 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʚʠʢʣʠʢʽʚ ʥʘ ʰʣʷʭʫ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʎʝʡ ʩʫʚʦʨʦ ʨʝʛʫʣʴʦʚʘʥʠʡ ʙʘʨôʻʨ ʤʽʞ ʧʝʨʠʬʝʨʠʯʥʦʶ 

ʢʨʦʚôʶ ʪʘ ʎʅʉ ʧʦʣʝʛʰʫʻ ʨʫʭ ʽʦʥʽʚ, ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ ʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, 

ʦʜʥʦʯʘʩʥʦ ʟʘʭʠʱʘʶʯʠ ʎʅʉ ʚʽʜ ʥʝʡʨʦʪʦʢʩʠʥʽʚ ʽ ʙʽʣʴʰʦʩʪʽ ʤʘʢʨʦʤʦʣʝʢʫʣ (Abbott 

et al., 2010). ʊʦʤʫ ʤʘʣʽ ʟʘ ʨʦʟʤʽʨʘʤʠ (<400 ɼʘ), ʞʠʨʦʨʦʟʯʠʥʥʽ (<8 ʚʦʜʥʝʚʠʭ 

ʟʚ'ʷʟʢʽʚ) ʧʨʝʧʘʨʘʪʠ ʤʦʞʫʪʴ ʧʘʩʠʚʥʦ ʜʠʬʫʥʜʫʚʘʪʠ ʯʝʨʝʟ ɻɽɹ (Pardridge, 2012). 

ɺʦʜʥʦʯʘʩ ʧʦʜʦʣʘʥʥʷ ɻɽɹ ʚʝʣʠʢʠʤʠ ʘʙʦ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʦʙʤʝʞʝʥʝ ʤʝʨʝʞʝʶ ʥʘʜʟʚʠʯʘʡʥʦ ʱʽʣʴʥʠʭ ʩʧʦʣʫʯʝʥʴ (Abbott et al., 2010). 

ʎʝ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʠʡ ʚʠʢʣʠʢ ʜʣʷ ʩʠʩʪʝʤʥʦʾ ʽʤʫʥʥʦʾ ʪʝʨʘʧʽʾ, ʷʢʘ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʝʬʝʢʪʠʚʥʫ ʜʦʩʪʘʚʢʠ ʘʥʪʠʪʽʣ ʫ ʧʫʭʣʠʥʫ ʘʙʦ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʢʣʽʪʠʥ. 
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ʎʽʢʘʚʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʻ ʚʪʨʘʪʘ ʮʽʣʽʩʥʦʩʪʽ ɻɽɹ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʡʦʛʦ ʧʽʜʚʠʱʝʥʘ ʧʨʦʥʠʢʥʽʩʪʴ (Larsson 

et al., 1990). ʇʨʠ ʛʣʽʦʙʣʘʩʪʦʤʽ ʧʦʨʫʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ɻɽɹ ʚʠʨʘʞʝʥʽ ʦʩʦʙʣʠʚʦ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʽʥʘʤʠ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʧʨʦʥʠʢʥʽʩʪʴ 

ɻɽɹ, ʘ ʩʘʤʝ ʟ ʚʪʨʘʪʦʶ ʢʣʘʫʜʠʥʫ-3 ʪʘ ʟʤʽʥʝʥʠʤʠ ʨʽʚʥʷʤʠ ʢʣʘʫʜʠʥʫ-1 ʪʘ ʢʣʘʫʜʠʥʫ-

5 (Liebner et al., 2000; Wolburg et al., 2003). ʍʦʯʘ ʧʦʨʫʰʝʥʥʷ ɻɽɹ ʤʦʞʝ ʟʜʘʚʘʪʠʩʷ 

ʚʠʛʽʜʥʠʤ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʽʢʽʚ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʨʝʢʨʫʪʫʚʘʥʥʷ ʧʝʨʠʬʝʨʠʯʥʠʭ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʚʪʨʘʪʘ ʮʽʣʽʩʥʦʩʪʽ ɻɽɹ ʤʦʞʝ ʪʘʢʦʞ 

ʧʦʩʠʣʠʪʠ ʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʜʦʟʚʦʣʷʶʯʠ ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʨʦʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, 

ʪʘʢʠʭ ʷʢ ʧʫʭʣʠʥʦ-ʘʩʦʮʽʡʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ (Bowman et al., 2016). ʈʘʟʦʤ ʟ ʪʠʤ ʩʣʽʜ 

ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʛʣʽʦʙʣʘʩʪʦʤʘ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʮʽʣʴʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ɻɽɹ 

 ̔ʬʘʢʪʠʯʥʦ ʟʘʣʠʰʘʶʪʴʩʷ ʧʝʚʥʽ ʜʽʣʷʥʢʠ ʧʫʭʣʠʥʠ, ʜʝ ʮʝʡ ʙʘʨôʻʨ ʻ ʧʦʚʥʽʩʪʶ 

ʽʥʪʘʢʪʥʠʤ (Sarkaria et al., 2017). ʊʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʥʦʾ ʪʝʨʘʧʽʾ 

ʛʣʽʦʙʣʘʩʪʦʤʠ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʙʝʟ ʟʜʘʪʥʦʩʪʽ ʧʦʜʦʣʘʪʠ ʮʽ ʩʢʣʘʜʥʽ 

ʦʙʤʝʞʝʥʥʷ (Bowman et al., 2016). 

ɿʘʛʘʣʦʤ ʩʫʯʘʩʥʫ ʽʤʫʥʦʪʝʨʘʧʽʶ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 2 ʦʩʥʦʚʥʠʭ ʚʠʜʠ ð 

ʘʢʪʠʚʥʫ ʽ ʧʘʩʠʚʥʫ. ʇʘʩʠʚʥʘ ʽʤʫʥʦʪʝʨʘʧʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʦʪʦʚʽ ʽʤʫʥʦʝʬʝʢʪʦʨʥʽ 

ʤʦʣʝʢʫʣʠ ʟ ʤʝʪʦʶ ʘʢʪʠʚʘʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʘʙʦ 

ʤʦʜʫʣʷʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʇʨʠ ʘʢʪʠʚʥʽʡ ʽʤʫʥʦʪʝʨʘʧʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʝʥʩʠʙʽʣʽʟʘʮʽʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʧʫʭʣʠʥʦ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʱʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʘʢʮʠʥ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʮʽ ʜʚʘ ʦʩʥʦʚʥʠʭ ʚʠʜʠ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʩʧʝʮʠʬʽʯʥʫ ʪʘ ʥʝʩʧʝʮʠʬʽʯʥʫ ʽʤʫʥʦʪʝʨʘʧʽʶ. 

ʉʧʝʮʠʬʽʯʥʘ ʘʢʪʠʚʥʘ ʽʤʫʥʦʪʝʨʘʧʽʷ ʚʢʣʶʯʘʻ ʧʨʦʪʠʧʫʭʣʠʥʥʽ ʚʘʢʮʠʥʠ ʥʘ ʦʩʥʦʚʽ: 

ʮʽʣʴʥʠʭ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ; ʧʫʭʣʠʥʥʦʾ ʈʅʂ ʪʘ ɼʅʂ; ɼʂ et al. ʉʧʝʮʠʬʽʯʥʘ ʧʘʩʠʚʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ: ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ; 

ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ; ʧʫʭʣʠʥʦ-ʽʥʬʽʣʴʪʨʫʶʯʠʭ ʣʽʤʬʦʮʠʪʽʚ. ɼʦ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʚʽʜʥʦʩʷʪʴ: ʚʝʢʪʦʨʥʽ ʚʘʢʮʠʥʠ; ʚʘʢʮʠʥʫ BCG; 

ʙʽʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʫ; ʮʠʪʦʢʽʥʠ; ʣʽʤʬʦʢʽʥʠ; ʽʤʫʥʦʪʨʦʧʥʽ ʧʨʝʧʘʨʘʪʠ ʨʽʟʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʅʝʩʧʝʮʠʬʽʯʥʘ ʧʘʩʠʚʥʘ ʽʤʫʥʦʪʝʨʽʷ ʚʢʣʶʯʘʻ: ʣʽʤʬʦʘʢʪʠʚʦʚʘʥʽ 
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ʣʽʤʬʦʮʠʪʠ; ʘʢʪʠʚʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ. ɺ ʦʢʨʝʤʫ ʛʨʫʧʫ ʚʠʜʽʣʷʶʪʴʩʷ ʤʝʪʦʜʠ 

ʘʜʦʧʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʱʦ ʚʢʣʶʯʘʻ ʞʠʚʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ ʘʙʦ ʾʭ 

ʬʨʘʢʮʽʾ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʧʫʭʣʠʥʦ-ʘʩʦʮʽʡʦʚʘʥʽ ʘʥʪʠʛʝʥʠ (Cozzi et al., 2022; Huang et al., 2023).  

ʆʢʨʝʤʠʤ ʬʦʢʫʩʦʤ ʧʦʜʘʣʴʰʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ ʻ ɼʂɺ, ʱʦ ʻ ʚʠʜʦʤ 

ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ. ɹʘʛʘʪʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʪʠ ʟʣʦʷʢʽʩʥʽ ʢʣʽʪʠʥʠ 

ʪʘ ʝʬʝʢʪʠʚʥʦ ʾʭ ʟʥʠʱʫʚʘʪʠ (Cozzi et al., 2022). ɯʤʫʥʦʣʦʛʽʯʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʷʢ ʢʣʽʪʠʥʦʶ, ʪʘʢ ʽ ʛʫʤʦʨʘʣʴʥʦʶ ʣʘʥʢʦʶ (Roth 

et al., 1994). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʊ-ʣʽʤʬʦʮʠʪʠ ʦʥʢʦʧʘʮʽʻʥʪʽʚ ʧʨʦʷʚʣʷʶʪʴ 

ʨʝʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ʙʽʦʭʽʤʽʯʥʠʭ ʯʘʩʪʠʥʦʢ ʧʫʭʣʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʧʝʧʪʠʜʠ ʽ ʙʽʣʢʠ, 

ʦʪʨʠʤʘʥʽ ʟ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ, ʜʞʝʨʝʣʦʤ ʷʢʠʭ ʻ ʤʫʪʘʮʽʾ ʚ ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʛʝʥʘʭ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʩʪʦʤ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʧʫʭʣʠʥʠ (Jiang et al., 1995; Tjoa et al., 

1996). ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʚʽʜʢʨʠʪʪʽʚ ʽʤʫʥʦʪʝʨʘʧʽʾ ʧʫʭʣʠʥ 

ʩʪʘʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʦʣʦʚʫʶʯʦʾ ʨʦʣʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ 

ʢʣʽʪʠʥ, ʪʘʢʠʭ ʷʢ ɼʂ, ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʪʘ ʨʦʟʨʦʙʢʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʚʘʢʮʠʥ (Qin et al., 1997). ɹʽʣʴʰ ʪʦʛʦ, 

ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ɼʂ ʩʘʤʝ ʫ ʎʅʉ, ʭʦʯʘ ʨʘʥʽʰʝ 

ʚʚʘʞʘʣʦʩʷ, ʱʦ ɼʂ ʥʝ ʚʽʜʽʛʨʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʥʽʷʢʦʾ ʨʦʣʽ ʚ ʘʢʪʠʚʥʦʤʫ ʽʤʫʥʽʪʝʪʽ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʅʘʪʦʤʽʩʪʴ ʚʚʘʞʘʣʦʩʴ, ʱʦ ʪʽʣʴʢʠ ʢʣʽʪʠʥʠ ʤʽʢʨʦʛʣʽʾ ʚʦʣʦʜʽʶʪʴ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʤʠ ʬʫʥʢʮʽʷʤʠ (Lowe et al., 1989; Hickey & Kimura, 1988). 

ɺʣʘʩʥʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʚʞʝ ʯʽʪʢʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʟʘʣʝʞʥʦ ʚʽʜ ʘʢʪʠʚʘʮʽʡʥʦʛʦ ʩʪʠʤʫʣʫ 

ʢʣʽʪʠʥʠ ʤʽʢʨʦʛʣʽʾ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʟʥʘʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ, ʟʜʘʪʥʽ ʥʘʙʫʚʘʪʠ 

ʧʨʦʬʽʣʶ ʤʘʢʨʦʬʘʛʦʧʦʜʽʙʥʠʭ ʘʙʦ ɼʂ-ʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ (Fischer & Reichmann, 

2001; Liau et al., 2005). ɿʥʘʯʥʠʡ ʽʤʫʥʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʽʢʨʦʛʣʽʾ ʻ ʦʜʥʠʤ ʽʟ 

ʘʨʛʫʤʝʥʪʽʚ ʧʦʜʦʣʘʥʥʷ ʩʢʝʧʪʠʮʠʟʤʫ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʥʦʾ 

ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ. ʇʨʦʪʝ ʥʝ ʤʦʞʥʘ ʦʤʠʥʫʪʠ ʫʚʘʛʦʶ 

 ̔ʪʦʡ ʬʘʢʪ, ʱʦ ʽʤʫʥʦʪʝʨʘʧʽʷ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ 

ʚʚʘʞʘʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʩʦʣʽʜʥʠʤʠ ʧʫʭʣʠʥʘʤʠ, 
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ʧʝʨʰ ʟʘ ʚʩʝ ʯʝʨʝʟ ʽʥʬʽʣʴʪʨʘʪʠʚʥʫ ʧʨʠʨʦʜʫ ʮʠʭ ʧʫʭʣʠʥ ʪʘ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ 

ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨôʻʨʫ (Cozzi et al., 2022).  

ɼʂ ʻ ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ ʪʘ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʽʯʥʦʾ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʣʘʩʪʠʚʦʩʪʷʤ ɼʂ, 

ʘ ʩʘʤʝ ʟʜʘʪʥʦʩʪʽ ʟʘʭʦʧʣʶʚʘʪʠ ʘʥʪʠʛʝʥʠ, ʧʦʪʽʤ ʧʨʦʮʝʩʫʚʘʪʠ ʾʭ ʜʦ ʧʝʧʪʠʜʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ (ʧʝʨʝʭʽʜ ʟʽ ʩʪʘʜʽʾ ʥʝʟʨʽʣʠʭ ʚ ʩʪʘʜʽʶ ʜʦʟʨʽʚʘʥʥʷ) ʽ ʤʽʛʨʫʚʘʪʠ ʚ ʦʨʛʘʥʠ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ɿʨʽʣʽ ɼʂ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʧʫʭʣʠʥʦ-

ʘʩʦʮʽʡʦʚʘʥʠʭ ʘʥʪʠʛʝʥʽʚ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʤʦʣʝʢʫʣʘʤʠ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʄʅʉ I ʽ II ʢʣʘʩʫ çʥʘʾʚʥʠʤè ʊ-ʣʽʤʬʦʮʠʪʘʤ, ʪʦʙʪʦ ʢʣʽʪʠʥʘʤ, ʱʦ 

ʨʘʥʽʰʝ ʥʝ ʟʫʩʪʨʽʯʘʣʠʩʷ ʟ ʜʘʥʠʤ ʘʥʪʠʛʝʥʦʤ, ʽ ʧʨʘʡʤʦʚʘʥʠʤ ʊ-ʢʣʽʪʠʥʘʤ, ʱʦ 

ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʘʜʘʧʪʠʚʥʦʛʦ 

ʣʘʥʮʶʛʘ ʢʣʽʪʠʥʥʦ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ð ʩʧʝʮʠʬʽʯʥʠʭ ʭʝʣʧʝʨʥʠʭ CD4+- 

ʪʘ ʮʠʪʦʪʦʢʩʠʯʥʠʭ CD8 + ʊ-ʣʽʤʬʦʮʠʪʽʚ ð ʛʦʣʦʚʥʠʭ ʝʬʝʢʪʦʨʽʚ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʆʜʥʦʯʘʩʥʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʮʠʪʦʢʽʥʦʚʠʡ ʢʘʩʢʘʜ (IL12, IL-2, ɯʌʅ-

ɔ et al.) ʪʘ ʜʨʫʛʠʡ ʘʢʪʠʚʘʮʽʡʥʠʡ ʩʠʛʥʘʣ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʤʦʣʝʢʫʣʘʤʠ 

ʢʦʩʪʠʤʫʣʷʮʽʾ (CD86, CD80,CD58, CD54), ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʥʘ ʤʝʤʙʨʘʥʽ ʟʨʽʣʠʭ ɼʂ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ɼʂ ʪʘʢʦʞ ʟʜʘʪʥʽ ʘʢʪʠʚʫʚʘʪʠ ʢʣʽʪʠʥʠ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʨʦʜʞʝʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ, ʘ ʩʘʤʝ ʥʘʪʫʨʘʣʴʥʽ ʢʽʣʝʨʥʽ ʢʣʽʪʠʥʠ 

(ʅʂʂ) ʪʘ ʅʂʊʂ (Batich et al., 2015; Wculek et al., 2020). ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ɼʂ ʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘ/ʘʙʦ ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʰʣʷʭʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʧʣʝʥʠʭ ʽ ʧʨʦʮʝʩʦʚʘʥʠʭ 

ʥʠʤʠ ʘʥʪʠʛʝʥʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʤʦʣʝʢʫʣʘʤʠ ʄʅʉ ʽ ʙʝʟʣʽʯʯʶ ʜʦʧʦʤʽʞʥʠʭ ʤʦʣʝʢʫʣ, 

ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʊ-ʢʣʽʪʠʥʘʭ, ʽʥʜʫʢʫʶʯʠ ʷʢ ʧʝʨʚʠʥʥʫ, ʪʘʢ 

 ̔ʚʪʦʨʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʪʘ ʨʦʟʚʠʪʦʢ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʽ (Yu & Quail, 

2021). ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʚʘʢʮʠʥ ʥʘ ʦʩʥʦʚʽ ɼʂ 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʚʠʨʦʱʫʚʘʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ɼʂ ʚ ʜʦʩʪʘʪʥʽʭ ʢʽʣʴʢʦʩʪʷʭ 

ʧʦʟʘ ʦʨʛʘʥʽʟʤʦʤ (in vitro) ʟ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʫʭʣʠʥʥʠʤʠ 

ʘʥʪʠʛʝʥʘʤʠ, ʽʥʜʫʢʮʽʷ ʾʭʥʴʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʽ ʚʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʫ. ʇʨʦʪʠʧʫʭʣʠʥʥʠʡ 

ʝʬʝʢʪ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʚʪʦʨʥʠʤʠ ʚʚʝʜʝʥʥʷʤʠ ɼʂ ʚ ʨʝʞʠʤʽ ʚʘʢʮʠʥʦʪʝʨʘʧʽʾ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʽʤʽʻʪʝʨʘʧʽʾ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʥʠʱʫʶʪʴ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ, ɼʂɺ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʩʠʣʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʧʦʚôʷʟʘʥʘ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ (Bondhopadhyay et al., 2020). 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʽʩʥʫʻ ʧʝʚʥʠʡ ʧʝʨʝʣʽʢ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɼʂɺ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʽʤʫʥʦʩʫʧʨʝʩʽʷ, 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʧʫʭʣʠʥʦʶ ʪʘ/ʘʙʦ ʥʝʜʦʩʪʘʪʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʛʝʥʝʨʦʚʘʥʠʭ in vitro ɼʂ (Fu et al., 2020). ʉʘʤʝ ʪʦʤʫ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʱʦʜʦ ʢʦʤʙʽʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʫʩʫʥʝʥʥʷ ʮʠʭ ʥʝʛʘʪʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ. ʅʘʧʨʠʢʣʘʜ, ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʫʭʣʠʥʠ ʥʘ ʽʤʫʥʥʫ 

ʚʽʜʧʦʚʽʜʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʾ ɼʂɺ ʟ ʨʽʟʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ: ʽʥʛʽʙʽʪʦʨʘʤʠ 

ʮʠʢʣʦʦʢʩʠʛʝʥʘʟ (ʉʆʍ2) ʘʙʦ VEGF (ʜʣʷ ʟʥʠʞʝʥʥʷ ʧʫʭʣʠʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʧʨʦʜʫʢʮʽʾ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ); ʥʠʟʴʢʠʤʠ ʜʦʟʘʤʠ ʭʽʤʽʻʧʨʝʧʘʨʘʪʽʚ 

ʛʝʤʮʠʪʘʙʽʥʫ ʘʙʦ ʮʠʢʣʦʬʦʩʬʘʤʽʜʫ (ʩʫʪʪʻʚʦ ʧʨʠʛʥʽʯʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ MDSC ʘʙʦ  

ʊ-ʨʝʛʫʣʷʪʦʨʥʠʭ ʢʣʽʪʠʥ). ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɼʂ ʚʝʣʴʤʠ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʟ ʨʝʢʦʤʙʽʥʘʥʪʥʠʤʠ ʛʝʤʦʧʦʝʪʠʯʥʠʤʠ, 

ʧʨʦʟʘʧʘʣʴʥʠʤʠ ʘʙʦ ʊ-ʢʣʽʪʠʥʥʠʤʠ ʮʠʪʦʢʽʥʘʤʠ (Flt-3L, ɻʄ-ʂʉʌ, CD40L, IL-2,  

IL -12, IFN-Ŭ, IFN-ɔ). ɺʦʜʥʦʯʘʩ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʧʦʻʜʥʘʥʥʽ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʟ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤʠ ʪʠʨʦʟʠʥ-

ʢʽʥʘʟʥʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʫʥʽʪʠʥʽʙ ʪʘ ʚʝʤʫʨʘʬʝʥʽʙ, ʽʥʛʽʙʽʪʦʨʘʤʠ 

ʩʠʛʥʘʣʴʥʦʛʦ ʰʣʷʭʫ mTOR et al. (Rojas-Canales et al., 2012; Ghansah et al., 2013; 

Kwilas et al., 2015; Fukumura et al., 2018).  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʰʫʢ ʟʘʩʦʙʽʚ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʦʪʨʠʤʘʥʥʶ ʙʽʣʴʰ 

ʩʪʽʡʢʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʥʝ ʧʨʠʧʠʥʷʻʪʴʩʷ. ɿʙʽʣʴʰʫʻʪʴʩʷ 

ʚʧʝʚʥʝʥʽʩʪʴ ʱʦʜʦ ʪʦʛʦ, ʱʦ ʩʘʤʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʜôʶʚʘʥʪʥʦʾ ʪʝʨʘʧʽʾ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʻʜʥʘʥʥʽ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʙʽʥʘʮʽʾ ʇʊ 

ʟ ʩʧʝʮʠʬʽʯʥʦʶ ʪʘ ʥʝʩʧʝʮʠʬʽʯʥʦʶ, ʘʢʪʠʚʥʦʶ ʪʘ ʘʜʦʧʪʠʚʥʦʶ ʚʠʜʘʤʠ 

ʽʤʫʥʦʪʝʨʘʧʽʾ, ʭʽʤʽʻ-, ʪʘʨʛʝʪʥʦʶ ʪʝʨʘʧʽʻʶ, ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ.  

ɺʦʜʥʦʯʘʩ, ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʠʭ ɼʂɺ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, 
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 ̒ʦʙʤʝʞʝʥʦʶ. ʂʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʷʢ 

ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ, ʪʘʢ ʽ ʥʝʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʩʫʨʩʫ PubMed, ʥʝ ʧʝʨʝʚʠʱʫʻ 50, ʧʨʠʯʦʤʫ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ 

ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʽʦʜ 2011ï2020 ʨʨ. ɺʦʜʥʦʯʘʩ, ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʢʣʽʥʽʯʥʠʤ ʘʩʧʝʢʪʘʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʂɺ ʧʨʠ ʽʥʰʠʭ ʚʠʜʘʭ ʟʣʦʷʢʽʩʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʴ, ʻ ʩʫʪʪʻʚʦ ʙʽʣʴʰʦʶ. ɽʬʝʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʯʥʽʩʪʴ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʘ 

ʚʽʜʧʦʚʽʜʴ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɼʂɺ ʜʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ ʷʢ ʧʨʠ ʧʝʨʚʠʥʥʠʭ, ʪʘʢ ʽ ʨʝʮʠʜʠʚʥʠʭ ʬʦʨʤʘʭ, 

 ̒ʧʨʽʦʨʠʪʝʪʥʠʤ ʬʦʢʫʩʦʤ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʜʝʤʦʥʩʪʨʫʻ 

ʧʝʨʝʚʘʛʫ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʟ ʙʦʢʫ ɼʂɺ-ʛʨʫʧʠ ʧʨʦʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ ɼʂɺ. ʇʨʠ ʮʴʦʤʫ ɼʂɺ ʧʦʢʘʟʘʣʘ ʩʝʙʝ ʷʢ ʙʝʟʧʝʯʥʠʡ ʤʝʪʦʜ ʪʝʨʘʧʽʾ, ʱʦ 

ʤʘʻ ʥʠʟʴʢʠʡ ʧʨʦʬʽʣʴ ʪʦʢʩʠʯʥʦʩʪʽ. ɺʘʨʪʦ ʜʦʜʘʪʠ, ʱʦ ʢʦʤʧʣʝʢʩʥʘ ʽʤʫʥʦʣʦʛʽʯʥʘ 

ʚʽʜʧʦʚʽʜʴ, ʘʩʦʮʽʡʦʚʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɼʂɺ, ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʟʽ ʩʧʨʦʙʘʤʠ 

ʚʠʷʚʣʝʥʥʷ ʧʽʜʛʨʫʧ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʜʦ ʩʧʝʮʠʬʽʯʥʦʾ 

ʘʢʪʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ɼʂɺ. ɺʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʛʦʨʪ ʪʘ ʧʦʯʘʪʢʦʚʽ ʬʘʟʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʙʝʟʫʤʦʚʥʦ, ʻ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʜʥʘʢ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʜʦʩʣʽʜʥʠʢʠ ʧʽʜʢʨʝʩʣʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʪʝʨʘʧʽʾ 

ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʙʣʝʤʠ. ʉʧʨʘʚʝʜʣʠʚʦ 

ʜʦʜʘʪʠ, ʱʦ ʽʥʽʮʽʘʪʠʚʘ ʚ ʮʽʡ ʩʬʝʨʽ ʥʘʣʝʞʠʪʴ ʜʦʩʣʽʜʥʠʢʘʤ ʟ ʉʐɸ, ʂʠʪʘʡʩʴʢʦʾ 

ʅʘʨʦʜʥʦʾ ʈʝʩʧʫʙʣʽʢʠ, ʗʧʦʥʽʾ ʪʘ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ (De Vleeschouwer et al., 2008; 

Yao et al., 2018; Wang et al., 2020; Mitsuya et al., 2020). 

ɺ ʢʦʥʪʝʢʩʪʽ ʧʨʦʙʣʝʤʠ ʩʣʽʜ ʦʢʨʝʤʦ ʨʦʟʛʣʷʥʫʪʠ ʜʝʢʽʣʴʢʘ ʥʝʱʦʜʘʚʥʦ 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʨʦʙʽʪ, ʱʦ ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʩʪʘʥʦʚʣʷʪʴ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ.  

ʆʧʫʙʣʽʢʦʚʘʥʠʡ ʚ 2022 ʨ. ʩʠʩʪʝʤʥʠʡ ʦʛʣʷʜ ʟ ʤʝʪʘ-ʘʥʘʣʽʟʦʤ Cozzi S. et al. ̒  

ʽʪʘʣʽʡʩʴʢʦ-ʽʨʘʥʩʴʢʦʶ ʥʘʫʢʦʚʦʶ ʩʧʽʚʧʨʘʮʝʶ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʘʢʪʫʘʣʴʥʠʡ ʦʛʣʷʜ 

ʧʨʦʙʣʝʤʠ ʽʤʫʥʦʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (Cozzi et al., 2022). ʉʝʨʝʜ 

157 ʧʫʙʣʽʢʘʮʽʡ ʘʚʪʦʨʠ ʚʽʜʽʙʨʘʣʠ ʣʠʰʝ 15 ʨʦʙʽʪ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ, ʘʥʘʣʽʟ ʷʢʠʭ ʧʦʢʘʟʘʚ, ʱʦ ɼʂɺ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʯʘʩʪʢʠ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʱʦ ʧʨʦʞʠʣʠ ʥʝ ʤʝʥʰʝ ʦʜʥʦʛʦ ʪʘ ʜʚʦʭ ʨʦʢʽʚ ʚ 1,9 ʪʘ 
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3,6 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʢʣʶʯʝʥʥʷ ɼʂɺ ʜʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʢʨʘʱʝʥʥʶ 

ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʫ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʘʜʞʝ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ɼʂɺ ʩʪʘʻ ʙʽʣʴʰ ʧʦʤʽʪʥʠʤ ʯʝʨʝʟ ʨ. ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʘʢʮʠʥʘʮʽʾ. 

ʎʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʦʪʨʝʙʫʻ ʚʽʜʥʦʩʥʦ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʯʘʩʦʚʦʛʦ ʧʨʦʤʽʞʢʫ. ʗʢ ʚʘʨʽʘʥʪ ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʙʽʥʘʮʽʾ ɼʂɺ 

ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʪʝʨʘʧʝʚʪʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ, ʟʦʢʨʝʤʘ, ʟ ʽʥʛʽʙʽʪʦʨʘʤʠ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʦʢ, ʘʙʠ ʧʦʩʠʣʠʪʠ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʦʩʦʙʣʠʚʦ ʫ ʪʠʭ ʢʘʪʝʛʦʨʽʡ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʽ ʧʨʦʛʥʦʩʪʠʯʥʽ ʬʘʢʪʦʨʠ. 

ɺʦʜʥʦʯʘʩ, ʨʝʟʫʣʴʪʘʪʠ ʬʘʟʠ ɯɯɯ ʨʘʥʜʦʤʽʟʦʚʘʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

CheckMate 498 (Omuro et al., 2023) ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʝʨʝʚʘʛ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʽʚʦʣʫʤʘʙʫ (NIVO), ʧʦʚʥʽʩʪʶ ʣʶʜʩʴʢʦʛʦ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʘʥʪʠʪʽʣʘ ʜʦ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ G4, ʥʘʮʽʣʝʥʦʛʦ ʥʘ ʽʤʫʥʥʫ ʢʦʥʪʨʦʣʴʥʫ ʪʦʯʢʫ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ 

ʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ 1 (PD-1), ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʟʽ ʉʇʊ 

vs. ʩʪʘʥʜʘʨʪʥʦʛʦ ʭʽʤʽʻ-ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘ Stuppïʧʨʦʪʦʢʦʣʦʤ (TMZ + ʇʊ) 

(Omuro et al., 2023). ɺ ʜʦʩʣʽʜʞʝʥʥʷ ʚʭʦʜʠʣʦ 560 ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟ ʥʝʤʝʪʠʣʴʦʚʘʥʠʤ ʧʨʦʤʦʪʦʨʦʤ ʛʝʥʘ MGMT (ʧʦ 

280 ʚ ʢʦʞʥʝ ʧʣʝʯʝ ʜʦʩʣʽʜʞʝʥʥʷ). ʄʝʜʽʘʥʘ ɿɺ ʩʢʣʘʣʘ 13,4 ʤʽʩ. (95 % ɼɯ 12,6ï14,3) 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ NIVO + ʇʊ ʽ 14,9 ʤʽʩ. (95 % ɼɯ 13,3ï16,1) ʧʨʠ TMZ + ʇʊ 

(HR=1,31; 95 % ɼɯ 1,09ï1,58; p=0,0037). ʄʝʜʽʘʥʘ ɹʇɺ ð 6,0 ʤʽʩ. (95 % ɼɯ 5,7ï

6,2) ʜʣʷ ʛʨʫʧʠ NIVO + ʇʊ ʽ 6,2 ʤʽʩ. (95 % ɼɯ 5,9ï6,7) ʜʣʷ ʛʨʫʧʠ TMZ + ʇʊ 

(HR=1,38; 95 % ɼɯ 1,15ï1,65). ʏʘʩʪʦʪʘ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʨʘʧʽʶ ʩʢʣʘʣʘ 7,8 % (9/116) 

ʧʨʠ NIVO + ʇʊ ʽ 7,2 % (8/111) ʧʨʠ TMZ + ʇʊ. ʇʦʚôʷʟʘʥʽ ʟ ʣʽʢʫʚʘʥʥʷʤ ʙʫʜʴ-ʷʢʦʛʦ 

ʩʪʫʧʝʥʷ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ 72,7 % ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

NIVO + ʇʊ, ʪʘ ʫ 75,6 % ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ TMZ + ʇʊ. ʏʘʩʪʦʪʘ ʧʦʚôʷʟʘʥʠʭ 

ʟ ʣʽʢʫʚʘʥʥʷʤ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ 3ï4 ʩʪʫʧʝʥʷ ʩʪʘʥʦʚʠʣʘ 21,9 % ʽ 25,1 %, ʘ ʯʘʩʪʦʪʘ 

ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ ʙʫʜʴ-ʷʢʦʛʦ ʩʪʫʧʝʥʷ ï 17,3 % ʽ 7,6 % ʚʽʜʧʦʚʽʜʥʦ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʜʦʩʷʛʣʦ ʧʝʨʚʠʥʥʦʾ ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʛʨʫʧʘ ʧʘʮʽʻʥʪʽʚ, ʷʢ ̔ ʦʪʨʠʤʫʚʘʣʠ TMZ + ʇT, 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʜʦʚʰʫ ɿɺ, ʥʽʞ ʛʨʫʧʘ, ʚ ʷʢʽʡ ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʢʦʤʙʽʥʘʮʽʶ 

ʇʊ ʪʘ ʥʽʚʦʣʫʤʘʙʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʽʤʫʥʦʪʝʨʘʧʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʽʚʦʣʫʤʘʙʫ ʻ ʧʨʠʡʥʷʪʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʘʣʢʽʣʫʶʯʦʾ ʭʽʤʽʻʪʝʨʘʧʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʤʦʟʦʣʦʤʽʜʫ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ʅʘʪʦʤʽʩʪʴ ʽʥʰʝ ʨʘʥʜʦʤʽʟʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜ 2023 ʨ. ʫ ʬʘʟʽ 

ɯɯɯ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʜʦʚʛʦʦʯʽʢʫʚʘʥʠʡ ʧʨʦʛʨʝʩ ʱʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (ʷʢ ʧʨʠ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʽʡ ʧʫʭʣʠʥʽ, ʪʘʢ ʽ ʧʨʠ ʧʨʦʛʨʝʩʽʾ) ʟʘ 

ʨʘʭʫʥʦʢ ʜʦʜʘʚʘʥʥʷ ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʪʝʨʘʧʽʾ ɼʂɺ (Liau et al., 2023). ʎʝ ʤʽʞʥʘʨʦʜʥʝ 

ʤʫʣʴʪʠʮʝʥʪʨʦʚʝ ʧʨʦʩʧʝʢʪʠʚʥʝ ʨʘʥʜʦʤʽʟʦʚʘʥʝ ʢʣʽʥʽʯʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ 

ʚ 94 ʤʝʜʠʯʥʠʭ ʮʝʥʪʨʘʭ ʉʐɸ, ʂʘʥʘʜʠ, ʆʙôʻʜʥʘʥʦʛʦ ʂʦʨʦʣʽʚʩʪʚʘ ʪʘ ʅʽʤʝʯʯʠʥʽ 

ʚ ʧʝʨʽʦʜ ʟ ʩʝʨʧʥʷ 2007 ʨ. ʧʦ ʣʠʩʪʦʧʘʜ 2015 ʨ. ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ, 

ʯʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 

ʘʫʪʦʣʦʛʽʯʥʦʾ ɼʂɺ, ʥʘʚʘʥʪʘʞʝʥʦʾ ʧʫʭʣʠʥʥʠʤ ʣʽʟʘʪʦʤ, ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʪʝʨʘʧʽʾ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 331 ʧʘʮʽʻʥʪʘ, 232 ʟ ʷʢʠʭ ʙʫʣʠ ʨʘʥʜʦʤʽʟʦʚʘʥʽ 

ʚ ʛʨʫʧʫ, ʱʦ ʦʪʨʠʤʫʚʘʣʘ ɼʂɺ, ʘ 99 ï ʚ ʛʨʫʧʫ ʧʣʘʮʝʙʦ. ʄʝʜʽʘʥʘ ɿɺ ʜʣʷ 

232 ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʧʫʭʣʠʥʦʶ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ, 

ʩʪʘʥʦʚʠʣʘ 19,3 (95 % ɼɯ, 17,5ï21,3) ʤʽʩ. ʧʽʩʣʷ ʨʘʥʜʦʤʽʟʘʮʽʾ (ʧʦʯʘʪʦʢ ɼʂɺ) 

(22,4 ʤʽʩ. ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ) vs. 16,5 (95 % ɼɯ, 16,0ï17,5) ʤʽʩ. ʧʽʩʣʷ 

ʨʘʥʜʦʤʽʟʘʮʽʾ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ (HR=0,80; 95 % ɼɯ, 0,00ï0,94; ʨ=0,002). 

ɺʠʞʠʚʘʥʽʩʪʴ ʯʝʨʝʟ 48 ʤʽʩ. ʧʽʩʣʷ ʨʘʥʜʦʤʽʟʘʮʽʾ ʩʪʘʥʦʚʠʣʘ 15,7 % ʫ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ, 

ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ, vs. 9,9 % ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʪʘʢʦʾ ʪʝʨʘʧʽʾ; ʯʝʨʝʟ 

60 ʤʽʩ. ð 13,0 % vs. 5,7 % ʚʽʜʧʦʚʽʜʥʦ. ʊʦʙʪʦ, 5-ʨʽʯʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʦʪʨʠʤʘʣʠ ɼʂɺ, ʥʘ 7,3 % ʧʝʨʝʚʠʱʠʣʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʪʠʭ, 

ʭʪʦ ʥʝ ʦʪʨʠʤʫʚʘʚ ʽʤʫʥʦʪʝʨʘʧʽʾ.  

ʋ 64 ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ, ʤʝʜʽʘʥʘ 

ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʧʨʦʛʨʝʩʽʾ ʩʢʣʘʣʘ 13,2 (95 % ɼɯ, 9,7ï16,8) ʤʽʩ. vs. 7,8 (95 % ɼɯ, 

7,2ï8,2) ʤʽʩ. ʫ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ (HR=0,58; 95 % ɼɯ, 0,00ï0,76; p<0,001). 
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ɺʠʞʠʚʘʥʽʩʪʴ ʯʝʨʝʟ 24 ʽ 30 ʤʽʩ. ʧʽʩʣʷ ʧʨʦʛʨʝʩʽʾ ʩʪʘʥʦʚʠʣʘ 20,7 % vs. 9,6 % ̔  11,1 % 

vs. 5,1 % ʚʽʜʧʦʚʽʜʥʦ ʚ ʛʨʫʧʽ ɼʂɺ ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʧʦʚʽʜʥʦ. ɺʦʜʥʦʯʘʩ, ʮʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼɺʂ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʠʣʴʦʚʘʥʠʤ ʧʨʦʤʦʪʦʨʦʤ ʛʝʥʘ MGMT ʧʫʭʣʠʥʠ. ʄʝʜʽʘʥʘ ɿɺ ʜʣʷ ʮʽʻʾ 

ʧʽʜʛʨʫʧʠ (n=90) ʩʢʣʘʣʘ 30,2 (95 % ɼɯ, 23,7ï33,9) ʤʽʩ. ʧʽʩʣʷ ʨʘʥʜʦʤʽʟʘʮʽʾ (33,0 ʤʽʩ. 

ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ) ʧʦʨʽʚʥʷʥʦ ʟ 21,3 (95 % ɼɯ, 18,3ï25,1) ʤʽʩ. ʜʣʷ 

ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (n=199) (HR=0,74; 95 % ɼɯ, 0,55ï1,0; p<0,03).  

ɸʥʘʣʽʟ ɹʇɺ ʙʫʚ ʫʪʨʫʜʥʝʥʠʤ ʯʝʨʝʟ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ 

ʟ ʪʨʫʜʥʦʱʘʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʩʧʨʘʚʞʥʴʦʾ ʧʨʦʛʨʝʩʽʾ ʪʘ 

ʧʩʝʚʜʦʧʨʦʛʨʝʩʽʾ (ʚʢʣʶʯʘʶʯʠ ʽʥʜʫʢʦʚʘʥʫ ɼʂɺ ʽʥʬʽʣʴʪʨʘʮʽʶ ʽʤʫʥʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ). ʉʝʨʝʜ ʟʘʬʽʢʩʦʚʘʥʠʭ ʨʘʜʽʦʣʦʛʘʤʠ 494 ʚʠʧʘʜʢʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ, 

ʧʽʜʦʟʨʽʣʠʭ ʱʦʜʦ ʩʧʨʘʚʞʥʴʦʾ ʧʨʦʛʨʝʩʽʾ, ʙʽʣʴʰʝ 50 % ʤʽʩʪʠʣʠ ʨʦʟʙʽʞʥʦʩʪʽ 

ʚ ʨʘʜʽʦʣʦʛʽʯʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʦʮʽʥʦʢ ʤʝʜʽʘʥʘ ɹʇɺ ʩʪʘʥʦʚʠʣʘ 

6,2 (95 % ɼɯ, 5,7ï7,4) ʤʽʩʷʮʽ ʚ ʛʨʫʧʽ ʟ ɼʂɺ, ʪʘ 7,6 (95 % ɼɯ, 5,6ï10,9) ʤʽʩ. 

ʚ ʢʦʥʪʨʦʣʽ, ʙʝʟ ʟʘʬʽʢʩʦʚʘʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʜʚʦʤʘ ʛʨʫʧʘʤʠ 

(ʨ=0,47). 

ɸʥʘʣʽʟ ʧʨʦʬʽʣʶ ʪʦʢʩʠʯʥʦʩʪʽ ɼʂɺ ʧʦʢʘʟʘʚ, ʱʦ ʮʝʡ ʚʠʜ ʣʽʢʫʚʘʥʥʷ 

 ̒ʙʝʟʧʝʯʥʠʤ: ʟ 2151 ʚʚʝʜʝʥʴ ʟʘʛʘʣʴʥʦʾ ʜʦʟʠ ɼʂɺ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʣʠʰʝ 

5 ʩʝʨʡʦʟʥʠʭ ʧʦʙʽʯʥʠʭ ʷʚʠʱ (3 ʚʠʧʘʜʢʠ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʧʥʦʛʦ ʥʘʙʨʷʢʫ (2 ʩʪʫʧʝʥʷ 

3; 1 ʩʪʫʧʝʥʷ 2), 1 ʚʠʧʘʜʦʢ ʥʫʜʦʪʠ (ʩʪʫʧʝʥʷ 3) ʪʘ 1 ʚʠʧʘʜʦʢ ʽʥʬʝʢʮʽʾ ʣʽʤʬʘʪʠʯʥʠʭ 

ʚʫʟʣʽʚ (ʩʪʫʧʝʥʷ 3). ʋ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɼʂɺ, ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʞʦʜʥʠʭ 

ʦʟʥʘʢ ʘʫʪʦʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʘʙʦ ʮʠʪʦʢʽʥʦʚʦʛʦ ʰʪʦʨʤʫ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʘʞʣʠʚʽ ʢʣʽʥʽʯʥʽ ʘʩʧʝʢʪʠ, ʷʢʽ ʩʣʽʜ 

ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʦ. ʍʦʯʘ ʘʙʩʦʣʶʪʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʫʣʘ ʚʠʱʦʶ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʦʟʠʪʠʚʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʽʜʥʦʩʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ɼʂɺ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʘ ʚʠʱʦʶ ʚ ʧʝʚʥʠʭ 

ʧʽʜʛʨʫʧʘʭ, ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʛʽʨʰʠʡ ʧʝʨʝʙʽʛ ʥʘ ʬʦʥʽ ʩʪʘʥʜʘʨʪʥʦʾ ʪʝʨʘʧʽʾ 

ʛʣʽʦʙʣʘʩʪʦʤʠ (ʟʦʢʨʝʤʘ, ʧʘʮʽʻʥʪʠ ʩʪʘʨʰʦʛʦ ʚʽʢʫ; ʚʠʧʘʜʢʠ ʟʽ ʟʥʘʯʥʦʶ ʟʘʣʠʰʢʦʚʦʶ 

ʧʫʭʣʠʥʦʶ; ʧʨʦʛʨʝʩʽʷ ʧʫʭʣʠʥʠ). ʊʘʢʽ ʦʙʥʘʜʽʡʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʧʨʦʪʠʧʫʭʣʠʥʥʽ ʚʘʢʮʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
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ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ. ɺ ʮʽʣʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ 

ʜʦʚʛʦʦʯʽʢʫʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʠʡ ʧʨʦʛʨʝʩ ʱʦʜʦ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʫ ʚʠʛʣʷʜʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɼʂɺ 

ʜʦ ʩʪʘʥʜʘʨʪʥʦʾ ʪʝʨʘʧʽʾ, ʟʦʢʨʝʤʘ, 5-ʨʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ. 

ɿʘʢʽʥʯʫʶʯʠ ʦʛʣʷʜ ʪʘʢʦʛʦ ʩʢʣʘʜʥʦʛʦ ʧʠʪʘʥʥʷ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʩʠʥʝʨʛʽʟʤʫ ʙʽʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ ʇʊ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʚʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ 

ʩʴʦʛʦʜʥʽ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʘ ʩʧʽʣʴʥʦʪʘ ʜʦʣʘʻ ʩʢʝʧʩʠʩ ʪʘ ʬʦʨʤʫʻ ʥʦʚʽ ʢʣʽʥʽʯʥʽ 

ʧʽʜʭʦʜʠ ʱʦʜʦ ʽʤʫʥʦʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ.  

ɿ ʧʦʛʣʠʙʣʝʥʥʷʤ ʨʦʟʫʤʽʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ 

ʜʦʢʘʟʦʚʦʩʪʽ ʱʦʜʦ ʢʣʽʥʽʯʥʠʭ ʧʝʨʝʚʘʛ ʧʦʻʜʥʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʇʊ, ʪʘʢʠʡ ʧʽʜʭʽʜ 

ʧʦʯʠʥʘʻ ʙʽʣʴʰ ʰʠʨʦʢʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʴ ʚ ʧʨʦʪʦʢʦʣʘʭ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ.  

ʇʨʠ ʮʴʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʦʩʪʘʪʦʯʥʦ ʩʢʘʩʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʱʦʜʦ ʽʤʫʥʥʦʛʦ 

ʧʨʠʚʽʣʝʶ ʎʅʉ ʪʘ ʯʽʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʟʣʦʷʢʽʩʥʽ ʛʣʽʦʤʠ ʩʧʨʦʤʦʞʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ. 

ʉʫʯʘʩʥʘ ʽʤʫʥʦʪʝʨʘʧʽʷ ʦʙôʻʜʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ 

ʧʽʜʭʦʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʻ ɼʂɺ, ʚʨʘʭʦʚʫʶʯʠ 

ʢʣʶʯʦʚʫ ʨʝʛʫʣʷʪʦʨʥʫ ʨʦʣʴ ɼʂ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʦʪʝʥʮʽʘʣʴʥʫ ʧʨʝʮʠʟʽʡʥʽʩʪʴ ʾʭ ʝʬʝʢʪʫ.  

 

1.7. ʗʢʽʩʪʴ ʞʠʪʪʷ ʷʢ ʥʝʚʽʜôʻʤʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ 

ʗɾ, ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʚʠʤʽʨ ʣʶʜʩʴʢʦʛʦ ʽʩʥʫʚʘʥʥʷ, ʟʘʚʞʜʠ ʚʚʘʞʘʣʘʩʷ 

ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʆʜʥʘʢ ʣʠʰʝ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʢʦʥʮʝʧʮʽʷ ʗɾ 

ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʩʫʪʦ ʬʽʣʦʩʦʬʩʴʢʦʛʦ ʾʾ ʩʧʨʠʡʥʷʪʪʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʮʽʡ ʧʦʟʙʘʚʣʝʥʽʡ 

ʧʨʦʩʪʦʪʠ ʢʘʪʝʛʦʨʽʾ ʥʘʙʫʪʠ ʧʝʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʽʟʤʫ ʱʦʜʦ ʦʮʽʥʢʠ ʟʜʦʨʦʚôʷ. ɿʘ 

ʚʠʟʥʘʯʝʥʥʷʤ ɺʆʆɿ, ʟʜʦʨʦʚôʷ ð ʮʝ ʩʪʘʥ ʧʦʚʥʦʛʦ ʬʽʟʠʯʥʦʛʦ, ʧʩʠʭʽʯʥʦʛʦ ʽ 

ʩʦʮʽʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʘ ʥʝ ʧʨʦʩʪʦ ʚʽʜʩʫʪʥʽʩʪʴ ʭʚʦʨʦʙ ʘʙʦ ʥʝʤʦʯʽ. ʉʣʽʜ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʂʦʥʩʪʠʪʫʮʽʾ ɺʆʆɿ, ʟʘʜʦʚʦʣʝʥʥʷ 

ʥʘʡʚʠʱʠʤ ʜʦʩʷʞʥʠʤ ʨʽʚʥʝʤ ʟʜʦʨʦʚôʷ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʨʘʚ ʢʦʞʥʦʾ ʣʶʜʠʥʠ 
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ʙʝʟ ʨʦʟʨʽʟʥʝʥʥʷ ʨʘʩʠ, ʨʝʣʽʛʽʾ, ʧʦʣʽʪʠʯʥʠʭ ʧʝʨʝʢʦʥʘʥʴ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʙʦ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʥʫ (Tengland, 2006; Daundasekara et al., 2020; Licu et al., 2023). 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ɺʆʆɿ ʟʜʦʨʦʚôʷ ʥʘʙʫʚʘʻ ʙʽʣʴʰ ʮʽʣʽʩʥʦʛʦ 

ʢʦʥʪʝʢʩʪʫ, ʚʽʜʧʦʚʽʜʥʦ, ʗɾ ʩʪʘʻ ʩʧʨʘʚʞʥʴʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʦʙʨʦʙʫʪʫ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʦʮʽʥʢʘ ʟʜʦʨʦʚ'ʷ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʝʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʘʙʦ ʙʽʦʣʦʛʽʯʥʠʭ 

ʢʘʪʝʛʦʨʽʡ (ʩʠʤʧʪʦʤʠ, ʦʟʥʘʢʠ ʪʘ ʢʣʽʥʽʯʥʽ ʧʦʜʽʾ) ʪʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʙʽʣʴʰ 

ʦʩʦʙʠʩʪʠʤʠ ʜʦʤʝʥʘʤʠ (ʩʧʨʠʡʥʷʪʪʷ ʣʽʢʫʚʘʥʥʷ, ʩʘʤʦʦʮʽʥʢʘ, ʩʪʨʘʞʜʘʥʥʷ, ʱʦ 

ʩʧʨʠʯʠʥʝʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʪʦʱʦ). ʊʘʢʠʤ ʯʠʥʦʤ, ʗɾ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʙʘʛʘʪʦʚʠʤʽʨʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʜʦʤʝʥʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʬʽʟʠʯʥʽ, ʤʝʥʪʘʣʴʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ (Kassianos, 2022). ʉʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ 

ʤʘʶʪʴ ʫʟʛʦʜʞʝʥʠʡ ʧʦʛʣʷʜ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʗɾ, ʘʣʝ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʪʣʫʤʘʯʝʥʥʽ ʮʽʻʾ ʩʢʣʘʜʥʦʾ ʢʘʪʝʛʦʨʽʾ ʚʩʝ ʱʝ ʟʙʝʨʽʛʘʶʪʴʩʷ. 

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ɺʆʆɿ ʗɾ ð ʮʝ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʩʪʘʥʫ ʞʠʪʪʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʫʣʴʪʫʨʥʦʛʦ ʪʘ ʮʽʥʥʽʩʥʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʽʣʝʡ, 

ʦʯʽʢʫʚʘʥʴ, ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʟʘʥʝʧʦʢʦʻʥʴ. ɺʽʜʧʦʚʽʜʥʦ, ʗɾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʘʜʦʚʦʣʝʥʥʷʤ ʽʥʜʠʚʽʜʫʫʤʫ ʚʽʜ ʞʠʪʪʷ ʪʘ ʡʦʛʦ ʩʧʨʠʡʥʷʪʪʷʤ ʨʽʚʥʷ ʙʣʘʛʦʧʦʣʫʯʯʷ 

(Ingrassia et al., 2020). 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʪʘʻ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤ ʧʦʪʝʥʮʽʘʣ ʢʦʥʮʝʧʮʽʾ ʗɾ, ʧʦʚôʷʟʘʥʦʾ 

ʟʽ ʟʜʦʨʦʚôʷʤ, ʷʢ ʥʝʚʽʜôʻʤʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘ ʩʴʦʛʦʜʥʽ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʢʨʠʪʝʨʽʾ ʫʩʧʽʰʥʦʩʪʽ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʻ ʤʝʪʨʠʢʘʤʠ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ, ʜʦʧʦʚʥʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʗɾ (Mauer 

et al., 2007). ʇʨʠ ʮʴʦʤʫ ʗɾ, ʧʦʚôʷʟʘʥʘ ʟʽ ʟʜʦʨʦʚôʷʤ, ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

ʩʫʙôʻʢʪʠʚʥʦʛʦ ʩʘʤʦʩʧʨʠʡʥʷʪʪʷ ʧʘʮʽʻʥʪʘ ʚ ʢʦʥʪʝʢʩʪʽ ʧʝʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ (ñThe 

World Health Organization Quality of Life Assessment (WHOQOL): Position Paper 

from the World Health Organization (WHO),ò 1995). ɺʽʜʧʦʚʽʜʥʦ, ʫʩʧʽʰʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ, ʽʛʥʦʨʫʶʯʠ ʯʠʥʥʠʢ ʗɾ, ʥʝ ʻ ʨʝʘʣʽʩʪʠʯʥʠʤ 

(Kºnig et al., 2017; Sisodiya, 2021;  Zhou et al., 2022). ɺʽʜʧʦʚʽʜʥʦ, ʗɾ, ʧʦʨʷʜ ʽʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʙʽʦʤʝʜʠʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʜʦʜʘʻʪʴʩʷ ʜʦ ʦʩʥʦʚʥʠʭ ʢʽʥʮʝʚʠʭ 

https://paperpile.com/c/hGBmM4/t7JSv
https://paperpile.com/c/hGBmM4/ZgZ3Y
https://paperpile.com/c/hGBmM4/IG0iH
https://paperpile.com/c/hGBmM4/fGg4o
https://paperpile.com/c/hGBmM4/6Za9P
https://paperpile.com/c/hGBmM4/46EZq
https://paperpile.com/c/hGBmM4/46EZq
https://paperpile.com/c/hGBmM4/uSEbA
https://paperpile.com/c/hGBmM4/uSEbA
https://paperpile.com/c/hGBmM4/uSEbA
https://paperpile.com/c/hGBmM4/rC6qt
https://paperpile.com/c/hGBmM4/l56J4
https://paperpile.com/c/hGBmM4/lTSMR
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ʪʦʯʦʢ ʚ ʩʫʯʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʪʘ ʟʨʦʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 

ʗɾ, ʷʢ ʟʥʘʯʫʱʦʛʦ ʚʘʞʝʣʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ (Staquet et al., 1996;  

Haraldstad et al., 2019). ʅʘ ʩʴʦʛʦʜʥʽ ʮʝ ʪʚʝʨʜʞʝʥʥʷ ʤʘʻ ʰʠʨ. ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ 

ʚ ʤʝʜʠʮʠʥʽ, ʟʦʢʨʝʤʘ, ʚ ʨʘʜʽʘʮʽʡʥʽʡ ʦʥʢʦʣʦʛʽʾ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ 

ʧʨʠʡʥʷʪʪʷ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʇʊ. ɸʜʞʝ ʩʘʤʝ ʯʝʨʝʟ 

ʽʥʩʪʨʫʤʝʥʪ ʦʮʽʥʢʠ ʗɾ ʢʣʽʥʽʮʠʩʪ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʘʨʛʫʤʝʥʪʦʚʘʥʦ 

ʚʽʜʧʦʚʽʩʪʠ, ʥʘʩʢʽʣʴʢʠ ʰʠʨʦʢʠʤ ʤʦʞʝ ʙʫʪʠ ʧʨʘʛʤʘʪʠʯʥʠʡ ʢʨʦʢ ʫ ʙʽʢ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ, ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʜʝ 

ʗɾ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʷʢ ʟʥʘʯʫʱʠʡ ʢʨʠʪʝʨʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘ ʚʩʽʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʝʪʘʧʘʭ (Nieder et al., 2008; 

Chow et al., 2014; Maitre et al., 2021). ɸʜʞʝ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʩʪʘʚʠʪʠ ʨʽʟʥʽ ʚʠʜʠ 

ʣʽʢʫʚʘʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʗɾ ʜʦʟʚʦʣʷʻ ʦʙʠʨʘʪʠ ʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʫ 

ʪʝʨʘʧʽʶ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʪʦʢʩʠʯʥʦʩʪʽ 

ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʷʢʦʩʪʽ ʦʧʮʽʦʥʘʣʴʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʧʝʚʥʦʤʫ 

ʢʣʽʥʽʯʥʦʤʫ ʚʘʨʽʘʥʪʫ. ʇʨʦʪʝ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʱʝ ʜʦʥʝʜʘʚʥʘ ʙʘʛʘʪʴʤʘ 

ʢʣʽʥʽʮʠʩʪʘʤʠ ʗɾ ʨʦʟʛʣʷʜʘʣʘʩʴ ʷʢ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʝ ʪʘ ʘʤʦʨʬʥʝ ʧʦʥʷʪʪʷ, ʪʦʙʪʦ 

ʧʦʟʙʘʚʣʝʥʝ ʬʦʨʤʘʣʴʥʦʾ ʚʠʟʥʘʯʝʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʪʘ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʈʦʟʨʦʙʢʘ ʰʢʘʣ ʗɾ, ʥʘʩʘʤʧʝʨʝʜ The EORTC Core 

Quality of Life questionnaire (EORTC QLQ-C30), ʪʘ ʾʭ ʰʠʨʦʢʝ ʟʘʣʫʯʝʥʥʷ ʜʦ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʗɾ ʧʦʨʷʜ ʽʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʙʽʦʤʝʜʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (Kaasa et al., 1995; Coomans et al., 

2020; Silveira et al., 2022).  

ɺ ʢʦʥʪʝʢʩʪʽ ʦʙʛʦʚʦʨʝʥʥʷ ʚʧʣʠʚʫ ʧʨʦʤʝʥʝʥʝʚʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʥʘ ʗɾ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʛʣʽʦʤʘʤʠ, ʥʝʱʦʜʘʚʥʦ ʦʧʫʙʣʽʢʦʚʘʥʘ ʨʦʙʦʪʘ Maitre, P. ʪʘ ʩʧʽʚʘʚʪ. 

ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʦʢʨʝʤʫ ʫʚʘʛʫ (Maitre et al., 2021). ɸʥʘʣʽʟ ʚʠʩʚʽʪʣʶʻ ʚʧʣʠʚ 

ʧʦʚʪʦʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʗɾ ʪʘ ʧʦʩʚʷʢʜʝʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʤʠ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʨʦʛʥʦʟʫ. ʉʣʽʚ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʚʪʦʨʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʦʞʣʠʚʘ 

ʪʝʨʘʧʝʚʪʠʯʥʘ ʤʦʜʘʣʴʥʽʩʪʴ ʧʨʠ ʨʝʮʠʜʠʚʥʠʭ ʛʣʽʦʤʘʭ, ʘʣʝ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 
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ʧʝʨʝʢʦʥʣʠʚʠʭ ʘʨʛʫʤʝʥʪʽʚ ʧʨʦʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʣʽʢʫʚʘʥʥʷ ʻ ʩʘʤʝ 

ʟʘʩʪʝʨʝʞʝʥʥʷ ʱʦʜʦ ʥʝʧʨʠʡʥʷʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʗɾ. ʅʘʪʦʤʽʩʪʴ ʘʚʪʦʨʠ ʧʝʨʝʢʦʥʣʠʚʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʨʫʪʠʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʽʥʜʝʢʩʦʤ Barthel ʪʘ ʩʪʘʣʫ ʗɾ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʨʝʮʠʜʠʚʥʠʤʠ ʛʣʽʦʤʘʤʠ. ɹʝʟʟʘʧʝʨʝʯʥʦ, ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʱʦ ʨʦʙʣʷʪʴ ʩʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʨʦʙʢʫ ʧʨʦʙʣʝʤʠ, ʚʘʨʪʦ ʧʨʦʜʦʚʞʫʚʘʪʠ, 

ʟʙʽʣʴʰʫʶʯʠ ʜʦʢʘʟʦʚʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʦʜʥʦʯʘʩ, ʧʫʙʣʽʢʘʮʽʷ ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ St¬hl, P. ʪʘ ʩʧʽʚʘʚʪ. 

ʧʨʝʜʩʪʘʚʣʷʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʡ ʽ ʦʨʠʛʽʥʘʣʴʥʠʡ ʘʩʧʝʢʪ ʗɾ ʚ ʨʦʟʨʽʟʽ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ, 

ʘ ʩʘʤʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʗɾ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʪʘ ʯʣʝʥʽʚ ʾʭ ʨʦʜʠʥ (St¬hl et 

al., 2022). ʆʮʽʥʢʘ ʟʘ ʧʩʠʭʦʤʝʪʨʠʯʥʠʤʠ ʰʢʘʣʘʤʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ, ʱʦ ʥʝ ʣʠʰʝ 

ʧʘʮʽʻʥʪʠ, ʘ ʡ ʪʽ ʦʩʦʙʠ,  ʷʢʽ ʥʠʤʠ ʦʧʽʢʫʶʪʴʩʷ, ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ 

ʪʘ ʽʥʰʽ ʧʩʠʭʦ-ʝʤʦʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʪʷʛʘʨʝʤ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʘʤʠ ʮʽʻʾ ʨʦʙʦʪʠ, ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʘʪʴ, 

ʱʦ ʘʢʪʠʚʥʽ ʩʠʩʪʝʤʥʽ ʟʘʭʦʜʠ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʗɾ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ 

ʧʩʠʭʦ-ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ, ʥʝʦʙʭʽʜʥʽ ʷʢ ʩʘʤʦʤʫ ʧʘʮʽʻʥʪʫ, ʪʘʢ ʽ ʡʦʛʦ ʙʣʠʟʴʢʠʤ 

ʦʩʦʙʘʤ. ʆʩʢʽʣʴʢʠ ʚʩʝ ʢʦʣʦ ʟʘʣʫʯʝʥʠʭ ʫ ʪʫʨʙʦʪʫ ʧʨʦ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʦʛʦ ʧʘʮʽʻʥʪʘ 

ʦʩʽʙ ʟʘʟʥʘʻ ʩʫʪʪʻʚʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟ ʙʦʢʫ ʪʷʛʘʨʷ ʟʣʦʷʢʽʩʥʦʾ ʛʣʽʦʤʠ. 

ʄʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʥʘ ʧʦʧʫʣʷʮʽʡʥʠʡ ʨʽʚʝʥʴ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʽʻʚʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʧʦʢʨʘʱʝʥʥʷ ʩʫʩʧʽʣʴʥʦʛʦ ʟʜʦʨʦʚôʷ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʙʝʟʟʘʧʝʨʝʯʥʠʭ 

ʧʨʽʦʨʽʪʝʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ Miklja, Z. ʪʘ ʩʧʽʚʘʚʪ. ʧʨʠʚʝʨʪʘʻ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ, ʦʩʢʽʣʴʢʠ 

ʦʮʽʥʢʘ ʗɾ ʧʘʮʽʻʥʪʽʚ ʥʘ ʛʣʽʦʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʟʚʠʯʦʢ ʜʦ 

ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʥʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʣʽʦʤʘʤʠ ʥʠʟʴʢʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʟʣʦʷʢʽʩʥʦʩʪʽ (Miklja et al., 2022). ɹʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʮʽʻʥʪʠ ʟ ʛʣʽʦʤʘʤʠ, ʱʦ ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ 

ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʤʘʶʪʴ ʙʽʣʴʰʝ ʧʦʨʫʰʝʥʴ ʩʥʫ ʪʘ ʙʽʣʴʰʫ ʚʪʦʤʣʶʚʘʥʽʩʪʴ, 

ʥʽʞ ʧʘʮʽʻʥʪʠ ʟ ʛʣʽʦʤʘʤʠ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ɸʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ 
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ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʤʘʤʠ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. ɿʘ ʜʘʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ Jones, LW. ʪʘ ʩʧʽʚʘʚʪ., ʣʠʰʝ 38ï41 % ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʤʘʤʠ, ʷʢʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʟ ʤʦʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʢʫʨʩʫ 

ʭʽʤʽʻʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʨʦʜʦʚʞʫʚʘʣʠ ʽ ʙʫʣʠ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʟʚʠʯʘʡʥʽ 

ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ ʥʘ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʨʽʚʥʷʭ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʣʽʢʫʚʘʥʥʷ (Jones et al., 

2006).  

ʅʘʪʦʤʽʩʪʴ ʪʘʢʠʡ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʷʢ ʧʦʨʫʰʝʥʥʷ ʩʥʫ, ʷʢʠʡ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʗɾ,  ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʤʘʤʠ ʜʦʩʣʽʜʞʝʥʠʡ ʦʙʤʝʞʝʥʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ 

ʨʘʢʫ. ɿʘ ʦʮʽʥʢʘʤʠ, 30ï50 % ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʭʽʤʽʻʪʝʨʘʧʽʶ, ʩʪʨʘʞʜʘʶʪʴ 

ʙʝʟʩʦʥʥʷʤ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʩʥʫ ʩʝʨʝʜ ʦʥʢʦʧʘʮʽʻʥʪʽʚ 

(Savard & Morin, 2001). ɺʦʜʥʦʯʘʩ, Miklja, Z. ʪʘ ʩʧʽʚʘʚʪ. ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʛʽʧʦʪʝʟʫ 

ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʥʘ ʧʦʚôʷʟʘʥʫ ʟʽ ʩʥʦʤ ʗɾ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʣʽʦʤʘʤʠ (Miklja et al., 2022). 

ɺʠʱʝʟʘʟʥʘʯʝʥʽ ʧʫʙʣʽʢʘʮʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʘʥʘʣʽʟ ʗɾ ʜʝʷʢʽ ʩʧʝʮʠʬʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦ ʩʫʪʽ ʽʥʪʝʛʨʘʮʽʶ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʩʪʫʧʝʥʝʤ ʧʨʦʷʚʫ 

ʧʝʚʥʦʾ ʦʟʥʘʢʠ, ʪʦʙʪʦ ʨʘʥʛʦʚʠʤʠ ʟʤʽʥʥʠʤʠ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʩʫʙôʻʢʪʠʚʥʽ ʚʽʜʯʫʪʪʷ ʧʘʮʽʻʥʪʘ ʚ ʘʥʘʣʽʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ 

ʥʘʙʫʚʘʻ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ, ʪʘ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʠʡ ʷʢ ʚ ʦʢʨʝʤʽʡ ʪʦʯʮʽ ʢʣʽʥʽʯʥʦʛʦ 

ʯʘʩʫ, ʪʘʢ ʽ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʧʦʩʣʽʜʦʚʥʦ ʟ ʧʣʠʥʦʤ ʢʣʽʥʽʯʥʦʛʦ ʯʘʩʫ. ɺʘʞʢʦ ʥʝ ʧʦʛʦʜʠʪʠʩʴ, ʱʦ ʪʘʢʠʡ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʘʥʘʣʽʟ ʧʦʚʠʥʝʥ ʥʘʣʝʞʘʪʠ ʜʦ ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʭ ʚ ʩʫʯʘʩʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʧʫʭʣʠʥʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ.  

ʉʠʩʪʝʤʥʠʡ ʦʛʣʷʜ Coomans, M. B. ʪʘ ʩʧʽʚʘʚʪ., ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʚ 2020 ʨʦʮʽ, 

ʧʨʠʩʚʷʯʝʥʠʡ ʮʽʣʷʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ 

ʧʨʦ ʗɾ, ʧʦʚ'ʷʟʘʥʫ ʟʽ ʟʜʦʨʦʚ'ʷʤ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʤʘʤʠ, ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʢʽʣʴʢʽʩʪʴ 

ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʗɾ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ, ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ (Coomans et al., 2020). ɺʦʜʥʦʯʘʩ, ʚʨʘʭʦʚʫʶʯʠ, ʩʢʣʘʜʥʽʩʪʴ 

ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ, ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʩʣʽʜʥʠʢʘʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʗɾ, ʟʥʘʯʥʦ ʚʘʨʽʶʶʪʴ. ɸʚʪʦʨʠ 
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ʚʠʚʯʠʣʠ 170 ʧʫʙʣʽʢʘʮʽʡ, ʚ ʷʢʠʭ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 154 ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʽʦʤʝʜʠʯʥʽ ʙʘʟʠ ʜʘʥʠʭ PubMed, Embase, Web of Science ʪʘ 

Cochrane. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 62 % ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʨʦʙʽʪ ʗɾ, ʧʦʚôʷʟʘʥʘ ʟʽ 

ʟʜʦʨʦʚôʷʤ, ʻ ʧʝʨʚʠʥʥʦʶ ʢʽʥʮʝʚʦʶ ʪʦʯʢʦʶ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʜʣʷ ʾʾ ʘʥʘʣʽʟʫ ʙʫʣʦ 

ʟʘʩʪʦʩʦʚʘʥʦ 17 ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ. ʆʪʞʝ, ʧʦʨʷʜ ʟʽ ʩʫʪʪʻʚʠʤ ʟʨʦʩʪʘʥʥʷʤ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʘʥʘʣʽʟʫ ʗɾ, ʙʨʘʢʫʻ ʫʥʽʬʽʢʦʚʘʥʠʭ ʪʘ ʪʦʯʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʪʘʢʦʾ ʦʮʽʥʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʗɾ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʷʢ ʥʘ ʛʨʫʧʦʚʦʤʫ, 

ʪʘʢ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʂʝʨʽʚʥʽ ʧʨʠʥʮʠʧʠ, ʩʪʨʫʢʪʫʨʘ ʟʚʽʪʥʦʩʪʽ, ʧʽʜʭʦʜʠ ʜʦ 

ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʩʧʽʨʥʠʤʠ ʘʩʧʝʢʪʘʤʠ  

ʦʮʽʥʢʠ ʗɾ ʫ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ.  

ɺʦʜʥʦʯʘʩ ʮʽʢʘʚʦ, ʱʦ ʘʚʪʦʨʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘʢʦʛʦ ʘʩʧʝʢʪʫ ʷʢ ʤʽʥʽʤʘʣʴʥʘ ʢʣʽʥʽʯʥʦ-ʚʘʞʣʠʚʘ ʨʽʟʥʠʮʷ (Minimally Clinical 

Important Difference), ʷʢʠʡ ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʘʻʪʴʩʷ ʫ ʩʢʣʘʜʽ ʘʥʘʣʽʟʫ ʗɾ, 

ʧʦʚôʷʟʘʥʦʾ ʟʽ ʟʜʦʨʦʚôʷʤ. ʎʝʡ ʪʝʨʤʽʥ ʚʠʟʥʘʯʘʻ ʥʘʡʤʝʥʰʫ ʟʤʽʥʫ ʨʝʟʫʣʴʪʘʪʫ, 

ʧʦʚʽʜʦʤʣʝʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʘʮʽʻʥʪʦʤ, ʷʢʠʡ ʤʘʻ ʩʧʨʘʚʞʥʶ ʢʣʽʥʽʯʥʫ ʮʽʥʥʽʩʪʴ ʜʣʷ 

ʧʘʮʽʻʥʪʘ. ʎʝ ʢʦʥʪʨʘʩʪʫʻ ʟ ʨʝʟʫʣʴʪʘʪʦʤ, ʧʨʦ ʷʢʠʡ ʧʦʚʽʜʦʤʠʚ ʭʪʦʩʴ ʽʥʰʠʡ, 

ʥʘʧʨʠʢʣʘʜ, ʨʝʟʫʣʴʪʘʪ, ʧʨʦ ʷʢʠʡ ʧʦʚʽʜʦʤʠʚ ʣʽʢʘʨ, ʤʝʜʩʝʩʪʨʘ, ʪʦʱʦ (Bloom et al., 

2023). 

ʉʴʦʛʦʜʥʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʽʛʥʦʨʫʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʘʥʘʣʽʟʫ 

ʤʽʥʽʤʘʣʴʥʦʾ ʢʣʽʥʽʯʥʦ-ʚʘʞʣʠʚʦʾ ʨʽʟʥʠʮʽ ʚ ʧʨʦʩʧʝʢʪʠʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʦʩʦʙʣʠʚʦ ʚ ʢʽʥʮʝʚʠʭ ʬʘʟʘʭ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʦʚôʷʟʘʥʝ ʟ 

ʥʝʛʘʪʠʚʥʠʤʠ ʝʪʠʯʥʠʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ (Parker & Cook, 2023). 

ɺʠʱʝʟʘʟʥʘʯʝʥʽ ʧʫʙʣʽʢʘʮʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʮʽʥʢʠ ʗɾ ʫ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ ʚ ʷʢʦʩʪʽ ʟʥʘʨʷʜʜʷ ʦʙôʻʢʪʠʚʽʟʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʮʝʥʘʨʽʷʭ, ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʘʣʝ, ʧʦ 

ʩʫʪʽ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʯʠʩʪʦ ʩʫʙôʻʢʪʠʚʥʽ ʜʘʥʽ, 

ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ ʧʘʮʽʻʥʪʦʤ ʩʚʦʛʦ ʩʪʘʥʫ.  

ɺʜʘʣʠʤ ʧʨʘʢʪʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʚʪʽʣʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʽʜʭʦʜʽʚ ʻ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʘʧʦʯʘʪʢʫʚʘʥʥʷ ʤʘʩʰʪʘʙʥʦʛʦ ʢʘʥʘʜʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, 
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ʧʨʠʩʚʷʯʝʥʦʛʦ ʨʦʟʨʦʙʮʽ, ʚʧʨʦʚʘʜʞʝʥʥʶ ʽ ʚʠʚʯʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʤʘʤʠ (ACE-Neuro, The Alberta 

Cancer Exercise ð Neuro-Oncology) (Daun et al., 2022). ʈʘʥʽʰʝ ʚ ʧʨʦʚʽʥʮʽʾ 

ɸʣʴʙʝʨʪʘ, ʂʘʥʘʜʘ, ʚʞʝ ʟʘʧʨʦʚʘʜʠʣʠ ʧʦʜʽʙʥʫ ʧʨʦʛʨʘʤʫ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʟʣʦʷʢʽʩʥʠʤʠ ʧʫʭʣʠʥʘʤʠ ʛʨʫʜʥʦʾ ʟʘʣʦʟʠ, ʧʨʦʩʪʘʪʠ ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʨʘʟʽ ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʧʦʥʘʜ 2300 ʫʯʘʩʥʠʢʽʚ (McNeely et 

al., 2019). ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʢʣʶʯʝʥʥʷ ʚ ʦʥʢʦʣʦʛʽʯʥʫ ʜʦʧʦʤʦʛʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ 

ʰʣʷʭʦʤ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʗɾ ʧʘʮʽʻʥʪʽʚ, ʟʦʢʨʝʤʘ, ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ.  

ʆʪʞʝ, ʽʥʪʝʛʨʘʮʽʷ ʢʦʥʮʝʧʮʽʾ ʗɾ ʜʦ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʣʽʢʫʚʘʥʥʷ 

ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʭ ʙʨʘʢʫʻ ʩʴʦʛʦʜʥʽ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʝ ʤʦʞʥʘ 

ʦʤʠʥʫʪʠ ʨʘʥʜʦʤʽʟʦʚʘʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ Taphoorn, M. J., ʪʘ ʩʧʽʚʘʚʪ., ʷʢʝ ʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʜʦʢʦʨʽʥʥʠʭ ʟʤʽʥ ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʦʚôʷʟʘʥʠʭ 

ʟ ʚʢʣʶʯʝʥʥʷʤ ʦʮʽʥʢʠ ʗɾ ʜʦ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʧʣʠʚʫ ʘʣʢʽʣʫʶʯʦʾ ʭʽʤʽʻʪʝʨʘʧʽʾ ʥʘ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (Taphoorn et al., 2005).  

ʉʴʦʛʦʜʥʽ ʚʞʝ ʤʘʡʞʝ 20-ʨʽʯʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʢʽʣʫʶʯʦʾ 

ʭʽʤʽʻʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʛʣʽʦʤʘʤʠ ʧʽʜʪʚʝʨʜʞʫʻ ʢʦʨʝʢʪʥʽʩʪʴ 

ʧʽʜʭʦʜʫ, ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʘʚʪʦʨʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʽʟ 

ʚʢʣʶʯʝʥʥʷʤ ʜʦ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ ʘʥʘʣʽʟʫ ʤʝʪʨʠʢʠ ʗɾ. ɺ ʧʦʜʘʣʴʰʦʤʫ 

ʨʦʟʰʠʨʶʚʘʣʦʩʴ ʢʦʣʦ ʜʦʩʣʽʜʥʠʢʽʚ, ʱʦ ʧʨʦʜʦʚʞʠʣʠ ʘʥʘʣʽʟ ʗɾ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʤʦʜʘʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʢʦʛʦʨʪʠ (Dirven et al., 2014; Flechl et al., 2017; 

Palmer et al., 2021; Haldbo-Classen et al., 2021). 

ʋ ʬʦʢʫʩʽ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʘʥʘʣʽʟ ʗɾ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʚʘʨʪʦ 

ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʥʘʩʪʫʧʥʠʤ ʧʫʙʣʽʢʘʮʽʷʤ. ɺ ʨʦʙʦʪʽ Haldbo-Classen, L. ʪʘ ʩʧʽʚʘʚʪ. 

ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʟʚôʷʟʦʢ ʤʽʞ ʜʦʟʦʶ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʧʘʮʽʻʥʪ-ʘʩʦʮʽʡʦʚʘʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʽʢʫʚʘʥʥʷ ʧʽʩʣʷ ʇʊ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʤʘʤʠ (Haldbo-Classen et al., 

2021). ɸʚʪʦʨʠ ʧʽʜʪʚʝʨʜʠʣʠ ʽʩʥʫʚʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 
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ʧʽʜʚʠʱʝʥʦʶ ʜʦʟʦʶ ʦʧʨʦʤʽʥʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʗɾ ʽ ʢʦʛʥʽʪʠʚʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ. ɺʩʪʘʥʦʚʣʝʥʘ ʘʩʦʮʽʘʮʽʷ ʤʽʞ ʚʪʦʤʦʶ ʪʘ ʙʽʣʴʰʦʶ ʜʦʟʦʶ ʦʧʨʦʤʽʥʝʥʥʷ 

ʧʝʚʥʠʭ ʜʽʣʷʥʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɼʘʥʽ ʧʨʦ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʨʦʤʝʥʝʚʠʤ ʣʽʢʫʚʘʥʥʷʤ, ʪʘ ʟʚ'ʷʟʦʢ ʟ ʜʦʟʘʤʠ ʦʧʨʦʤʽʥʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʽ ʡʦʛʦ 

ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʚʘʞʣʠʚʫ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʧʨʦʤʝʥʝʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ʊʦʤʫ 

ʧʨʦʜʦʚʞʝʥʥʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʘʜʽʘʮʽʡʥʠʭ ʦʥʢʦʣʦʛʽʚ, ʱʦ 

ʦʧʽʢʫʶʪʴʩʷ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʤʠ ʧʘʮʽʻʥʪʘʤʠ. ʄʝʪʘ-ʘʥʘʣʽʟ Trone, J. C., ʪʘ ʩʧʽʚʘʚʪ. 

ʧʨʠʩʚʷʯʝʥʠʡ ʚʠʞʠʚʘʥʦʩʪʽ ʧʽʩʣʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʎʷ ʨʦʙʦʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʽʟʫ ʚʩʴʦʛʦ ʤʘʩʠʚʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʫ ʙʽʦʤʝʜʠʯʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ Medline, Embase ʪʘ Cochrane 

ʟʘ ʧʝʨʽʦʜ ʟ 1985 ʧʦ 2020 ʨ. (Trone et al., 2020). ɼʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʯʝʨʝʟ 

ʪʝ, ʱʦ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʨʘʥʜʦʤʽʟʦʚʘʥʠʤʠ, ʘ ʷʢʽʩʪʴ ʟʚʽʪʽʚ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ, ʚʘʞʢʦ ʢʦʨʝʢʪʥʦ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʚ 

ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʇʨʦʪʝ ʨʝʟʫʣʴʪʘʪʠ ʤʝʪʘ-ʘʥʘʣʽʟʫ, ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʨʽʚʥʷʥʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʞʠʚʘʥʦʩʪʽ ʟ ʧʝʨʝʚʘʛʦʶ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. ɺ ʪʦʡ ʞʝ 

ʯʘʩ, ʽʩʥʫʻ ʛʦʩʪʨʘ ʧʦʪʨʝʙʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʦʜʥʦʯʘʩ, 

ʧʨʠ ʮʴʦʤʫ ʩʣʽʜ ʜʦʢʣʘʩʪʠ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʫʩʠʣʴ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʦʨʷʜ ʽʟ 

ʘʥʘʣʽʟʦʤ ʚʠʞʠʚʘʥʦʩʪʽ ʩʘʤʝ ʦʮʽʥʢʘ ʗɾ ʧʦʚʠʥʥʘ ʥʘʣʝʞʘʪʠ ʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʙʫʜʫʪʴ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ 

ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ.  

ʋ ʧʽʜʩʫʤʢʫ ʜʦ ʦʛʣʷʜʫ ʧʨʦʙʣʝʤʠ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʘʥʘʣʽʟʫ ʗɾ ʚ ʤʝʜʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʟʦʢʨʝʤʘ, ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ. ʆʮʽʥʢʘ ʗɾ, ʧʦʚôʷʟʘʥʦʾ ʟʽ ʟʜʦʨʦʚôʷʤ, ʧʨʠʚʝʨʪʘʻ 

ʫʚʘʛʫ ʚʩʝ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʥʠʢʽʚ ʚ ʛʘʣʫʟʽ ʥʝʡʨʦʦʥʢʦʣʦʛʽʾ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʻ 

ʩʢʣʘʜʥʠʤ ʽ ʧʦʪʨʝʙʫʻ ʫʥʽʬʽʢʘʮʽʾ, ʘʣʝ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʚʠʢʣʠʢʘʻ ʜʠʩʢʫʩʽʾ ʧʠʪʘʥʥʷ 

ʱʦʜʦ ʡʦʛʦ ʜʦʮʽʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʗɾ ð ʮʝ 

ʥʝʚʽʜôʻʤʥʘ ʩʢʣʘʜʦʚʘ ʫʩʧʽʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʌʘʭʽʚʮʽ, ʷʢʽ 
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ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ, ʧʦʚʠʥʥʽ ʦʧʘʥʫʚʘʪʠ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ ʗɾ ʪʘ ʧʨʦʧʘʛʘʥʜʫʚʘʪʠ ʡʦʛʦ 

ʰʠʨʦʢʝ ʟʘʣʫʯʝʥʥʷ ʚ ʧʨʦʩʧʝʢʪʠʚʥʽ ʢʣʽʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʽʛʥʦʨʫʚʘʥʥʷ 

ʮʴʦʛʦ ʚʘʞʣʠʚʦʛʦ ʘʩʧʝʢʪʫ ʫʥʝʤʦʞʣʠʚʣʶʻ ʫʩʧʽʰʥʫ ʨʝʘʣʽʟʘʮʽʶ ʧʨʝʮʠʟʽʡʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. 

 

1.8. ʈʘʜʽʦʙʽʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʨʦʟʨʽʟʽ 

ʦʮʽʥʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ  

ʉʴʦʛʦʜʥʽ ʨʘʜʽʘʮʽʡʥʘ ʦʥʢʦʣʦʛʽʷ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʚʘʞʣʠʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, 

ʟʫʤʦʚʣʝʥʠʭ ʩʪʨʽʤʢʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ, ʱʦ ʨʦʟʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʧʨʝʮʠʟʽʡʥʦʛʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʨʘʜʽʘʮʽʡʥʽ ʦʥʢʦʣʦʛʠ 

ʥʝ ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʴ ʦʩʪʦʨʦʥʴ ʚʽʜ ʘʚʘʥʛʘʨʜʫ ʥʦʚʽʪʥʴʦʾ ʦʥʢʦʣʦʛʽʯʥʦʾ ʧʘʨʘʜʠʛʤʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʽʥʦʶ ʧʦʛʣʷʜʫ ʥʘ ʧʘʮʽʻʥʪʘ ʚʽʜ çʫʩʝʨʝʜʥʝʥʦʾè ʦʩʦʙʠ ʜʦ 

çʢʦʥʢʨʝʪʥʦʾè ʦʩʦʙʠ (Berman et al., 2016; Hall et al., 2019; Braig, 2022). 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ ʩʫʯʘʩʥʠʭ ʘʧʘʨʘʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ 

ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʎʝ ʻ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʇʊ ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʦʛʦ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʣʽʢʫʚʘʥʥʷ 

ʚ ʦʥʢʦʣʦʛʽʾ, ʟʘʩʪʦʩʦʚʫʶʯʠʩʴ ʭʦʯʘ ʙ ʦʜʥʦʨʘʟʦʚʦ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʥʝ ʤʝʥʰ ʷʢ 50 % 

ʚʩʽʭ ʦʥʢʦʧʘʮʽʻʥʪʽʚ (Baskar et al., 2012). 

ɺʠʩʦʢʦʢʦʥʬʦʨʤʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʦʧʨʦʤʽʥʝʥʥʷ, ʘ ʩʘʤʝ ʤʝʪʦʜʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʫʣʴʦʚʘʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʙʦ ʦʙôʻʤʥʠʤʠ ʤʦʜʫʣʴʦʚʘʥʠʤʠ 

ʜʫʛʘʤʠ, ʘʙʣʷʮʽʡʥʽ ʩʪʝʨʝʦʪʘʢʩʠʯʥʽ ʤʝʪʦʜʠ (ʩʪʝʨʝʦʪʘʢʩʠʯʥʘ ʇʊ, ʉʈʍ), 

ʦʧʨʦʤʽʥʝʥʥʷ ʯʘʩʪʠʥʢʘʤʠ (ʧʨʦʪʦʥʥʘ ʘʙʦ ʚʫʛʣʝʮʝʚʦ-ʽʦʥʥʘ ʪʝʨʘʧʽʷ) ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ, ʷʢʱʦ ʧʫʭʣʠʥʘ ʤʘʻ 

ʢʨʠʪʠʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʥʝʧʨʘʚʠʣʴʥʫ ʬʦʨʤʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʱʘʜʣʠʚʽʩʪʴ ʱʦʜʦ ʧʨʠʣʝʛʣʠʭ ʟʜʦʨʦʚʠʭ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ ʰʣʷʭʦʤ ʨʽʟʢʦʛʦ ʧʘʜʽʥʥʷ 

ʜʦʟʠ ʧʦʟʘ ʤʝʞʘʤʠ ʮʽʣʴʦʚʦʛʦ ʦʙôʻʤʫ (Diwanji et al., 2017; Kotecha et al., 2021). 

ɺʪʽʤ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʨʘʜʽʘʮʽʡʥʠʭ ʦʥʢʦʣʦʛʽʚ ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʩʢʝʧʪʠʢʘʤʠ 

ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, 
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ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʎʝʡ 

ʩʢʝʧʩʠʩ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʞʠʚʠʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʛʦ 

ʧʨʦʬʽʣʶ ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʘʜʞʝ ʚʘʞʢʽ ʧʨʦʤʝʥʝʚʽ ʫʩʢʣʘʜʥʝʥʥʷ 

ʧʦʚôʷʟʘʥʽ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʨʠʟʠʢʦʤ ʜʣʷ ʞʠʪʪʷ ʪʘ ʻ ʤʘʣʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ. ʅʘʚʽʪʴ 

ʟʘ ʫʤʦʚʠ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʩʝʨʡʦʟʥʽ ʧʨʦʤʝʥʝʚʽ 

ʨʝʘʢʮʽʾ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʫ 5ï10 % ʚʠʧʘʜʢʽʚ. ʊʦʤʫ ʚʩʝ ʱʝ ʙʘʛʘʪʦ 

ʨʘʜʽʘʮʽʡʥʠʭ ʦʥʢʦʣʦʛʽʚ ʚʚʘʞʘʶʪʴ ʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʫ ʤʽʞ ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʧʨʦʤʝʥʝʚʦʶ ʪʦʢʩʠʯʥʽʩʪʶ 

ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʨʝʞʠʤʠ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʷʢʽ ʙʫʣʠ ʟʘʧʦʯʘʪʢʦʚʘʥʽ ʤʘʡʞʝ ʩʪʦʨʽʯʯʷ 

ʪʦʤʫ (Wang & Tepper, 2021; Fiorino et al., 2020). 

ʉʣʽʜ ʧʨʠʛʘʜʘʪʠ, ʱʦ ʝʤʧʽʨʠʯʥʽ ʩʧʨʦʙʠ ʚʠʷʚʠʪʠ ʜʦʟʦʚʫ ʟʘʣʝʞʥʽʩʪʴ 

ʚ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ ʚʞʝ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʜʝʩʷʪʠ ʨʦʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʊ. ɺʽʜʦʤʦ, ʱʦ ʫ 1906 ʨʦʮʽ Regaud ʪʘ Blanc ʧʨʦʚʝʣʠ ʩʚʦʾ 

ʽʥʥʦʚʘʮʽʡʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʦʧʨʦʤʽʥʝʥʥʷ ʛʦʥʘʜ (Blanc, 1906). ʎʷ ʨʦʙʦʪʘ ʟʘʢʣʘʣʘ 

ʦʩʥʦʚʫ ʟʘʢʦʥʫ Bergonie ʪʘ Tribondeau, ʷʢʝ ʚ ʧʦʯʘʪʢʦʚʦʤʫ ʬʦʨʤʫʣʶʚʘʥʥʽ 

ʩʪʚʝʨʜʞʫʚʘʣʦ, ʱʦ ʢʣʽʪʠʥʠ ʪʠʤ ʯʫʪʣʠʚʽʰ ̔ʜʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʯʠʤ ʩʢʦʨʽʰʝ ʚʦʥʠ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ, ʯʠʤ ʪʨʠʚʘʣʽʰʘ ʫ ʥʠʭ ʬʘʟʘ ʤʽʪʦʟʫ ʪʘ ʚʦʥʠ ʤʝʥʰ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ 

(Vogin & Foray, 2013; Baatout, 2023). ʎʝ ʧʨʘʚʠʣʦ ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʚ 1906 ʨʦʮʽ, ʘʣʝ ʧʽʟʥʽʰʝ ʟʘʟʥʘʣʦ ʩʫʪʪʻʚʦʾ ʢʦʨʝʢʮʽʾ. ɺʯʝʥʽ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʢʣʽʪʠʥʠ ʧʫʭʣʠʥ ʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʥʽʞ ʙʽʣʴʰʽʩʪʴ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ, 

ʱʦ ʚʠʷʚʠʣʦʩʷ ʧʽʟʥʽʰʝ ʥʝ ʟʦʚʩʽʤ ʪʦʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʛʽʧʦʢʩʽʾ ʢʣʽʪʠʥʠ ʧʫʭʣʠʥʠ 

ʩʪʘʶʪʴ ʤʝʥʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʜʽʾ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (Emami Nejad et al., 

2021). 

ʋ 1914 ʨʦʮʽ ʘʚʩʪʨʽʡʩʴʢʠʡ ʨʘʜʽʦʣʦʛ G. Schwarz ʚʠʩʣʦʚʠʚ ʜʫʤʢʫ, ʱʦ 

ʙʘʛʘʪʦʬʨʘʢʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʙʫʜʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʝʨʽʦʜ ʤʽʪʦʟʫ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʘʡʙʽʣʴʰʦʶ ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʶ (Schwarz, n.d.). 

ʋ 1936 ʨ. ʚʠʜʘʪʥʠʡ ʥʽʤʝʮʴʢʠʡ ʨʘʜʽʦʣʦʛ H. Holthusen ʚʧʝʨʰʝ ʧʨʦʚʽʚ 

ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʬʝʥʦʤʝʥʘ ʜʦʟʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʧʨʦʜʝʤʦʥʩʪʨʫʚ ʜʦʟʦʚʫ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʦʥʪʨʦʣʝʤ ʟʘ ʧʫʭʣʠʥʦʶ ʪʘ ʧʨʦʤʝʥʝʚʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʯʠʤ 

ʩʧʨʠʷʚ ʨʦʟʨʦʙʮʽ ʦʧʪʠʤʘʣʴʥʠʭ ʩʭʝʤ ʇʊ (Joiner & van der Kogel, 2016). 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʽʜ ʤʦʤʝʥʪʫ ʟʘʧʦʯʘʪʢʫʚʘʥʥʷ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʽ ʜʦ ʩʴʦʛʦʜʝʥʥʷ ʨʘʜʽʦʙʽʦʣʦʛʠ ʪʘ ʢʣʽʥʽʮʠʩʪʠ ʜʦʢʣʘʜʘʶʪʴ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ, ʘʙʠ 

ʚʽʜʥʘʡʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʧʽʜʭʦʜʠ ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ ʚʧʣʠʚʫ, 

ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʾ ʨʘʜʽʘʮʽʡʥʦʾ ʦʥʢʦʣʦʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʪʢʘʥʠʥ ʧʘʮʽʻʥʪʘ ʪʘ ʨʽʚʥʷ 

ʨʘʜʽʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʫʭʣʠʥʠ. ʇʝʨʰ ʟʘ ʚʩʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʝʮʠʟʽʡʥʦʩʪʽ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʜʦʟʦʚʠʭ ʨʝʞʠʤʽʚ ʇʊ, 

ʘʜʞʝ ʮʽ ʘʩʧʝʢʪʠ ʩʴʦʛʦʜʥʽ ʥʘʣʝʞʘʪʴ ʜʦ ʪʘʢʠʭ, ʱʦ ʬʦʨʤʫʶʪʴ ʢʣʽʥʽʯʥʠʡ ʟʘʧʠʪ. 

ɺʽʜʧʦʚʽʜʥʦ, ʥʘʜʽʡʥʝ ʪʘ ʟʨʫʯʥʝ ʟʥʘʨʷʜʜʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʨʘʜʽʘʮʽʡʥʦʾ ʦʥʢʦʣʦʛʽʾ. ɯʩʥʫʻ 

ʩʫʪʪʻʚʘ ʧʨʦʛʘʣʠʥʘ ʤʽʞ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ 

ʢʣʽʥʽʯʥʦʶ ʧʨʘʢʪʠʢʦʶ ʷʢ ʱʦʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʮʽʣʽʩʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʞʠʚʦʤʫ ʦʨʛʘʥʽʟʤʽ ʧʽʩʣʷ ʚʧʣʠʚʫ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ 

ʡʦʛʦ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʭ (ʚʽʜ ʨʽʚʥʷ ʩʠʩʪʝʤ ʦʨʛʘʥʽʚ ʜʦ ʨʽʚʥʷ ʛʝʥʦʤʘ), 

ʪʘʢ ʽ ʬʘʢʪʦʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʩʧʝʮʠʬʽʢʫ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʥʘʜʽʡʥʽ ʙʽʦʤʘʨʢʝʨʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʨʦʤʝʥʝʚʠʭ ʨʝʘʢʮʽʡ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʢʣʽʥʽʯʥʦʤʫ 

ʚʠʧʘʜʢʫ. ʊʦʤʫ ʷʢ ʧʨʘʢʪʠʯʥʽ ʬʘʭʽʚʮʽ, ʪʘʢ ʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʫʤʽʶʪʴ, 

ʱʦ ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʝʮʠʟʽʡʥʦʛʦ 

ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʝ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʝ ʟʘ ʽʛʥʦʨʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʘʜʽʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʪʝʨʤʽʥ çʽʥʜʠʚʽʜʫʘʣʴʥʘ ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʴè ʥʝ ʻ ʢʦʥʩʝʥʩʫʩʥʠʤ ʪʘ 

ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʪʦʯʥʦʾ ʚʠʟʥʘʯʝʥʦʩʪʽ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʣʽʥʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʴ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ, ʥʘ ʷʢʠʭ ʨʦʟʛʣʷʜʘʶʪʴ ʝʬʝʢʪʠ ʦʧʨʦʤʽʥʝʥʥʷ 

(ʤʦʣʝʢʫʣʷʨʥʠʡ, ʭʨʦʤʦʩʦʤʥʠʡ, ʢʣʽʪʠʥʥʠʡ, ʪʢʘʥʠʥʥʠʡ, ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʤʫ) ʘ ʪʘʢʦʞ 

ʟ ʨʽʟʥʠʤʠ ʚʠʟʥʘʯʝʥʥʷʤʠ ʝʬʝʢʪʽʚ (ʪʦʢʩʠʯʥʠʡ, ʤʫʪʘʛʝʥʥʠʡ, ʜʝʛʝʥʝʨʘʪʠʚʥʠʡ ʪʦʱʦ).  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʣʽʥʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʟʘ Foray N. et al. (2016 ʨ.) ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʦʥʽʟʫʶʯʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ: 
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ï ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʴ ð ʪʝʨʤʽʥ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʝʬʝʢʪʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʘʛʠʙʝʣʣʶ ʢʣʽʪʠʥ; 

ï ʨʘʜʽʦʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ð ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʧʽʜ 

ʚʧʣʠʚʦʤ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʥʘʚʽʪʴ ʟʘ ʥʠʟʴʢʠʭ ʜʦʟ; 

ï ʨʘʜʽʦʜʝʛʝʥʝʨʘʮʽʷ ʚʠʟʥʘʯʘʻ ʥʝ ʢʘʥʮʝʨʦʛʝʥʥʽ ʝʬʝʢʪʠ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʤʝʭʘʥʽʟʤʘʤʠ, ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ ʪʠʭ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ 

(ʢʘʪʘʨʘʢʪʘ ʪʘ ʨʦʟʣʘʜʠ ʢʨʦʚʦʦʙʽʛʫ, ʽʥʜʫʢʦʚʘʥʽ ʽʦʥʽʟʫʶʯʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ) 

(Foray et al., 2016). 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʠʜʽʣʝʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʢʘʪʝʛʦʨʽʡ ʻ ʩʫʪʦ ʜʦʚʽʣʴʥʠʤ 

 ̔ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʪʦʛʦ, ʱʦ ʭʦʯʝ ʚʠʟʥʘʯʠʪʠ ʜʦʩʣʽʜʥʠʢ. ʆʩʢʽʣʴʢʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʘʙʝʨʘʮʽʡ ʭʨʦʤʦʩʦʤ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʟʥʘʯʫʱʝ ʧʦʚ'ʷʟʘʥʠʡ ʷʢ ʟ ʢʣʽʪʠʥʥʦʶ 

ʩʤʝʨʪʶ (ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʶ), ʪʘʢ ʽ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʨʘʜʽʘʮʽʡʥʦ ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʨʘʢʫ (ʨʘʜʽʦʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ). 

ʇʝʨʰʽ ʩʧʨʦʙʠ ʧʘʨʘʤʝʪʨʠʟʫʚʘʪʠ ʚʧʣʠʚ ʨʘʜʽʘʮʽʾ ʥʘ ʢʣʽʪʠʥʠ ʩʩʘʚʮʽʚ ʙʫʣʠ 

ʟʜʽʡʩʥʝʥʽ ʫ 1950ï1960 ʨʨ. ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʝʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʘ ʦʥʢʦʣʦʛʽʷ. ɿ-ʧʦʤʽʞ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘʢʦʶ, ʱʦ ʥʘʡʯʘʩʪ̔h ʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ, ʡ ʚʽʜʧʦʚʽʜʥʦ ʤʘʻ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʚʘʣʽʜʘʮʽʾ, ʻ ʣʽʥʽʡʥʘ ʢʚʘʜʨʘʪʠʯʥʘ (LQ) 

ʤʦʜʝʣʴ. ɺʦʥʘ ʦʧʠʩʫʻ ʬʨʘʢʮʽʶ ʢʣʦʥʦʛʝʥʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʚʠʞʠʚʘʻ, ̫ ʢ ʬʫʥʢʮʽ ʁʜʦʟʠ 

ʦʧʨʦʤʽʥʝʥʥʷ. ɼʚʘ ʧʘʨʘʤʝʪʨʠ ʮʽʻʾ ʤʦʜʝʣʽ, Ŭ [1/ɻʨ] ʽ ɓ [1/ɻʨ2], ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʴ ʦʧʨʦʤʽʥʝʥʠʭ ʢʣʽʪʠʥ. ʇʘʨʘʤʝʪʨ ʘʣʴʬʘ ʣʽʥʽʡʥʦ ʧʦʚ'ʷʟʘʥʠʡ 

ʟ ʜʦʟʦʶ, ʘ ʧʘʨʘʤʝʪʨ ʙʝʪʘ-ʢʚʘʜʨʘʪʠʯʥʦ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʠʭ ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ, 

Ŭ/ɓ [ɻʨ], ʻ ʤʽʨʦʶ ʬʨʘʢʮʽʡʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʢʣʽʪʠʥ: ʢʣʽʪʠʥʠ ʟ ʤʝʥʰʠʤ Ŭ/ɓ ʻ ʙʽʣʴʰ 

ʯʫʪʣʠʚʠʤʠ ʜʦ ʨʦʟʤʽʨʫ ʬʨʘʢʮʽʾ. ʄʘʪʝʤʘʪʠʯʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Ŭ/ɓ ʚʽʜʧʦʚʽʜʘʻ ʜʦʟʽ, 

ʧʨʠ ʷʢʽʡ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʚʽʜ ʣʽʥʽʡʥʦʛʦ ʽ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʦʜʥʘʢʦʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʬʨʘʢʮʽʶ, ʱʦ ʚʠʞʠʚʘʻ: d=d2. ʊʦʤʫ ʧʫʭʣʠʥʠ ʟ Ŭ/ɓ <2 ʤʘʪʠʤʫʪʴ 

ʜʦʤʽʥʫʶʯʝ ʢʚʘʜʨʘʪʠʯʥʝ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʽʥʽʡʥʦʛʦ) ʟʙʽʣʴʰʝʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ 

ʧʫʭʣʠʥʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʦʟʠ, ʙʽʣʴʰʦʾ, ʥʽʞ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʬʨʘʢʮʽʦʥʫʚʘʥʥʽ (1,8ï

2,0 ɻʨ ʥʘ ʬʨʘʢʮʽʶ) (Ghaderi et al., 2022). 
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ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʢʣʦʥʦʛʝʥʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ LQ ʤʦʜʝʣʣʶ, 

ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʨʘʜʽʘʮʽʡʥʽʡ ʦʥʢʦʣʦʛʽʾ, ʤʘʻ ʩʫʪʪʻʚʽ 

ʦʙʤʝʞʝʥʥʷ ʚ ʪʦʯʥʦʩʪʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʞʠʤʽʚ ʟ ʚʠʩʦʢʠʤʠ ʨʘʟʦʚʠʤʠ ʜʦʟʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʫʣʴʪʨʘ-

ʛʽʧʦʬʨʘʢʮʽʡʥʘ ʇʊ, ʉʈʍ) ʘʙʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʟʘ ʚʝʣʠʯʠʥʦʶ ʨʘʟʦʚʠʭ ʜʦʟ 

ʧʨʦʪʷʛʦʤ ʢʫʨʩʫ ʦʧʨʦʤʽʥʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʜʦʧʦʚʥʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ 

ʦʧʨʦʤʽʥʝʥʥʷ ʩʠʤʫʣʴʪʘʥʥʠʤ ʽʥʪʝʛʨʘʪʠʚʥʠʤ ʙʫʩʪʦʤ). 

ʈʘʜʽʘʮʽʡʥʽ ʦʥʢʦʣʦʛʠ ʧʦʚʠʥʥʽ ʧʨʠʜʽʣʷʪʠ ʮʠʤ ʦʙʤʝʞʝʥʥʷʤ ʙʽʣʴʰʦʾ ʫʚʘʛʠ, 

ʘʜʞʝ ʥʝʢʨʠʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ LQ ʤʦʜʝʣʽ ʚ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʤʦʞʝ 

ʩʪʚʦʨʶʚʘʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʙʝʟʧʝʢʠ ʧʘʮʽʻʥʪʘ (Joiner & van der Kogel, 2018). 

ɺʪʽʤ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʢʠ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʱʦʜʦ ʦʮʽʥʢʠ ʥʝʙʘʞʘʥʠʭ 

ʝʬʝʢʪʽʚ ʦʧʨʦʤʽʥʝʥʥʷ, ʷʢʠʡ ʚʽʜʰʪʦʚʭʫʻʪʴʩʷ ʚʽʜ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʪʢʘʥʠʥʠ, ʻ ʜʠʩʢʫʪʘʙʝʣʴʥʠʤ. ɺʽʜʦʤʦ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʧʦʨʦʛʫ ʢʣʽʪʠʥʥʦʛʦ 

ʩʧʫʩʪʦʰʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʜʠʩʙʘʣʘʥʩʫ ʤʽʞ ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʢʣʽʪʠʥ ʽ ʚʪʨʘʪʦʶ 

ʢʣʽʪʠʥ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʨʦʤʽʥʝʥʥʷ ʦʙʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʫ ʧʨʦʮʝʩʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʴ ʢʣʽʪʠʥ ʟʥʠʞʫʻʪʴʩʷ, ʦʪʞʝ, ʜʦʟʘ ʨʘʜʽʘʮʽʾ, ʱʦ ʻ ʣʝʪʘʣʴʥʦʶ ʜʣʷ 

ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʚʠʢʣʠʢʘʻ ʤʽʥʽʤʘʣʴʥʝ ʩʢʦʨʦʯʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʚ ʪʨʘʥʟʠʪʦʨʥʠʭ 

ʢʣʽʪʠʥʘʭ, ʚʦʜʥʦʯʘʩ ʷʢ ʧʦʧʫʣʷʮʽʷ ʧʦʩʪʤʽʪʦʪʠʯʥʠʭ ʢʣʽʪʠʥ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʡʞʝ ʙʝʟ 

ʟʤʽʥ. ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ ʟʘ ʰʚʠʜʢʽʩʪʶ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʽʜʭʽʜ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ 

ʧʽʩʣʷʧʨʦʤʝʥʝʚʠʭ ʝʬʝʢʪʽʚ ʟʘ ʮʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʨʦʱʝʥʦʛʦ 

 ̔ʥʝʧʦʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ (Panganiban et al., 2013; Joiner & van der 

Kogel, 2016; Jiao et al., 2022). 

ʆʪʞʝ, ʷʢʠʡ ʧʘʨʘʤʝʪʨ ʯʠ ʾʭ ʩʫʢʫʧʥʽʩʪʴ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʴ ʦʧʪʠʤʘʣʴʥʠʤʠ 

ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʤʠ ʙʽʦʤʘʨʢʝʨʘʤʠ (ʤʝʪʨʠʢʘʤʠ) ʚʽʜʧʦʚʽʜʽ ʥʘ ʚʧʣʠʚ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʫʪʠʥʥʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ? 

ʇʽʜ ʚʧʣʠʚʦʤ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʢʣʽʪʠʥʽ ʟʘʧʫʩʢʘʻʪʴʩʷ ʚʢʨʘʡ 

ʩʢʣʘʜʥʠʡ ʢʘʩʢʘʜ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʟʤʽʥʠ ʽʤʫʥʥʦʾ 
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ʨʝʛʫʣʷʮʽʾ, ʘʢʪʠʚʘʮʽʶ ʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʨʘʜʽʦʣʽʟ, ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʨʦʪʝʦʤʥʽ ʪʘ 

ʛʝʥʦʤʥʽ ʧʦʨʫʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʝʧʽʛʝʥʝʪʠʯʥʽ ʟʤʽʥʠ ʨʝʛʫʣʷʮʽʾ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ (Reisz 

et al., 2014; Mavragani et al., 2019). 

ʋʥʽʚʝʨʩʘʣʴʥʠʤ ʥʘʩʣʽʜʢʦʤ ʨʘʜʽʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʛʝʥʦʤʥʘ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʥʝʥʥʷ ʦʜʥʦ- ʪʘ 

ʜʚʦʣʘʥʮʶʛʦʚʠʭ ʨʦʟʨʠʚʽʚ ɼʅʂ ʪʘ ʾʭ ʥʝʢʦʨʝʢʪʥʦʾ ʨʝʧʘʨʘʮʽʾ. ɺʽʜʦʤʦ, ʱʦ ʨʘʜʽʘʮʽʡʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʟʦʶ ʚ 1,0 ɻʨ ʚʠʢʣʠʢʘʻ ʜʦ 40 ʜʚʦʣʘʥʮʶʛʦʚʠʭ ʪʘ ʤʘʡʞʝ 1000 

ʦʜʥʦʣʘʥʮʶʛʦʚʠʭ ʨʦʟʨʠʚʽʚ ɼʅʂ ʚ ʢʦʞʥʽʡ ʦʧʨʦʤʽʥʝʥʽʡ ʢʣʽʪʠʥʽ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʛʝʥʦʤʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʻ ʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʷʢʠʡ ʚʤʠʢʘʻ ʧʨʦʮʝʩʠ ʟʫʧʠʥʢʠ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʘʢʪʠʚʫʻ ʢʣʽʪʠʥʥʫ ʟʘʛʠʙʝʣʴ (Ward, 1988; Borges et al., 2008).   

ɺʘʛʦʤʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʜʽʾ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ 

ʽʥʰʠʭ ʤʫʪʘʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʽʛʨʘʻ ʥʝʛʘʪʠʚʥʠʡ ʩʧʘʜʢʦʚʠʡ ʚʘʥʪʘʞ. ʉʧʘʜʢʦʚʽ 

ʤʫʪʘʮʽʾ ʚ ʛʝʥʘʭ, ʷʢʽ ʟʘʜʽʷʥʽ ʚ ʧʨʦʮʝʩʽ ʨʝʧʘʨʘʮʽʾ ʜʚʦʣʘʥʮʶʛʦʚʠʭ ʨʦʟʨʠʚʽʚ ɼʅʂ 

(ʥʘʧʨʠʢʣʘʜ ʚ ʛʝʥʘʭ BRCA1, BRCA2, ɸʊʄ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʥʦʤʫ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʜʽʻʶ ʤʫʪʘʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ 

ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟ ʯʘʩʦʤ 

ʨʝʧʘʨʘʮʽʡʥʠʭ ʧʦʤʠʣʦʢ (Kumari et al., 2022).  

ɺʦʜʥʦʯʘʩ, ʚ ʨʘʜʽʦʙʽʦʣʦʛʽʾ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʝʬʝʢʪʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʞʠʚʦʤʫ 

ʦʨʛʘʥʽʟʤʽ ʚʥʘʩʣʽʜʦʢ ʧʨʦʤʝʥʝʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʜʥʽʻ ʁʽʟ ʜʦʤʽʥʫʶʯʠʭ ʪʝʦʨʽʡ 

 ̒ʪʝʦʨʽʷ ʤʽʰʝʥʽ, ʷʢʘ ʩʴʦʛʦʜʥʽ ʟʘʟʥʘʻ ʢʨʠʪʠʢʠ (Nomiya, 2013). 

ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʪʝ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʪʦʨʠʥʥʽ ʝʬʝʢʪʠ ʦʧʨʦʤʽʥʝʥʥʷ, ʷʢʠʤ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʦʾ ʫʚʘʛʠ ʟ ʙʦʢʫ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘʢ ʟʚʘʥʦʛʦ 

ʝʬʝʢʪʫ ʩʚʽʜʢʘ (bystander effect) (Sjostedt & Bezak, 2010; Chevalier et al., 2015; 

Sekaran et al., 2021). 

ʊʦʙʪʦ, ʢʨʽʤ ʧʨʷʤʠʭ ʤʽʰʝʥʝʚʠʭ ʝʬʝʢʪʽʚ, ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʣʶʜʠʥʠ ʜʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʣʠʚʘʻ ʤʘʥʽʬʝʩʪʘʮʽʷ ʪʘʢ 

ʟʚʘʥʠʭ ʥʝʤʽʰʝʥʝʚʠʭ ʝʬʝʢʪʽʚ. ɼʦ ʥʝʤʽʰʝʥʝʚʠʭ ʝʬʝʢʪʽʚ ʜʽʾ ʽʦʥʽʟʫʶʯʦʾ ʨʘʜʽʘʮʽʾ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʠʭ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʜʘʣʝʥʠʭ 

ʤʝʜʠʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʣʶʜʠʥʠ, ʥʘʣʝʞʠʪʴ ʨʘʜʽʘʮʽʡʥʦ-ʽʥʜʫʢʦʚʘʥʠʡ 

ʝʬʝʢʪ ʩʚʽʜʢʘ (RIBE, radiation induced bystander effect) ð ʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ-
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ʤʽʰʝʥʝʡ, ʧʦʰʢʦʜʞʝʥʠʭ ʽʦʥʽʟʫʶʯʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʽʥʜʫʢʫʚʘʪʠ ʚʪʦʨʠʥʥʽ 

ʙʽʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʥʝʦʧʨʦʤʽʥʝʥʠʭ ʢʣʽʪʠʥʘʭ-ʨʝʮʠʧʽʻʥʪʘʭ (Mothersill & Seymour, 

2001; Widel, 2016; Yahyapour et al., 2018; Pouget et al., 2018; Tang et al., 2023). 

ɯʩʥʫʚʘʥʥʷ RIBE ʜʦʚʝʜʝʥʦ ʧʨʠ ʜʽʾ ʜʞʝʨʝʣ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʨʽʟʥʦʶ 

ʱʽʣʴʥʽʩʪʶ ʽʦʥʽʟʘʮʽʾ, ʚʽʜ 5,0 ʤɻʨ ʜʦ 10,0 ɻʨ (Facoetti et al., 2006; Morgan, 2012; 

Burdak-Rothkamm & Rothkamm, 2018). ʉʘʤʝ ʷʚʠʱʝ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʧʨʦʷʚʽʚ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʬʝʥʦʤʝʥʘ ð çʚʽʜʧʦʚʽʜʽ ʩʚʽʜʢʘ (bystander response), ʚʠʢʣʠʢʘʥʦʛʦ 

ʨʝʘʢʮʽʻʶ ʢʣʽʪʠʥ ʥʘ ʽʥʜʫʢʦʚʘʥʠʡ ʛʝʥʦʪʦʢʩʠʯʥʠʡ ʩʪʨʝʩè (Facoetti et al., 2006; 

Verma & Tiku, 2017). 

ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ RIBE ʚʚʘʞʘʶʪʴʩʷ ʮʠʪʦʢʽʥʠ (ʟʦʢʨʝʤʘ, TGF-ɓ, TNF-

Ŭ, IL-8, IL-6); ʚʪʦʨʠʥʥʽ ʩʪʨʝʩ-ʤʝʩʝʥʜʞʝʨʠ (NO, H2O2); ʙʝʟʢʣʽʪʠʥʥʽ ʭʨʦʤʘʪʠʥʦʚʽ 

ʯʘʩʪʠʥʢʠ (cfCh) ʪʘ ʧʦʟʘʢʣʽʪʠʥʥʘ ɼʅʂ, ʚʠʚʽʣʴʥʝʥʽ ʚʥʘʩʣʽʜʦʢ ʘʧʦʧʪʦʟʫ 

ʨʘʜʽʦʯʫʪʣʠʚʠʭ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ ʘʙʦ ʤʘʣʽʛʥʽʟʦʚʘʥʠʭ ʢʣʽʪʠʥ (Chen et al., 2009; 

Morgan, 2012; Mittra et al., 2017; Wang et al., 2018). 

ʆʩʢʽʣʴʢʠ ʧʦʩʠʣʝʥʠʡ ʩʠʥʪʝʟ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʧʨʠ 

ʦʥʢʦʣʦʛʽʯʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʣʽʪʠʥ, ʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʟʣʦʷʢʽʩʥʠʭ ʪʘ ʥʦʨʤʘʣʴʥʠʭ 

ʢʣʽʪʠʥ ʧʦʜʽʙʥʠʡ ʜʦ ʨʝʟʫʣʴʪʘʪʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʧʨʦʤʽʥʝʥʠʤʠ ʪʘ ʥʝʦʧʨʦʤʽʥʝʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʪʦʙʪʦ ʜʦ RIBE, ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʷʢʠʤ ʚʽʥ ʜʽʩʪʘʚ ʥʘʟʚʫ tumor-induced 

bystander effect ð TIBE (Wang et al., 2018). 

ɺʚʘʞʘʶʪʴ, ʱʦ ʬʝʥʦʤʝʥ TIBE ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʪʦʨʠʥʥʠʭ ʟʣʦʷʢʽʩʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʴ ʫ ʦʥʢʦʣʦʛʽʯʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʷʢʠʭ ʤʦʞʝ ʱʝ 

ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʧʽʩʣʷ ʛʝʥʦʪʦʢʩʠʯʥʦʾ ʭʽʤʽ-̒ ʯʠ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʦ ʜʣʷ ʜʠʪʷʯʠʭ ʪʘ ʤʦʣʦʜʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ (Redon et al., 2010; Madhusudan 

& Wilson, 2013; Choi et al., 2014; Chisholm et al., 2018). 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʽʥʜʫʢʮʽʷ çʟʚʦʨʦʪʥʦʛʦè ʝʬʝʢʪʫ ʩʚʽʜʢʘ (ʚʧʣʠʚʫ ʥʝʦʧʨʦʤʽʥʝʥʠʭ 

ʢʣʽʪʠʥ ʥʘ ʦʧʨʦʤʽʥʝʥʽ) ʟʜʘʪʥʘ ʧʽʜʩʠʣʶʚʘʪʠ ʘʢʪʠʚʘʮʽʶ ʩʠʩʪʝʤ ʨʝʧʘʨʘʮʽʾ 

ʚ ʦʥʢʦʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʪʘʢʦʞ 

ʤʦʞʝ ʤʘʪʠ ʥʝʛʘʪʠʚʥʽ ʤʝʜʠʯʥʽ ʥʘʩʣʽʜʢʠ, ʭʦʯʘ ʚʽʥ ʽ ʦʜʝʨʞʘʚ ʥʘʟʚʫ çʝʬʝʢʪ 

ʧʦʨʷʪʫʥʢʫè (RIRE, radiation induced rescue effect) (Chen et al., 2011; Kobayashi 

et al., 2019). 
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ɺʩʽ ʮʽ ʧʨʦʮʝʩʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ, ʪʦʤʫ ʩʘʤʝ ʦʮʽʥʢʘ 

ʮʽʣʽʩʥʦʩʪʽ ʛʝʥʦʤʫ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʣʶʜʠʥʠ (Forker et al., 2015; Price 

et al., 2023). 

ɺʞʝ ʧʦʥʘʜ 40 ʨʦʢʽʚ çʟʦʣʦʪʠʤè ʩʪʘʥʜʘʨʪʦʤ ʚʚʘʞʘʻʪʴʩʷ ʦʮʽʥʢʘ 

ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʟʘ ʮʠʪʦʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ð ʩʧʝʮʠʬʽʯʥʠʤʠ 

ʭʨʦʤʦʩʦʤʥʠʤʠ ʘʙʝʨʘʮʽʷʤʠ (ʜʠʮʝʥʪʨʠʢʠ, ʮʝʥʪʨʠʯʥʽ ʢʽʣʴʮʷ) ʚ ʣʽʤʬʦʮʠʪʘʭ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ (ʃʇʂ) ʣʶʜʠʥʠ, ʚʠʥʠʢʥʝʥʥʷ ʷʢʠʭ ʘʩʦʮʽʡʦʚʘʥʝ ʟ ʨʘʜʽʘʮʽʡʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ (Agrawala et al., 2010).  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʠʭ ʪʝʩʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʚʦʢʘʮʽʡʥʠʤ 

ʦʧʨʦʤʽʥʝʥʥʷʤ ʢʫʣʴʪʫʨʠ ʃʇʂ in vitro (G0 ð sensitivity assay, G2 ð sensitivity 

assay), ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʭʦʚʘʥʦʾ ʭʨʦʤʦʩʦʤʥʦʾ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ (Shadley, 1994; Siri et al., 2021).  

ʆʜʥʘʢ ʦʢʨʝʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʪʦʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʘʜʽʦʯʫʪʣʠʚʦʩʪʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʧʦʤʠʣʢʦʚʦ ʥʝʛʘʪʠʚʥʠʭ vice versa ʧʦʤʠʣʢʦʚʦ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʦʩʢʽʣʴʢʠ ʚʠʥʠʢʥʝʥʥʷ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʤʠʣʦʢ ʚ ʨʝʧʘʨʘʮʽʾ 

ʨʦʟʨʠʚʽʚ ɼʅʂ, ʧʨʠ ʧʨʠʛʥʽʯʝʥʥʽ ʨʝʧʘʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʬʦʥʽ ʚʝʣʠʢʦʾ ʯʘʩʪʦʪʠ 

ʥʝʨʝʧʘʨʦʚʘʥʠʭ ʜʚʦʣʘʥʮʶʛʦʚʠʭ ʨʦʟʨʠʚʽʚ ɼʅʂ ʙʫʜʝ ʬʽʢʩʫʚʘʪʠʩʴ ʤʽʥʽʤʘʣʴʥʘ 

ʯʘʩʪʦʪʘ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ.  

ʆʩʪʘʥʥʽ ʨʦʢʠ ʧʦʟʥʘʯʝʥʦ ʘʢʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʪʘ 

ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ (Olive, 

2009; Azqueta et al., 2015). ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʧʦʚôʷʟʘʥʘ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ 

ʧʨʦʛʨʘʤʠ ʉometScore, OpenComet), ʜʦʩʪʫʧ ʜʦ ʷʢʦʛʦ ʚʽʜʢʨʠʪʠʡ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʪʦʯʥʽʩʪʴ ʪʘ ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʤʦʞʣʠʚʽʩʪʴ ʩʫʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ (Gyori et al., 2014; Gyori et al., 2021).  

ʆʢʨʝʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ 

ʯʘʩʪʦʪʫ ʦʜʥʦ- ʪʘ ʜʚʦʣʘʥʮʶʛʦʚʠʭ ʨʦʟʨʠʚʽʚ ɼʅʂ, ʘʢʪʠʚʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, 
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ʘʧʦʧʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ ʨʝʧʘʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʢʣʽʪʠʥʽ (Olive & 

Ban§th, 2006; Langie et al., 2015).  

ɺʦʜʥʦʯʘʩ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʮʴʦʤʫ ʜʘʥʽ ʤʦʞʫʪʴ ʧʦʚʥʦ  ʁʤʽʨʦ  ʁʥʝ ʚʽʜʦʙʨʘʞʘʪʠ 

ʪʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ ɼʅʂ (Detinis Zur et al., 2023). ɸʜʞʝ 

ʚʥʘʩʣʽʜʦʢ ʧʦʤʠʣʢʦʚʦʾ ʨʝʧʘʨʘʮʽʾ ʨʦʟʨʠʚʽʚ ɼʅʂ, ʟʘʛʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʧʽʜʚʠʱʝʥʥʷʤ ʯʘʩʪʦʪʠ 

ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʚʧʣʠʚʫ ʽʦʥʽʟʫʶʯʦʾ ʨʘʜʽʘʮʽʾ (ʜʠʮʝʥʪʨʠʯʥʠʭ ʭʨʦʤʦʩʦʤ, 

ʪʨʘʥʩʣʦʢʘʮʽʡ, ʢʽʣʴʮʝʚʠʭ ʭʨʦʤʦʩʦʤ ʪʦʱʦ).  

ʆʙʛʦʚʦʨʶʶʯʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ, ʥʝ ʤʦʞʥʘ 

ʦʤʠʥʫʪʠ ʫʚʘʛʦʶ ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʫ 2023 ʨʦʮʽ ʜʦʢʫʤʝʥʪ, ʱʦ ʤʽʩʪʠʪʴ ʟʙʽʨʢʫ 

ʧʨʦʪʦʢʦʣʽʚ ʜʦʩʣʽʜʞʝʥʴ ɼʅʂ ʤʦʜʠʬʽʢʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ (Collins et al., 2023). 

ʎʷ ʧʫʙʣʽʢʘʮʽʷ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʽʥʪʝʨʥʘʮʽʦʥʘʣʴʥʦʾ ʩʧʽʚʧʨʘʮʽ ʧʦʪʫʞʥʦʾ 

ʢʦʤʘʥʜʠ ʜʦʩʣʽʜʥʠʢʽʚ ʟ̔ 69 ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ɸʟʽʾ 

ʪʘ ɭʚʨʦʧʠ. ɸʚʪʦʨʘʤʠ ʢʦʥʩʝʥʩʫʩʥʦ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʢʦʤʝʪʥʠʡ ʘʥʘʣʽʟ 

 ̒ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʚʠʷʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʷʜʝʨʥʦʾ ɼʅʂ ʚ ʦʢʨʝʤʠʭ 

ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ, ʚʽʜ ʜʨʽʞʜʞʽʚ ʜʦ ʣʶʜʠʥʠ, ʪʘ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʨʽʟʥʽ ʪʠʧʠ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ. ʆʙʛʦʚʦʨʶʶʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʦʢʦʣʫ ʘʥʘʣʽʟʫ 

ʢʦʤʝʪʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʟʨʘʟʢʘ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʫʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ ʧʨʠ ʦʙʨʦʙʮʽ ʟʨʘʟʢʽʚ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʶ ʯʫʪʣʠʚʽʩʪʴ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʨʽʚʥʷʭ ʧʦʰʢʦʜʞʝʥʴ ʤʽʞ ʛʨʫʧʘʤʠ ʟʨʘʟʢʽʚ. ʄʦʚʠʪʴʩʷ 

ʧʨʦ ʪʝ, ʱʦ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʝʪʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʠ ʚʠʧʨʦʙʫʚʘʥʽ 

ʰʠʨʦʢʠʤʠ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʛʨʫʧʘʤʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠʩʴ 

ʱʦʜʦ ʦʜʥʽʻʾ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʝʨʝʚʘʛ ʮʴʦʛʦ ʘʥʘʣʽʟʫ, ʷʢ ʪʝʩʪʫ in vivo ʥʘ 

ʛʝʥʦʪʦʢʩʠʯʥʽʩʪʴ. ɼʘʥʠʡ ʜʦʢʫʤʝʥʪ ʚʢʣʶʯʘʻ ʩʝʨʽʶ ʢʦʥʩʝʥʩʫʩʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʝʪʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʪʠʧʽʚ ʢʣʽʪʠʥ, 

ʚʠʜʽʚ ʽ ʪʠʧʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ, ʪʠʤ ʩʘʤʠʤ ʜʝʤʦʥʩʪʨʫʶʯʠ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. 

ʆʪʞʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟʫ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ 

ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʙʽʣʴʰ ˇʨʫʥʪʦʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 
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ʚʽʜʧʦʚʽʜʽ ʧʘʮʽʻʥʪʘ ʥʘ ʚʧʣʠʚ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʥʘʙʣʠʞʝʥʥʷ ʮʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ, ʱʦ ʻ ʥʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʽʜʭʦʜʽʚ ʧʨʝʮʠʟʽʡʥʦʾ ʨʘʜʽʘʮʽʡʥʦʾ ʦʥʢʦʣʦʛʽʾ. ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʧʨʘʢʪʠʯʥʦʛʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʙʫʪʠ ʢʦʤʙʽʥʘʮʽʷ ʤʝʪʦʜʽʚ ʢʣʘʩʠʯʥʦʛʦ 

ʮʠʪʦʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʝʣʝʢʪʨʦʬʦʨʝʟʫ 

ʦʢʨʝʤʠʭ ʢʣʽʪʠʥ. ʆʩʢʽʣʴʢʠ ʮʝʡ ʧʽʜʭʽʜ ʱʦ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʦʮʽʥʠʪʠ ʚʧʣʠʚ 

ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʥʦʤʫ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʣʶʜʠʥʠ 

ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʾ, ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʢʦʨʝʢʪʥʽʩʪʴ ʨʦʙʦʪʠ ʨʝʧʘʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʘʧʦʧʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʤʽʪʦʪʠʯʥʦʛʦ ʮʠʢʣʫ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ, ʧʨʠ ʦʙʛʦʚʦʨʝʥʥʽ 

ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʘʨʪʦ ʚʠʟʥʘʪʠ ʦʩʦʙʣʠʚʫ 

ʩʢʣʘʜʥʽʩʪʴ ʮʽʻʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʜʣʷ ʢʣʽʥʽʯʥʠʭ ʬʘʭʽʚʮʽʚ. ɼʣʷ ʮʴʦʛʦ ʽʩʥʫʻ 

ʱʦʥʘʡʤʝʥʰʝ ʜʝʢʽʣʴʢʘ ʟʘʟʥʘʯʝʥʠʭ ʥʠʞʯʝ ʧʽʜʩʪʘʚ. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʩʣʽʜ ʫʩʚʽʜʦʤʠʪʠ, ʱʦ ʇʊ ʷʢ ʢʣʶʯʦʚʘ ʤʦʜʘʣʴʥʽʩʪʴ 

ʚ ʦʥʢʦʣʦʛʽʯʥʦʤʫ ʣʽʢʫʚʘʥʥʽ, ʻ ʜʦʩʠʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʶ ʚ ʢʣʽʥʽʯʥʠʭ ʧʽʜʭʦʜʘʭ ʜʦ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. ʊʦʙʪʦ, ʥʘ ʩʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʞʠʤʽʚ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦ ʚʩʝ ʱʝ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʧʨʘʢʪʠʯʥʦ ʥʘ ʩʘʤʦʤʫ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʇʊ, ʙʽʣʴʰ, ʥʽʞ ʩʪʦʨʽʯʯʷ 

ʪʦʤʫ.  

ʅʘʪʦʤʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʦʢʦʨʽʥʥʽ ʟʤʽʥʠ ʚ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʚʜʷʢʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʡ ʩʧʽʚʧʨʘʮʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʦʛʘʣʠʥʘ ʤʽʞ ʜʦʢʣʽʥʽʯʥʠʤʠ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ 

ʧʨʘʢʪʠʯʥʦʶ ʨʘʜʽʘʮʽʡʥʦʶ ʦʥʢʦʣʦʛʽʻʶ. 

ɺʦʜʥʦʯʘʩ, ʩʫʯʘʩʥʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʪʦʯʥʦʩʪʽ ʜʦʩʪʘʚʢʠ ʜʦʟʠ 

ʦʧʨʦʤʽʥʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʝʮʠʟʽʡʥʦʾ ʇʊ ̔  ʦʙʫʤʦʚʣʶʶʪʴ 

ʟʘʧʠʪ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʤʦʜʝʨʥʽʟʘʮʽʶ ʨʝʞʠʤʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. 
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ʆʜʥʘʢ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʝʬʝʢʪʠʚʥʽʩʪʶ ʽ ʪʦʢʩʠʯʥʽʩʪʶ ʨʽʟʥʠʭ 

ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʽʾ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʷʢʦʾ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʙʫʤʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʥʘʜʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʢʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʡ ʚʽʜʧʦʚʽʜʥʦ ʥʝʤʦʞʣʠʚʽʩʪʶ 

ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʨʠʟʠʢʽʚ ʥʝʙʘʞʘʥʠʭ ʧʨʦʤʝʥʝʚʠʭ ʝʬʝʢʪʽʚ.  

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʇʊ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʟʘʜʽʷʥʠʭ ʚ ʦʥʢʦʣʦʛʽʾ ʤʝʪʦʜʽʚ 

ʣʽʢʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʽʜʧʦʚʽʜʽ ʥʘ ʦʧʨʦʤʽʥʝʥʥʷ 

ʥʘʣʝʞʠʪʴ ʜʦ ʦʩʥʦʚʥʠʭ ʜʨʘʡʚʝʨʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʴʦʾ ʢʦʥʮʝʧʮʽʾ ʧʨʝʮʠʟʽʡʥʦʾ 

ʤʝʜʠʮʠʥʠ. ʊʦʤʫ ʬʘʭʦʚʘ ʩʧʽʣʴʥʦʪʘ ʤʘʻ ʟʨʦʙʠʪʠ ʧʦʪʫʞʥʠʡ ʢʨʦʢ ʜʦ ʤʦʜʠʬʽʢʘʮʽʾ 

ʽʩʥʫʶʯʠʭ ʨʝʞʠʤʽʚ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʦʧʪʠʤʽʟʦʚʘʥʽ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʜʽʡʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʙʘʛʘʪʦʮʝʥʪʨʦʚʦʾ ʚʘʣʽʜʘʮʽʾ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺ ʧʽʜʩʫʤʢʫ ʜʦ ʦʛʣʷʜʫ ʧʨʦʙʣʝʤʠ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ. ʆʧʪʠʤʽʟʘʮʽʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ  ̒ʩʢʣʘʜʥʦ  ʁʧʨʦʙʣʝʤʦ ,ʁ ʱʦ 

ʚʠʤʘʛʘʻ ʥʘʛʘʣʴʥʦʛʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʚʠʚʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʬʨʘʢʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ 

ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʘʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ 

ʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʤʫ ʣʽʢʫʚʘʥʥ ̔ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ 

ʦʙʥʘʜʽʡʣʠʚʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʦʢʨʘʱʝʥʥʷ ʥʝʡʨʦʦʥʢʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ 

ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟ ʢʦʥʮʝʧʮʽʻʶ 

ʧʨʝʮʠʟʽʡʥʦʾ ʤʝʜʠʮʠʥʠ, ʱʦ ʤʘʶʪʴ ʜʦʢʘʟʦʚʝ ʧʽʜˇʨʫʥʪʷ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1. ɿʘʛʘʣʴʥʠʡ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ 

ʈʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚ ɼʝʨʞʘʚʥʽʡ ʫʩʪʘʥʦʚʽ çɯʥʩʪʠʪʫʪ ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʽʤ. ʘʢʘʜ. 

ɸ.ʇ. ʈʦʤʦʜʘʥʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè (ʜʘʣʽ ɯʅʍ), ʥʘ ʙʘʟʽ ʚʽʜʜʽʣʫ ʘʜôʶʚʘʥʪʥʠʭ 

ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʧʫʭʣʠʥʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʚʽʜʜʽʣʫ 

ʥʝʡʨʦʨʘʜʽʦʣʦʛʽʾ ʪʘ ʨʘʜʽʦʥʝʡʨʦʭʽʨʫʨʛʽʾ, ʚʽʜʜʽʣʝʥʥʷ ʨʘʜʽʦʥʝʡʨʦʭʽʨʫʨʛʽʾ ʚ ʧʝʨʽʦʜ 

2013ï2023 ʨʨ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

297 ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦ ʚʝʨʠʬʽʢʦʚʘʥʠʤ ʜʽʘʛʥʦʟʦʤ ʛʣʽʦʙʣʘʩʪʦʤʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ ʪʘ ʚʠʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʚʢʣʶʯʝʥʥʷ, ʟʘʛʘʣʴʥʘ ʚʠʙʽʨʢʘ 297 ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʟʘʣʫʯʝʥʘ ʜʦ 5-ʪʠ ʦʩʥʦʚʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (n=205 ʧʘʮʽʻʥʪʽʚ). 

2. ʗʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʽʩʣʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʪʘ 

ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ (n=159 ʧʘʮʽʻʥʪʽʚ). 

3. ɺʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʛʽʧʦʬʨʘʢʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʚ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʨʝʞʠʤʽ (n=68 ʧʘʮʽʻʥʪʽʚ).  

4. ɼʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʘ ʚʘʢʮʠʥʘʮʽʷ ʷʢ ʩʢʣʘʜʦʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (n=24 ʧʘʮʽʻʥʪʘ). 

5. ɸʥʘʣʽʟ ʜʘʥʠʭ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʱʦʜʦ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (n=85 ʧʘʮʽʻʥʪʽʚ).  

ʅʘ ʨʠʩʫʥʢʫ 2.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥ,ɹ ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 
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ʈʠʩ. 2.1. ɼʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

 

ɼʠʟʘʡʥ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʟ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʝʪʘʣʽʟʦʚʘʥʦ ʥʠʞʯʝ. 

ʋʩʽ ʧʘʮʽʻʥʪʠ, ʚʢʣʶʯʝʥʽ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʜʘʣʠ ʧʠʩʴʤʦʚʫ ʽʥʬʦʨʤʦʚʘʥʫ 

ʟʛʦʜʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʽʜʥʦ ʟ ɻʝʣʴʩʽʥʩʴʢʦʶ ʜʝʢʣʘʨʘʮʽʻʶ ɺʩʝʩʚʽʪʥʴʦʾ 

ʤʝʜʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ʧʨʦ ʝʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʫʯʘʩʪʶ ʣʶʜʠʥʠ https://www.wma.net/policies-post/wma-declaration-of-helsinki-

ethical-principles-for-medical-research-involving-human.  

ʅʘʜʘʶʯʠ ʟʛʦʜʫ ʥʘ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʘʮʽʻʥʪ ʤʘʚ ʧʨʘʚʦ ʦʪʨʠʤʘʪʠ 

ʚʠʯʝʨʧʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʜʦʩʣʽʜʥʠʢʘ ʧʨʦ ʮʽʣʽ, ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʡʤʦʚʽʨʥʽ 
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ʫʩʢʣʘʜʥʝʥʥʷ ʱʦʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʧʦʜʘʣʴʰʦʾ ʫʯʘʩʪʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ. ʋ ʨʘʟʽ 

ʚʽʜʤʦʚʠ ʧʘʮʽʻʥʪʘ ʚʽʜ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ ʜʦʩʣʽʜʥʠʢ ʧʦʚʠʥʝʥ ʙʫʚ 

ʯʽʪʢʦ ʧʦʽʥʬʦʨʤʫʚʘʪʠ ʧʘʮʽʻʥʪʘ ʱʦʜʦ ʥʘʩʣʽʜʢʽʚ ʪʘʢʦʾ ʚʽʜʤʦʚʠ. ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʜʦʩʣʽʜʥʠʢ ʤʘʚ ʧʨʘʚʦ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʧʦʜʘʣʴʰʦʛʦ ʟʘʣʫʯʝʥʥʷ ʧʘʮʽʻʥʪʘ 

ʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʱʦ ʦʩʪʘʥʥʽʡ ʥʝ ʚʠʢʦʥʫʚʘʚ ʤʝʜʠʯʥʠʭ ʧʨʠʧʠʩʽʚ ʪʘ ʧʨʘʚʠʣ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʃʽʢʫʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʙʫʣʦ ʧʨʠʧʠʥʠʪʠ ʚ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʦʷʚʽʚ ʪʦʢʩʠʯʥʦʩʪʽ, ʥʝʩʫʤʽʩʥʠʭ ʟ ʧʦʜʘʣʴʰʠʤ ʣʽʢʫʚʘʥʥʷʤ, ʱʦ, ʥʘ ʜʫʤʢʫ 

ʜʦʩʣʽʜʥʠʢʘ, ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʦʜʘʣʴʰʠʤ ʧʨʦʮʝʜʫʨʘʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʘʙʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʥʝʜʦʮʽʣʴʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʽʥʪʝʨʝʩʽʚ ʧʘʮʽʻʥʪʘ. ʇʨʠʧʠʥʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʚʠʥʥʦ ʙʫʣʦ ʙ ʚʽʜʙʫʪʠʩʷ ʪʘʢʦʞ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ, ʟʘ 

ʦʮʽʥʢʦʶ ʜʦʩʣʽʜʥʠʢʘ, ʙʫʣʠ ʩʧʨʦʤʦʞʥʽ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ 

ʧʘʮʽʻʥʪʘ ʪʘ ʟʘʛʨʦʞʫʚʘʣʠ ʡʦʛʦ ʙʝʟʧʝʮʽ. 

 

2.1.1. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ çɺʠʟʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ 

ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ 

ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʝ 

ʥʝʨʘʥʜʦʤʽʟʦʚʘʥʝ ʦʜʥʦʮʝʥʪʨʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ˉ 1 ʟʘʣʫʯʝʥʦ 205 ʧʘʮʽʻʥʪʽʚ 

ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʢʦʤʧʣʝʢʩʥʝ 

ʘʜôʶʚʘʥʪʥʝ ʣʽʢʫʚʘʥʥʷ ʚ ɯʅʍ ʚ ʧʝʨʽʦʜ ʟ 2013 ʨ. ʧʦ 2020 ʨ.. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʞʽʥʢʠ ʽ ʯʦʣʦʚʽʢʠ ʚʽʢʦʤ Ó18 ʨʦʢʽʚ; 

ï ʫʩʚʽʜʦʤʣʝʥʘ ʪʘ ʜʦʙʨʦʚʽʣʴʥʘ ʧʦʽʥʬʦʨʤʦʚʘʥʘ ʧʠʩʴʤʦʚʘ ʟʛʦʜʘ ʥʘ 

ʣʽʢʫʚʘʥʥʷ, ʙʘʞʘʥʥʷ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʦʮʝʜʫʨ ʜʦʩʣʽʜʞʝʥʥʷ 

ʡ ʧʦʜʘʣʴʰʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ;  

ï ʦʯʽʢʫʚʘʥʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ > 3 ʤʽʩ.; 

ï ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʜʽʘʛʥʦʟ ʛʣʽʦʙʣʘʩʪʦʤʠ; 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ Ó60 ʙʘʣʽʚ; ʟʘ 

ʰʢʘʣʦʶ ECOG Ò 1 ʙʘʣʘ; 
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ï ʟʘʚʝʨʰʝʥʘ ʘʜôʶʚʘʥʪʥʘ ʇʊ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʨʝʞʠʤʽ, ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʨʝʞʠʤʽ ʘʙʦ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ɿʘ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʭʦʯʘ ʙ ʦʜʥʦʤʫ ʟ ʥʘʩʪʫʧʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʘʮʽʻʥʪʠ 

ʥʝ ʚʢʣʶʯʘʣʠʩʴ ʚ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʚʽʢ <18 ʨʦʢʽʚ; 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʚʝʨʠʬʽʢʘʮʽʾ ʜʽʘʛʥʦʟʫ ʛʣʽʦʙʣʘʩʪʦʤʠ; 

ï ʧʦʰʠʨʝʥʥʷ ʛʣʽʦʙʣʘʩʪʦʤʠ ʚ ʟʘʜʥʶ ʯʝʨʝʧʥʫ ʷʤʢʫ ʘʙʦ ʩʧʽʥʘʣʴʥʦ; 

ï ʥʝʟʘʚʝʨʰʝʥʘ ʘʜôʶʚʘʥʪʥʘ ʇʊ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʨʝʞʠʤʽ, 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʞʠʤʽ ʘʙʦ ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; 

ï ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʩʪʘʜʽʾ ʜʝʢʦʤʧʝʥʩʘʮʽʾ (ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʚʠʨʘʞʝʥʦʶ ʢʣʽʥʽʯʥʦʶ ʩʠʤʧʪʦʤʘʪʠʢʦʶ, ʧʨʦʷʚʘʤʠ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ; ʽʰʝʤʽʯʥʠʡ ʘʙʦ ʛʝʤʦʨʘʛʽʯʥʠʡ ʽʥʩʫʣʴʪ ʚ ʛʦʩʪʨʦ-ʧʽʜʛʦʩʪʨʽʡ ʩʪʘʜʽʾ; 

ʩʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ IV ʢʣʘʩʫ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʅʴʶ-ʁʦʨʩʴʢʦʾ 

ʘʩʦʮʽʘʮʽʾ ʩʝʨʮʷ (Voloshyna et al., 2022); ʥʝʢʫʨʘʙʝʣʴʥʝ ʽʥʰʝ ʦʥʢʦʣʦʛʽʯʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ); 

ï ʙʫʜʴ-ʷʢʽ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʽ ʦʙʩʪʘʚʠʥʠ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʣʽʜʥʠʢʫ 

ʩʭʚʘʣʠʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʘ ʫ  ʜʦʩʣʽʜʞʝʥʥʷ; 

ï ʚʘʛʽʪʥʽʩʪʴ; 

ï ʥʝʙʘʞʘʥʥʷ ʧʘʮʽʻʥʪʘ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʙʦ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʡʦʛʦ ʧʨʘʚʠʣ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ˉ 1 çɺʠʟʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʝʬʝʢʪʫ ʣʽʢʫʚʘʥʥʷ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5-ʪʠ ʧʦʩʣʽʜʦʚʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʝʪʘʧʽʚ: 

1) ʘʥʘʣʽʟ ɿɺ ʪʘ ɹʇɺ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʘʜôʶʚʘʥʪʥʫ ʇʊ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʨʝʞʠʤʦʤ, ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ ʨʝʞʠʤʦʤ ʘʙʦ ʤʝʪʦʜʦʤ 

ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ; 

2) ʘʥʘʣʽʟ ʢʘʥʮʝʨ-ʩʧʝʮʠʬʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʂʉɺ) ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ; 

3) ʘʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚʽʢʦʚʦʾ ʛʨʫʧʠ 

Ó60 ʨʦʢʽʚ; 
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4) ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʂʉɺ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ 

ʥʘʧʽʚʧʘʨʘʤʝʪʨʠʯʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ; 

5) ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ H0 ʱʦʜʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʣʽʢʫʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ 

ʟʘ ʤʫʣʴʪʠʢʣʘʩʪʝʨʥʠʤʠ ʩʪʨʘʪʠʬʽʢʘʮʽʡʥʠʤʠ ʚʠʙʽʨʢʘʤʠ. 

ɯʥʽʮʽʘʣʴʥʠʡ ʘʥʘʣʽʟ ʙʫʚ ʨʦʟʧʦʯʘʪʠʡ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʙʽʨʢʠ 205 (100,0 %) 

ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 

ʪʨʠ ʢʦʛʦʨʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʇʊ:  

ï ʛʨʫʧʘ ʉʇʊ ð 49 (23,9 %) ʧʘʮʽʻʥʪʽʚ (ʩʪʘʥʜʘʨʪʥʠʡ ʨʝʞʠʤ ʇʊ: 

30 ʬʨʘʢʮʽʡ, ʈɺɼ 2,0 ɻʨ, ʉɺɼ 60,0 ɻʨ); 

ï ʛʨʫʧʘ ɻʇʊ ð 110 (53,7 %) ʧʘʮʽʻʥʪʽʚ (ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ ʇʊ: 

15 ʬʨʘʢʮʽʡ, ʈɺɼ 3,5 ɻʨ, ʉɺɼ 52,5 ɻʨ); 

ï ʛʨʫʧʘ WBRT ð 46 (22,4 %) ʧʘʮʽʻʥʪʽʚ (ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ: 5 ʬʨʘʢʮʽʡ, ʈɺɼ 5,0 ɻʨ, ʉɺɼ 25,0 ɻʨ).  

ɺʝʩʴ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʦʧʨʦʤʽʥʶʚʘʚʩʷ ʤʝʪʦʜʠʢʦʶ WBRT (Whole Brain 

Radiotherapy) ʟʘ ʫʤʦʚʠ ʤʫʣʴʪʠʬʦʢʘʣʴʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘ ʜʘʥʠʤʠ ʥʝʡʨʦʚʽʟʫʘʣʽʟʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʈʽʰʝʥʥʷ ʱʦʜʦ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʠʡʤʘʣʦʩʴ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʢʦʥʩʠʣʽʫʤʦʤ ʫʩʪʘʥʦʚʠ. 

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʚ ʨʘʤʢʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʙʘʟʽ ʦʩʥʦʚʥʦʾ 

ʚʠʙʽʨʢʠ 205 ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʨʝʤʠʭ ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ 

ʢʦʛʦʨʪ, ʩʬʦʨʤʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ ʢʦʞʥʦʛʦ ʝʪʘʧʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʢʦʞʥʦʾ ʟ ʮʠʭ ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʢʦʛʦʨʪ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʮʝʚʽ ʪʦʯʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʘʣʽ, ʚ ʨʦʟʜʽʣʽ ʨʝʟʫʣʴʪʘʪʽʚ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

 

2.1.2. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ çʗʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʽʩʣʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʾ ʪʘ ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ 

ʪʝʨʘʧʽʾè. ɼʣʷ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʗɾ ʚ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʤʫ ʧʝʨʽʦʜʽ 

ʟ ʦʩʥʦʚʥʦʾ ʚʠʙʽʨʢʠ 205 ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦ ʚʝʨʠʬʽʢʦʚʘʥʦʶ 
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ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʦʛʦʨʪʫ 159 (100,0 %) ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʘʜôʶʚʘʥʪʥʫ ʇʊ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ (ʛʨʫʧʘ ʉʇʊ, 49 (30,8 %) ʧʘʮʽʻʥʪʽʚ) ʪʘ 

ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ (ʛʨʫʧʘ ɻʇʊ, 110 (69,2 %) ʧʘʮʽʻʥʪʽʚ) ʨʝʞʠʤʘʤʠ ʚ ɯʅʍ ʚ ʧʝʨʽʦʜ 

ʟ 2013 ʧʦ 2020 ʨʦʢʠ.  

ɺ ʜʦʩʣʽʜʞʝʥʥʷ ˉ 2 ʥʝ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʧʘʮʽʻʥʪʠ ʟ ʤʫʣʴʪʠʬʦʢʘʣʴʥʠʤ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʚ ʷʢʦʩʪʽ ʘʜôʶʚʘʥʪʥʦʾ ʇʊ ʦʪʨʠʤʘʣʠ ʢʫʨʩ 

ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɺ ʽʥʰʦʤʫ ʢʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʪʘ 

ʚʠʢʣʶʯʝʥʥʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʫʟʛʦʜʞʫʚʘʣʠʩʷ ʟ ʥʘʚʝʜʝʥʠʤʠ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ˉ 1. 

ɼʦʩʣʽʜʞʝʥʥʷ ʗɾ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦ ʚʠʚʯʝʥʥʶ ʪʘ ʣʽʢʫʚʘʥʥʶ ʨʘʢʫ (EORTC) Quality of Life Questionnaire 

Core-30 (QLQ-C30 version 3.0) (Fayers et al., 1995), ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʘ ʚʘʣʽʜʥʽʩʪʴ 

ʷʢʦʛʦ ʙʫʣʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʚ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ (Taphoorn et al., 2005; 

Minniti et al., 2013; Kumar et al., 2020; Baba & Adali, 2021). 

ʇʝʨʚʠʥʥʽ ʢʽʥʮʝʚʽ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʗɾ ʚ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʤʫ ʧʝʨʽʦʜʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʦʧʨʦʤʽʥʝʥʠʭ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʠʤ 

ʨʝʞʠʤʘʤʠ, ʟʘ ʰʢʘʣʦʶ ɻʉɿ, ʜʦʤʝʥʘʤʠ ʙʝʟʩʦʥʥʷ ʽ ʚʪʦʤʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ EORTC 

QLQ-C30 v. 3.0. 

ʆʧʠʪʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʱʦʜʦ ɻʉɿ, ʟʘ ʜʦʤʝʥʘʤʠ ʙʝʟʩʦʥʥʷ ʽ ʚʪʦʤʠ (ʙʘʣʠ 

ʩʠʤʧʪʦʤʽʚ) ʧʨʦʚʦʜʠʣʦʩʴ ʪʨʠʯʽ ʧʦʩʣʽʜʦʚʥʦ ʧʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʦʛʣʷʜʘʭ 

ʚ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʤʫ ʧʝʨʽʦʜʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʝʨʝʟ 3, 6 ʪʘ 

12 ʤʽʩ. ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʇʊ (ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʰʝ, ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʦʧʠʪʫʚʘʥʥʷ).  

ʋʩʽ ʰʢʘʣʠ ʪʘ ʦʜʠʥʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʶʪʴʩʷ ʚ ʙʘʣʘʭ ʚʽʜ 0 ʜʦ 100: ʱʦ 

ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʻ ʙʘʣ ʟʘ ʰʢʘʣʦʶ ɻʉɿ, ʪʦ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʻ ʨʽʚʝʥʴ ʗɾ; ʥʘʚʧʘʢʠ, ʱʦ 

ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʻ ʙʘʣ ʟʘ ʰʢʘʣʦʶ ʩʠʤʧʪʦʤʽʚ, ʪʦ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʻ ʨʽʚʝʥʴ ʢʣʽʥʽʯʥʦʾ 

ʩʠʤʧʪʦʤʘʪʠʢʠ. ʉʫʤʘʨʥʽ ʙʘʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟ çʩʠʨʠʭè ʙʘʣʽʚ (raw scores) ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʥʘʩʪʘʥʦʚ ʟ ʧʽʜʨʘʭʫʥʢʫ ʙʘʣʽʚ EORTC QLQ-C30 v. 3.0.  

ʆʩʢʽʣʴʢʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 2 ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʗɾ ʚ ʢʦʛʦʨʪʽ, ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʷʢʦʾ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 1, ʪʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʣʘʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 
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ʨʦʙʦʪʠ ʜʘʥʽ ʜʝʩʢʨʠʧʪʠʚʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʱʦʜʦ ʮʽʻʾ ʢʦʛʦʨʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 1 (ʨʦʟʜʽʣ 3).  

 

2.1.3. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ çɺʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʛʽʧʦʬʨʘʢʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ 

ʚ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʤʫ ʨʝʞʠʤʽè. ʈʝʪʨʦʩʧʝʢʪʠʚʥʝ ʦʜʥʦʮʝʥʪʨʦʚʝ 

ʥʝʨʘʥʜʦʤʽʟʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʽʟʫ 68 (100 %) 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ 

ʟ ʧʨʠʚʦʜʫ ʧʨʦʜʦʚʞʝʥʦʛʦ ʨʦʩʪʫ/ʨʝʮʠʜʠʚʫ ʧʫʭʣʠʥʠ ʚ ʧʝʨʽʦʜ ʟ 2014 ʧʦ 2020 ʨʦʢʠ. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʞʽʥʢʠ ʽ ʯʦʣʦʚʽʢʠ ʚʽʢʦʤ Ó18 ʨʦʢʽʚ; 

ï ʫʩʚʽʜʦʤʣʝʥʘ ʪʘ ʜʦʙʨʦʚʽʣʴʥʘ ʧʦ̔ʥʬʦʨʤʦʚʘʥʘ ʧʠʩʴʤʦʚʘ ʟʛʦʜʘ ʥʘ 

ʣʽʢʫʚʘʥʥʷ, ʙʘʞʘʥʥʷ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʦʮʝʜʫʨ ʜʦʩʣʽʜʞʝʥʥʷ 

 ̔ʧʦʜʘʣʴʰʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ;  

ï ʦʯʽʢʫʚʘʥʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ > 3 ʤʽʩ.; 

ï ʢʣʽʥʽʢʦ-ʨʘʜʽʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʪʘ/ʘʙʦ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ; 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ Ó60 ʙʘʣʽʚ; ʟʘ 

ʰʢʘʣʦʶ ECOG Ò 1 ʙʘʣʘ; 

ï ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ. 

ʇʝʨʚʠʥʥʽ ʢʽʥʮʝʚʽ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʂʉɺ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʽʩʣʷ 

ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ (ɺʇʉʈʍ) ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ ʛʣʽʦʙʣʘʩʪʦʤʠ, 

ʦʧʨʦʤʽʥʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʈʍ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ ʚ ʂʉɺ ʚʠʟʥʘʯʘʣʘʩʴ ʷʢ ʯʘʩ ʚʽʜ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʜʦ ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʘ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʦʾ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ (ʧʦʜʽʷ) ʘʙʦ ʜʘʪʠ ʦʩʪʘʥʥʴʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

(ʮʝʥʟʫʨʦʚʘʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ). ɼʦ ʮʝʥʟʫʨʦʚʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʠ ʚʽʜʥʦʩʠʣʠ ʚʩʽ 

ʚʠʧʘʜʢʠ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʫʤʦʚʽ ʧʦʜʽʾ ʂʉɺ, ʚʢʣʶʯʥʦ ʟ ʚʠʧʘʜʢʘʤʠ ʦʩʪʘʥʥʴʦʛʦ 

ʢʦʥʪʘʢʪʫ ʟ ʧʘʮʽʻʥʪʦʤ, ʢʦʣʠ ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ ʞʠʚʠʤ, ʘʙʦ ʚʠʧʘʜʢʘʤʠ, ʢʦʣʠ ʢʦʥʪʘʢʪ 
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ʟ ʧʘʮʽʻʥʪʦʤ ʙʫʚ ʚʪʨʘʯʝʥʠʤ, ʘʙʦ ʚʠʧʘʜʢʘʤʠ, ʢʦʣʠ ʩʤʝʨʪʴ ʧʘʮʽʻʥʪʘ ʥʝ ʙʫʣʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ʧʫʭʣʠʥʦʶ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ ʚ ɺʇʉʈʍ ʚʠʟʥʘʯʘʣʘʩʴ ʷʢ ʯʘʩ ʚʽʜ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʜʦ ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʘ (ʧʦʜʽʷ) ʘʙʦ ʜʘʪʠ 

ʦʩʪʘʥʥʴʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʮʝʥʟʫʨʦʚʘʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ). ʊʘʢʦʞ ʜʦ 

ʮʝʥʟʫʨʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʤʠ ʚʽʜʥʦʩʠʣʠ ʪʘʢʽ, ʢʦʣʠ ʢʦʥʪʘʢʪ ʟ ʧʘʮʽʻʥʪʦʤ ʙʫʚ 

ʚʪʨʘʯʝʥʠʤ. 

ɺʪʦʨʠʥʥʽ ʢʽʥʮʝʚʽ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ 

ʚʠʞʠʚʘʥʽʩʪʶ ʪʘ ʥʘʩʪʫʧʥʠʤʠ ʥʝʟʘʣʝʞʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʢʦʚʘʨʽʘʪʘʤʠ): ʩʪʘʪʴ; ʚʽʢ; 

ʪʝʨʤʽʥ ʤʽʞ ʧʝʨʚʠʥʥʠʤ ʜʽʘʛʥʦʟʦʤ ʪʘ ʉʈʍ; ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ 

ʂʘʨʥʦʚʩʴʢʦʛʦ ʧʝʨʝʜ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʠʤ ʣʽʢʫʚʘʥʥʷʤ; ʪʠʧ ʨʝʮʠʜʠʚʫʚʘʥʥʷ 

ʛʣʽʦʙʣʘʩʪʦʤʠ; ʩʪʫʧʽʥʴ ʨʘʜʠʢʘʣʴʥʦʩʪʽ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʧʝʨʰʝ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ; ʜʦʟʦʚʠʡ ʨʝʞʠʤ (BED ʟʘ ʚʩʽ ʢʫʨʩʠ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ 

ʧʨʠ ʉʈʍ; ʢʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ ʉʈʍ (1 ʬʨʘʢʮʽʷ vs. >1 ʬʨʘʢʮʽʾ); ʦʙôʻʤ ʤʽʰʝʥʽ 

ʦʧʨʦʤʽʥʝʥʥʷ ʧʨʠ ʉʈʍ; ʥʘʷʚʥʽʩʪʴ/ʚʽʜʩʫʪʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʨʝʮʠʜʠʚʥʦʾ 

ʧʫʭʣʠʥʠ; ʭʽʤʽʻʪʝʨʘʧʽʷ. ʇʨʠ ʮʴʦʤʫ ʚʧʣʠʚ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʪʝʨʤʽʥʫ ʤʽʞ ʧʝʨʚʠʥʥʠʤ 

ʜʽʘʛʥʦʟʦʤ ʪʘ ʉʈʍ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʰʣʷʭʦʤ ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʦʛʦʨʪʠ ʥʘ ʪʨʠ ʥʝʟʘʣʝʞʥʽ 

ʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʜʦ ʥʘʩʪʘʥʥʷ ʨʝʮʠʜʠʚʫ (ʧʨʦʜʦʚʞʝʥʦʛʦ ʨʦʩʪʫ). 

ʉʪʨʘʪʠʬʽʢʘʮʽʷ ʟʜʽʡʩʥʝʥʘ ʟʘ ʪʘʢʠʤʠ ʛʨʫʧʘʤʠ: ʛʨʫʧʘ I ð <10 ʤʽʩ., ʛʨʫʧʘ II ð ʚʽʜ 

10 ʜʦ 20 ʤʽʩ. ʪʘ ʛʨʫʧʘ III ð >20 ʤʽʩ.  

 

2.1.4. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ çɼʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʘ ʚʘʢʮʠʥʘʮʽʷ ʷʢ 

ʩʢʣʘʜʦʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè. 

ʇʨʦʩʧʝʢʪʠʚʥʝ ʥʝʨʘʥʜʦʤʽʟʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʻ 24 ʧʘʮʽʻʥʪʘ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ, ʷʢʽ ʚ ʧʝʨʽʦʜ ʟ 2018 ʧʦ 2023 ʨ. ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʜôʶʚʘʥʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ɯʅʍ ʦʪʨʠʤʫʚʘʣʠ ʩʧʝʮʠʬʽʯʥʫ ʘʢʪʠʚʥʫ 

ʽʤʫʥʦʪʝʨʘʧʽʶ. ɼʣʷ ʮʴʦʛʦ ʚʠʜʫ ʽʤʫʥʦʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʘʢʮʠʥʫ ʥʘ ʦʩʥʦʚʽ ʘʫʪʦʣʦʛʽʯʥʠʭ ɼʂ, ʨʦʟʨʦʙʣʝʥʫ ʪʘ ʚʠʛʦʪʦʚʣʝʥʫ 

ʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʥʢʦʣʦʛʽʾ ɼʅʇ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʨʘʢʫè (Khranovskaya et al., 2014).  
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ɿʘʩʪʦʩʫʚʘʥʥʷ ɼʂɺ ʙʫʣʦ ʩʭʚʘʣʝʥʦ ʂʦʤʽʩʽʻʶ ʟ ʧʠʪʘʥʴ ʝʪʠʢʠ ɯʅʍ (ʧʨʦʪʦʢʦʣ 

ˉ 2 ʚʽʜ 15.04.2019 ʨ.). ʋʩʽ ʧʘʮʽʻʥʪʠ ʥʘʜʘʣʠ ʜʦʙʨʦʚʽʣʴʥʫ ʧʦ̔ʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ ʥʘ 

ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʫʩʽʭ ʝʪʠʯʥʠʭ ʥʦʨʤ, 

ʧʨʠʡʥʷʪʠʭ ʫʢʨʘʾʥʩʴʢʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʣʽʪʠʥ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʣʶʜʠʥʠ ʚʠʢʦʥʘʥʦ ʟʛʽʜʥʦ 

ʟ ʚʠʤʦʛʘʤʠ ɼʝʢʣʘʨʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʪʦʣʝʨʘʥʪʥʦʩʪʽ (28 ʩʝʩʽʷ ʖʅɽʉʂʆ, 1995), 

ʋʥʽʚʝʨʩʘʣʴʥʦʾ ʜʝʢʣʘʨʘʮʽʾ ʟ ʙʽʦʝʪʠʢʠ ʪʘ ʧʨʘʚ ʣʶʜʠʥʠ (ʆʆʅ, 1997), ʥʦʨʤ 

ʂʦʥʚʝʥʮʽʾ ʧʨʦ ʟʘʭʠʩʪ ʧʨʘʚ ʣʶʜʠʥʠ ʫ ʟʚôʷʟʢʫ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʙʽʦʤʝʜʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (ɯʩʧʘʥʽʷ, 1997). 

ʉʧʝʮʠʬʽʯʥʘ ʘʢʪʠʚʥʘ ʽʤʫʥʦʪʝʨʘʧʽʷ ʥʘ ʦʩʥʦʚʽ ʘʫʪʦʣʦʛʽʯʥʠʭ ɼʂ ʜʦʜʘʚʘʣʘʩʴ 

ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʘʜôʶʚʘʥʪʥʦʾ ʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ 

ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ʎʷ ʪʝʨʘʧʽʷ ʚʢʣʶʯʘʻ ʢʦʤʙʽʥʘʮʽʶ ʭʽʤʽ-̒ ʪʘ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ 

(ʢʦʥʢʦʤʽʪʘʪʥʠʡ ʧʝʨʦʨʘʣʴʥʠʡ ʧʨʠʡʦʤ ʪʝʤʦʟʦʣʦʤʽʜʫ 75 ʤʛ/ʤ2 ʱʦʜʝʥʥʦ ʥʘ ʪʣʽ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ) ʟ ʧʦʜʘʣʴʰʦʶ ʪʝʤʦʟʦʣʦʤʽʜ-ʭʽʤʽʻʪʝʨʘʧʽʻʶ 

ʚ ʧʽʜʪʨʠʤʫʶʯʦʤʫ ʨʝʞʠʤʽ (ʪʝʤʦʟʦʣʦʤʽʜ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 150ï200 ʤʛ/ʤ2, 5ïʜʝʥʥʠʡ 

ʧʝʦʨʘʣʴʥʠʡ ʧʨʠʡʦʤ ʧʨʦʪʷʛʦʤ 28-ʜʝʥʥʦʛʦ ʮʠʢʣʫ ʥʝ ʤʝʥʰʝ 6 ʢʫʨʩʽʚ ʟʘ ʫʤʦʚʠ 

ʜʦʞʠʪʪʷ). 

ʆʜʠʥ ʟʘʚʝʨʰʝʥʠʡ ʢʫʨʩ ɼʂɺ ʩʢʣʘʜʘʚʩʷ ʟ 6-ʪʠ ʧʦʩʣʽʜʦʚʥʠʭ ʽʥôʻʢʮʽʡ, 

ʟ ʚʚʝʜʝʥʥʷʤ ʦʜʠʥ ʨʘʟ ʥʘ ʤʽʩʷʮʴ ʧʨʠ ʢʦʥʪʨʦʣʽ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʟ ʤʦʞʣʠʚʠʤʠ ʧʦʚʪʦʨʥʠʤʠ ʢʫʨʩʘʤʠ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ (ʜʦ 3ï5 

ʢʫʨʩʽʚ) ʟʘ ʫʤʦʚʠ ʜʦʞʠʪʪʷ.  

ʂʨʠʪʝʨʽʾ ʟʘʣʫʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʚʽʢ Ó18 ʨʦʢʽʚ; 

ï ʦʯʽʢʫʚʘʥʠʡ ʧʝʨʽʦʜ ʞʠʪʪʷ > 12 ʪʠʞʥʽʚ; 

ï ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʘ, ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʛʣʽʦʙʣʘʩʪʦʤʘ 4 ʩʪʫʧʝʥʷ ʟʘ WHO; 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʪʫʩ ʟʘ ʰʢʘʣʦʶ ʂʘʨʥʦʚʩʴʢʦʛʦ Ó70 ʙʘʣʽʚ; ʟʘ 

ʰʢʘʣʦʶ ECOG Ò 1 ʙʘʣʘ; 

ï ʘʜʝʢʚʘʪʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʛʦ ʽ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ; 

ï ʚʠʢʦʥʘʥʘ ʭʽʨʫʨʛʽʯʥʘ ʨʝʟʝʢʮʽʷ ʛʣʽʦʙʣʘʩʪʦʤʠ ʟ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ 

ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʛʦ ʧʫʭʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʘʫʪʦʣʦʛʽʯʥʦʾ ʚʘʢʮʠʥʠ; 
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ï ʟʘʢʽʥʯʝʥʥʷ ʘʜôʶʚʘʥʪʥʦʛʦ ʭʽʤʽʻ-ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ (ɻʇʊ (ʈɺɼ 

3,5 ɻʨ, ʧʽʜʚʝʜʝʥʘ ʟʘ 15 ʬʨʘʢʮʽʡ) ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʢʦʥʢʦʤʽʪʘʪʥʠʤ ʨʝʞʠʤʦʤ 

ʪʝʤʦʟʦʣʦʤʽʜ-ʭʽʤʽʻʪʝʨʘʧʽʾ (75 ʤʛ/ʤ2 ʧʝʨʦʨʘʣʴʥʦ ʱʦʜʝʥʥʦ ʟʘ ʦʜʠʥ ʧʨʠʡʦʤ); 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʪʘ ʥʝʡʨʦʚʽʟʫʘʣʽʟʘʮʽʡʥʠʭ ʦʟʥʘʢ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʧʫʭʣʠʥʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʇʊ; 

ï ʜʦʙʨʦʚʽʣʴʥʘ ʫʩʚʽʜʦʤʣʝʥʘ ʟʛʦʜʘ ʧʘʮʽʻʥʪʘ ʥʘ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ; 

ʟʜʘʪʥʽʩʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʫʤʦʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʝʨʰʝ ʚʚʝʜʝʥʥʷ ɼʂɺ ʚʠʢʦʥʫʚʘʣʦʩʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʢʫʨʩʫ ʇʊ ʟʘ ʫʤʦʚʠ 

ʢʣʽʥʽʯʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʘʜʝʢʚʘʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʪʘ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʽʚ 

ʢʨʦʚʽ, ʧʨʠʧʠʥʝʥʥʷ ʧʨʠʡʦʤʫ ʩʪʝʨʦʾʜʥʦʾ ʪʝʨʘʧʽʾ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʝʥʮʽʡʥʫ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʫ ʜʽʶ ʩʪʝʨʦʾʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (Shimba et al., 2021). 

ʂʽʣʴʢʽʩʪʴ ɼʂ, çʥʘʚʘʥʪʘʞʝʥʠʭè ʣʽʟʘʪʦʤ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʥʘ ʦʜʥʝ ʚʚʝʜʝʥʥʷ 

ʩʢʣʘʜʘʣʘ (2,0ï5,0) ʭ 106 ʢʣʽʪʠʥ. ɼʂɺ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʦ 

ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʦ ʚ ʜʽʣʷʥʮʽ ʣʦʧʘʪʢʠ ʚ ʦʙôʻʤʽ 1 ʤʣ. 

ɿʘ ʫʤʦʚʠ ʜʦʞʠʪʪʷ ʧʘʮʽʻʥʪʘ ʦʜʠʥ ʢʫʨʩ ɼʂɺ ʩʢʣʘʜʘʚʩʷ ʟ 6-ʪʠ ʧʦʩʣʽʜʦʚʥʠʭ 

ʽʥôʻʢʮʽʡ, ʱʦ ʚʚʦʜʠʣʠʩʴ ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʦʜʠʥ ʨʘʟ ʥʘ ʤʽʩʷʮʴ, ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʽʤʫʥʦʤʦʥʽʪʦʨʠʥʛ). 

ɯʤʫʥʦʤʦʥʽʪʦʨʠʥʛ ʧʨʦʚʦʜʠʣʠ ʥʘ 3-ʭ ʝʪʘʧʘʭ ʽʤʫʥʦʪʝʨʘʧʽʾ: ʧʝʨʝʜ ɼʂɺ, ʥʘ 

ʧʦʯʘʪʢʫ ʢʫʨʩʫ ʪʝʨʘʧʽʾ ɼʂɺ (1ï2 ʚʚʝʜʝʥʥʷ ɼʂ) ʪʘ ʫ ʢʽʥʮʽ ʢʫʨʩʫ ʪʝʨʘʧʽʾ ɼʂɺ (4ï

5 ʚʚʝʜʝʥʥʷ ɼʂ). ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʦʢʘʟʥʠʢʠ 15 ʦʩʽʙ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʟʘʙʦʨʫ ʟʨʘʟʢʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʥʝ ʤʘʣʠ 

ʜʽʘʛʥʦʩʪʦʚʘʥʠʭ ʦʥʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʦʙʪʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʷʢ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚ ̔(ʇɿʃ). 

ɯʤʫʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʤʝʪʦʶ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ɼʂɺ ʪʘ 

ʫ ʨʘʤʢʘʭ ʽʤʫʥʦʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ 

ʃʇʂ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʙʽʦʤʘʨʢʝʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ɿʨʘʟʢʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʙʠʨʘʣʠ ʦʜʥʦʯʘʩʥʦ ʽʟ ʟʘʙʦʨʦʤ ʢʨʦʚʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ɼʂɺ, ʘ ʪʘʢʦʞ ʧʽʩʣʷ 1ï2 ʪʘ 
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4ï5 ʚʚʝʜʝʥʥʷ ɼʂɺ, ʪʦʙʪʦ ʚ ʪʨʠ ʯʘʩʦʚʽ ʪʦʯʢʠ. ɿʘʙʽʨ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʥʘʪʱʝ 

ʟ ʣʽʢʪʴʦʚʦʾ ʚʝʥʠ. 

ʇʝʨʚʠʥʥʽ ʢʽʥʮʝʚʽ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɼʂɺ ʜʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ: ɿɺ (ʨʦʟʨʘʭʦʚʘʥʘ ʚʽʜ ʜʘʪʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ); 

ʚʠʞʠʚʘʥʽʩʪʴ ʚʽʜ ʧʦʯʘʪʢʫ ɼʂɺ; 

ï ʤ̔ʫʥʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ ʢʣʽʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ɼʂɺ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. 

ɺʪʦʨʠʥʥʽ ʢʽʥʮʝʚʽ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʧʨʠ ʜʦʜʘʚʘʥʥʽ ɼʂɺ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʙʝʟʧʝʯʥʽʩʪʴ ʪʘ ʧʦʙʽʯʥʽ 

ʷʚʠʱʘ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɼʂɺ. 

 

2.1.5. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ çɸʥʘʣʽʟ ʜʘʥʠʭ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʱʦʜʦ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ 

in vitro ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶè. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʱʦʜʦ 

ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ʫʛʦʜʠ ʧʨʦ ʥʘʫʢʦʚʫ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ɼʋ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ ʨʘʜʽʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ, ʛʝʤʘʪʦʣʦʛʽʾ ʪʘ ʦʥʢʦʣʦʛʽʾ 

ʅɸʄʅ ʋʢʨʘʾʥʠè ʪʘ ɯʅʍ (2019ï2024 ʨʨ.).  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʝʪʠʯʥʠʤʠ ʥʦʨʤʘʤʠ, ʧʨʠʡʥʷʪʠʤʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ. ʋʩʽ ʦʩʦʙʠ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʤʦʚʠ 

ʥʘʜʘʥʥʷ ʜʦʙʨʦʚʽʣʴʥʦʾ ʧʦʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʫʣʴʪʫʨʠ ʃʇʂ 85 ʨʘʥʽʰʝ ʥʝ ʦʧʨʦʤʽʥʝʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʪʘ 14 ʦʩʽʙ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʷʢʽ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʥʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ. ʏʘʩʪʠʥʫ ʢʫʣʴʪʫʨ ʦʧʨʦʤʽʥʶʚʘʣʠ ʫ 

ʜʦʟʽ 1,0 ɻʨ ʥʘ ʥʫʣʴʦʚʽʡ ʛʦʜʠʥ ̔ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʣʽʥʽʡʥʦʤʫ ʧʨʠʩʢʦʨʶʚʘʯʽ 

çTrilogyè (6 MeV). ʅʝʦʧʨʦʤʽʥʝʥʽ ʢʫʣʴʪʫʨʠ ʩʣʫʛʫʚʘʣʠ ʢʦʥʪʨʦʣʝʤ. ʇʨʠʛʦʪʫʚʘʥʥʷ 

ʩʣʘʡʜʽʚ, ʣʽʟʠʩ ʢʣʽʪʠʥ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ 
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ʚʠʢʦʥʫʚʘʣʠ ʚ ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ ʨʘʜʽʘʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ, 

ʛʝʤʘʪʦʣʦʛʽʾ ʪʘ ʦʥʢʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ, ʱʦ 

ʜʝʪʘʣʽʟʦʚʘʥʘ ʥʠʞʯʝ (Olive & Ban§th, 2006). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʘʣʛʦʨʠʪʤʫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʢʦʤʝʪʥʦʛʦ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ 

(ʧʨʦʛʨʘʤʘ Image J (imagej.nih.gov) ʟ ʧʣʘʛʽʥʦʤ OpenComet) ʢʦʤʝʪʥʠʡ 

ʝʣʝʢʪʨʦʬʦʨʝʟ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚʠʚʦʜʦʤ ʤʘʩʠʚʫ ʜʘʥʠʭ ʧʨʦ ʮʽʣʽʩʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ɼʅʂ 

(Gyori et al., 2014).  

ʈʽʚʝʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʚ ʛʝʥʦʤʽ ʦʮʽʥʶʚʘʚʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

TailDNAPercent ʽ TailMoment. ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʦʪʨʠʤʘʥʦ ʚʽʜʧʦʚʽʜʥʽ 

ʨʦʟʧʦʜʽʣʠ ʧʦʢʘʟʥʠʢʽʚ TailDNAPercent ʽ TailMoment ʜʦ ʪʘ ʧʽʩʣʷ in vitro 

ʦʧʨʦʤʽʥʝʥʥʷ ʃʇʂ. ɺʽʜʧʦʚʽʜʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʨʦʟʧʦʜʽʣʠ ʧʦʢʘʟʥʠʢʽʚ TailDNAPercent 

ʪʘ TailMoment ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʛʨʫʧʫ ʧʘʮʽʻʥʪʽʚ (ʨatient) ʚ ʮʽʣʦʤʫ 

ʜʦ ʪʘ ʧʽʩʣʷ in vitro ʦʧʨʦʤʽʥʝʥʥʷ. 

ɼʦ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʧʝʢʪʠʚʥʦ ʟʘʣʫʯʝʥʦ 85 ʧʘʮʽʻʥʪʽʚ 

ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʢʦʤʝʪʥʠʡ ʝʣʝʢʪʨʦʬʦʨʝʟ ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʧʨʦʚʦʜʠʚʩʷ ʧʝʨʝʜ ʇʊ, ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʾ ʨʝʟʝʢʮʽʾ ʧʫʭʣʠʥʠ ʪʘ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro 

ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʋ ʷʢʦʩʪʽ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (ʩontrol) ʦʙʩʪʝʞʝʥʦ 14 ʇɿʃ, ʱʦʜʦ ʷʢʠʭ ʥʘ 

ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʢʦʤʝʪʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʙʫʚ ʚʽʜʦʤʠʡ 

ʘʥʘʤʥʝʟ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʽʘʛʥʦʩʪʦʚʘʥʠʭ ʦʥʢʦʣʦʛʽʯʥʠʭ ʘʙʦ ʽʥʰʠʭ ʩʦʤʘʪʠʯʥʠʭ 

 ̔ʧʩʠʭʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʽʜʧʦʚʽʜʥʦ ʇɿʃ ʟʘʧʝʨʝʯʫʚʘʣʠ ʩʚʽʜʦʤʠʡ ʢʦʥʪʘʢʪ ʟʽ 

ʟʥʘʥʠʤʠ ʯʠ ʧʦʪʝʥʮʽʘʣʴʥʠʤʠ ʤʫʪʘʛʝʥʘʤʠ ʪʘ ʚʝʣʠ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. 

ɼʣʷ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʩʬʦʨʤʦʚʘʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ TailDNAPercent 

ʪʘ TailMoment, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʝʚʥʠʡ ʫʤʦʚʥʠʡ ʝʪʘʣʦʥ ʛʝʥʦʤʫ ʙʝʟ 

ʧʦʰʢʦʜʞʝʥʴ ʜʦ ʦʧʨʦʤʽʥʝʥʥʷ in vitro, ʘ ʪʘʢʦʞ ʝʪʘʣʦʥ ʚʽʜʧʦʚʽʜʽ ʛʝʥʦʤʫ ʥʘ ʚʧʣʠʚ 

in vitro ̔ ʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 
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ʅʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʟʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʩʭʦʞʠʤʠ, ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʝʪʦʜʦʤ k-meane ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʙʫʣʠ 

ʟʛʨʫʧʦʚʘʥʽ ʚ ʦʜʥʦʨʽʜʥʽ ʩʝʛʤʝʥʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʫʧʝʥʷ ʨʝʘʢʮʽʾ ʛʝʥʦʤʫ ʥʘ in vitro 

ʧʨʦʤʝʥʝʚʠʡ ʚʧʣʠʚ. ɼʝʪʘʣʽʟʘʮʽʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʚ ʜʦʩʣʽʜʞʝʥʥʽ ˉ 5, ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʨʦʟʜʽʣʽ 5. 

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2.2.1. ʄʝʪʦʜʠ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʇʨʦʤʝʥʝʚʝ ʣʽʢʫʚʘʥʥʷ ʫʩʽʭ 

ʧʘʮʽʻʥʪʽʚ, ʟʘʣʫʯʝʥʠʭ ʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʣʽʥʽʡʥʦʤʫ ʧʨʠʩʢʦʨʶʚʘʯʽ 

çTrilogyè (Varion, ʉʐɸ), ʟ ʝʥʝʨʛʽʻʶ ʛʘʣʴʤʽʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 6 MeV, ʷʢʠʤ 

ʦʙʣʘʜʥʘʥʦ ʚʽʜʽʣʣʝʥʥʷ ʨʘʜʽʦʥʝʡʨʦʭʽʨʫʨʛʽʾ ɯʅʍ.  

ɸʜôʶʚʘʥʪʥʘ ʇʊ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʫ ʪʨʴʦʭ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʘʭ:  

ï ʛʽʧʦʬʨʘʢʮʽʡʥʠʡ ʨʝʞʠʤ (ʩʫʤʘʨʥʘ ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ 52,5 ɻʨ, ʧʽʜʚʝʜʝʥʘ ʟʘ 

15 ʬʨʘʢʮʽʡ ʨʘʟʦʚʦʶ ʚʦʛʥʠʱʝʚʦʶ ʜʦʟʦʶ 3,5 ɻʨ, 5 ʜʥʽʚ ʥʘ ʪʠʞʜʝʥʴ); 

ï ʩʪʘʥʜʘʨʪʥʠʡ ʨʝʞʠʤ (ʩʫʤʘʨʥʘ ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ 60,0 ɻʨ, ʧʽʜʚʝʜʝʥʘ ʟʘ 

30 ʬʨʘʢʮʽʡ ʨʘʟʦʚʦʶ ʚʦʛʥʠʱʝʚʦʶ ʜʦʟʦʶ 2,0 ɻʨ, 5 ʜʥʽʚ ʥʘ ʪʠʞʞʝʥʴ); 

ï ʦʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ (WBRT) (ʩʫʤʘʨʥʘ ʚʦʛʥʠʱʝʚʘ ʜʦʟʘ 

25,0 ɻʨ, ʧʽʜʚʝʜʝʥʘ ʟʘ 5 ʬʨʘʢʮʽʡ ʨʘʟʦʚʦʶ ʚʦʛʥʠʱʝʚʦʶ ʜʦʟʦʶ 5,0 ɻʨ, 5 ʜʥʽʚ ʥʘ 

ʪʠʞʜʝʥʴ). 

ɿʘ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʦʶ ʜʦʟʦʶ BED11 ʜʦʟʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʨʘʥʦʛʦ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤ ʜʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ: ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʫ (ʉɺɼ 60,0 ɻʨ, 

ʧʽʜʚʝʜʝʥʘ ʟʘ 30 ʬʨʘʢʮʽʡ BED11= 70,9 ɻʨ, ʜʣʷ ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʫ (ʉɺɼ 

52,5 ɻʨ, ʧʽʜʚʝʜʝʥʘ ʟʘ 15 ʬʨʘʢʮʽʡ) BED11= 69,2 ɻʨ. ʉʘʤʝ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘ BED11 

ʙʫʣʘ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠ ʚʠʙʦʨʽ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʛʽʧʦʬʨʘʢʮʽʦʥʫʚʘʥʥʷ. 

ɺʝʩʴ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʦʧʨʦʤʽʥʶʚʘʚʩʷ ʟʘ ʫʤʦʚʠ ʤʫʣʴʪʠʬʦʢʘʣʴʥʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʜʘʥʠʤʠ ʥʝʡʨʦʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘ ʝʪʘʧʽ ʧʽʩʣʷ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʧʝʨʰʝ ʜʽʘʛʥʦʩʪʦʚʘʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ (  2 ʧʫʭʣʠʥʥʠʭ 

ʚʦʛʥʠʱ). ɿʘ ʙʽʦʣʦʛʽʯʥʦ-ʝʬʝʢʪʠʚʥʦʶ ʜʦʟʦʶ BED11 ʜʦʟʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʦʧʨʦʤʽʥʝʥʥʽ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʩʪʘʥʦʚʠʣʦ 36,4 ɻʨ. 
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ʈʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʧʨʦʛʨʝʩʽʾ ʛʣʽʦʙʣʘʩʪʦʤʠ ʧʨʦʚʦʜʠʣʠ 

ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʜʥʦʬʨʘʢʮʽʡʥʦ (41 (60,3 %) ʚʠʧʘʜʦʢ), ʫ ʨʝʰʪʠ ʢʦʛʦʨʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ (27 ( %) ʚʠʧʘʜʢʽʚ) ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ 3ï

5 ʬʨʘʢʮʽʡ. ɿʘʩʪʦʩʦʚʘʥʽ ʜʦʟʠ ʧʨʠ ʉʈʍ ʥʘʚʝʜʝʥʦ ʚ ʦʧʠʩʦʚʽʡ ʩʪʘʪʠʩʪʠʮʽ ʨʦʟʜʽʣʫ, 

ʧʨʠʩʚʷʯʝʥʦʤʫ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʛʨʝʩʽʻʶ 

ʛʣʽʦʙʣʘʩʪʦʤʠ.  

ɯʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ (ʦʙôʻʤ ʤʽʰʝʥʽ ʦʧʨʦʤʽʥʝʥʥʷ, 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʪʦʱʦ) ʪʘʢʦʞ ʜʝʪʘʣʽʟʦʚʘʥʦ ʥʠʞʯʝ, ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʘʭ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʈʽʰʝʥʥʷ ʱʦʜʦ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ, ʟʦʢʨʝʤʘ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʝʥʥʷ, 

ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʡʤʘʣʦʩʴ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʢʦʥʩʠʣʽʫʤʦʤ 

ʫʩʪʘʥʦʚʠ. 

ʇʣʘʥ ʦʧʨʦʤʽʥʝʥʥʷ ʨʦʟʨʦʙʣʷʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʩʪʘʥʦʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʪʘ ʦʥʢʦʣʦʛʽʾ (The European Society for Radiotherapy 

and Oncology, ESTRO) ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʦʙôʻʤʫ ʪʘ ʦʨʛʘʥʽʚ ʨʠʟʠʢʫ ʧʨʠ 

ʧʨʦʤʝʥʝʚʦʤʫ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ. ɺʠʟʥʘʯʝʥʥʷ ʤʽʰʝʥʽ 

ʦʧʨʦʤʽʥʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʧʦʝʪʘʧʥʠʤ ʢʦʥʪʫʨʫʚʘʥʥʷʤ ʦʙôʻʤʽʚ GTV (Gross 

tumour volume), CTV (Clinical target volume), PTV (Planning target volume) ʟʘ 

ʩʫʤʽʱʝʥʠʤʠ ʜʘʥʠʤʠ ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦ ʾ ʪʦʤʦʛʨʘʬʽ ʾ (ʄʈʊ) ʪʘ 

ʤʫʣʴʪʠʩʧʽʨʘʣʴʥʦ ʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ (ʄʉʂʊ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. 

ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʘ ʧʦʨʦʞʥʠʥʘ, ʨʝʟʠʜʫʘʣʴʥʘ ʯʘʩʪʠʥʘ ʧʫʭʣʠʥʠ, ʟʦʥʘ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ ʚʠʟʥʘʯʘʣʠʩʴ ʥʘ ʊ1 ʟʚʘʞʝʥʠʭ ʄʈʊ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ ʙʝʟ 

ʪʘ ʟ ʚ/ʚ ʧʘʨʘʤʘʛʥʽʪʥʠʤ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ, ʊ2 ʟʚʘʞʝʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʷʭ, FLAIR 

(Fluid attenuation inversion recovery). ɺʢʣʶʯʝʥʥʷ ʚʩʽʻʾ ʟʦʥʠ ʧʝʨʠʪʫʤʦʨʦʟʥʦʛʦ 

ʥʘʙʨʷʢʫ ʜʦ ʮʽʣʴʦʚʦʛʦ ʦʙôʻʤʫ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ɼʦʜʘʪʢʦʚʘ ʙʝʟʧʝʢʦʚʘ ʟʦʥʘ 

ʮʽʣʴʦʚʦʛʦ ʦʙôʻʤʫ ʦʧʨʦʤʽʥʝʥʥʷ (GTV + 10-15 ʤʤ) ʚʠʟʥʘʯʘʣʘʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʢʦʨʝʛʫʚʘʣʘʩʷ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʨʠʣʷʛʘʥʥ ̫ʜʦ ʢʨʠʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ.  



133 

ʇʨʠ ʢʦʥʪʫʨʫʚʘʥʥʽ ʜʦ ʦʨʛʘʥʽʚ ʨʠʟʠʢʫ ʚʽʜʥʦʩʠʣʠ ʩʪʦʚʙʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, 

ʽʥʪʨʘʮʝʨʝʙʨʘʣʴʥʽ ʪʘ ʽʥʪʨʘʦʨʙʽʪʘʣʴʥʽ ʟʦʨʦʚʽ ʩʪʨʫʢʪʫʨʠ (ʭʽʘʟʤʘ, ʟʦʨʦʚʽ ʥʝʨʚʠ, 

ʟʦʨʦʚʽ ʪʨʘʢʪʠ, ʦʯʥʽ ʷʙʣʫʢʘ, ʢʨʠʰʪʘʣʠʢʠ), ʛʽʧʦʢʘʤʧʠ, ʛʽʧʦʬʽʟ. ʆʮʽʥʢʘ ʚʽʨʦʛʽʜʥʦʾ 

ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʥʦʨʤʘʣʴʥʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʪʢʘʥʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ NTCP (Normal Tissue Complication Probability) 

(Marks et al., 2010). 

ʇʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʪʘ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ ʨʝʞʠʤʘʭ ʦʧʨʦʤʽʥʝʥʥʷ 

ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ IMRT, ʨʘʜʽʦʪʝʨʘʧʽʾ ʟ ʤʦʜʫʣʶʚʘʥʥʷʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʻ ʙʽʣʴʰ ʚʜʦʩʢʦʥʘʣʝʥʦʶ ʇʊ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 3D-ʢʦʥʬʦʨʤʥʦʶ ʇʊ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ IMRT ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʜʘʪʥʽʩʪʴ ʧʽʜʚʦʜʠʪʠ ʜʦʟʫ ʜʦ ʤʽʰʝʥʽ 

ʦʧʨʦʤʽʥʝʥʥʷ ʦʜʥʦʨʽʜʥʦ, ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʦʱʘʜʣʠʚʽʩʪʶ ʱʦʜʦ ʩʪʨʫʢʪʫʨ ʪʘ ʪʢʘʥʠʥ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʽʟ ʜʽʣʷʥʢʦʶ ʦʧʨʦʤʽʥʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʠʡ ʩʧʦʩʽʙ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʫ ʩʝʘʥʩʫ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʟʥʠʞʫʻ 

ʧʨʦʤʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʮʽʻʥʪʘ ʪʘ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʣʽʢʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚ. 

ɼʣʷ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʦʟʠ ʚ ʮʽʣʴʦʚʦʤʫ ʦʙôʻʤʽ 

ʦʧʨʦʤʽʥʝʥʥʷ ʤʝʪʦʜʠʢʫ IMRT ʧʦʻʜʥʫʚʘʣʠ ʟ ʤʝʪʦʜʠʢʦʶ ʜʠʥʘʤʽʯʥʠʭ ʘʨʦʢ, MLC 

DynArc. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʦʪʨʠʤʫʚʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʛʨʘʜʽʻʥʪ ʜʦʟʠ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ 

ʢʦʥʪʫʨʫ ʤʽʰʝʥʽ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ ʜʦʩʷʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ 

ʜʦʟʠ ʧʦ ʚʩʴʦʤʫ ʮʽʣʴʦʚʦʤʫ ʦʙôʻʤʫ.  

 ʆʧʨʦʤʽʥʝʥʥʷ ʚʩʴʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ 

ʢʦʥʬʦʨʤʥʠʭ ʟʫʩʪʨʽʯʥʠʭ ʧʦʣʽʚ. 

ʆʧʨʦʤʽʥʝʥʥʷ ʧʘʮʽʻʥʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʾ ʤʘʩʢʠ ʜʣʷ ʽʤʦʙʽʣʽʟʘʮʽʾ.  

ʅʘ ʨʠʩʫʥʢʫ 2.2 ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʧʣʘʥʫʚʘʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ IMRT + MLC DynArc.  

 

 



134 

 

ʈʠʩ. 2.2. ʇʘʮʽʻʥʪ ʄ., ʛʣʽʦʙʣʘʩʪʦʤʘ ʣʽʚʦʾ ʩʢʨʦʥʝʚʦʾ ʯʘʩʪʢʠ, ʩʪʘʥ ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ ʧʫʭʣʠʥʠ ʧʦ ʧʝʨʠʬʦʢʘʣʴʥʽʡ ʟʦʥʽ. ʇʣʘʥʫʚʘʥʥʷ ʥʘ ʨʦʙʦʯʽʡ ʩʪʘʥʮʽʾ 

ʣʽʥʽʡʥʦʛʦ ʧʨʠʩʢʦʨʶʚʘʯʘ ʘʜôʶʚʘʥʪʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʚ ʛʽʧʦʬʨʘʢʮʽʡʥʦʤʫ 

ʨʝʞʠʤʽ (ʈɺɼ 3,5 ɻʨ, 15 ʬʨʘʢʮʽʡ, ʉɺɼ 52,5 ɻʨ, ʤʝʪʦʜʠʢʘ IMRT + MLC 

DynArc ): ʘ ï ʜʦʟʦʚʠʡ ʨʦʟʧʦʜʽʣ ʚ ʮʽʣʴʦʚʦʤʫ ʦʙôʻʤʽ ʦʧʨʦʤʽʥʝʥʥʷ, ʙ ï ʜʦʟʘ-ʦʙôʻʤ 

ʛʽʩʪʦʛʨʘʤʘ ʦʢʨʝʤʦ ʜʣʷ ʤʽʰʝʥʽ PTV; ʚ ï ʜʦʟʘ-ʦʙôʻʤ ʛʽʩʪʦʛʨʘʤʘ ʜʣʷ ʤʽʰʝʥʽ PTV 

ʪʘ ʦʨʛʘʥʽʚ ʧʽʜ ʨʠʟʠʢʦʤ                 

 

2.2.2. ʗʢʽʩʪʴ ʞʠʪʪʷ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ ɭʚʨʦʧʝʡʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦ ʚʠʚʯʝʥʥʶ ʪʘ ʣʽʢʫʚʘʥʥʶ ʨʘʢʫ. ʗʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʧʨʦʪʷʛʦʤ ʧʽʩʣʷʧʨʦʤʝʥʝʚʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʛʨʫʧʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʘ 

ʛʽʧʦʬʨʘʢʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦ ʚʠʚʯʝʥʥʶ ʪʘ ʣʽʢʫʚʘʥʥʶ ʨʘʢʫ (EORTC) Quality of Life 

Questionnaire Core-30 version 3.0 (QLQ-C30 v. 3.0). 

 ʆʧʠʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʪʦʯʢʘʭ, ʯʝʨʝʟ 3, 6 ʪʘ 12 ʤʽʩ. 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʤʝʥʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟʘ ʰʢʘʣʦʶ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ 

ʟʜʦʨʦʚôʷ, ʜʦʤʝʥʘʤʠ ʙʝʟʩʦʥʥʷ ʽ ʚʪʦʤʠ ʟʘʟʥʘʯʝʥʦʛʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʘʥʦʚ ʟ ʧʽʜʨʘʭʫʥʢʫ ʙʘʣʽʚ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʟ çʩʠʨʠʭè ʙʘʣʽʚ 

(raw scores) ʚʽʜ 0 ʜʦ 100 ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʩʫʤʘʨʥʽ ʙʘʣʠ. ʑʦ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʙʘʣ 

ʰʢʘʣʠ ɻʉɿ, ʪʦ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʻ ʗɾ. ʅʘʪʦʤʽʩʪʴ ʙʽʣʴʰ ʚʠʩʦʢʽ ʙʘʣʠ ʜʦʤʝʥʽʚ 

ʩʠʤʧʪʦʤʽʚ (ʚʪʦʤʘ, ʙʝʟʩʦʥʥʷ) ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʩʠʣʝʥʥʶ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʠʞʯʦʤʫ ʨʽʚʥʶ ʗɾ. 
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2.2.3. ʉʧʝʮʠʬʽʯʥʘ ʘʢʪʠʚʥʘ ʽʤʫʥʦʪʝʨʘʧʽʷ ʘʫʪʦʣʦʛʽʯʥʦʶ 

ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʶ ʚʘʢʮʠʥʦʶ. 

ʄʝʪʦʜʠʢʘ ʦʪʨʠʤʘʥʥʷ ɼʂɺ. ɼʂ ʛʝʥʝʨʫʚʘʣʠ ʟ ʤʦʥʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ ʟ ʜʦʜʘʚʘʥʥʷʤ ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʬʘʢʪʦʨʽʚ ʜʦʟʨʽʚʘʥʥʷ (ɻʄ-

ʂʉʌ, IL-4, ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʫ (ʃʇʉ), IFN-Ŭ) ʟʘ ʩʭʝʤʦʶ, ʱʦ ʦʧʠʩʘʥʘ ʜʘʣʽ. ʗʢ 

ʜʞʝʨʝʣʦ ʧʫʭʣʠʥʥʠʭ ʘʥʪʠʛʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʽʟʘʪ ʘʫʪʦʣʦʛʽʯʥʠʭ ʧʫʭʣʠʥʥʠʭ 

ʢʣʽʪʠʥ ʛʣʽʦʙʣʘʩʪʦʤʠ. 

ɺʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʧʨʦʚʦʜʠʣʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʘʩʝʧʪʠʢʠ. 

ʉʭʝʤʘ ʛʝʥʝʨʘʮʽʾ ɼʂ:  

ï ʫ ʧʘʮʽʻʥʪʘ ʟʘʙʠʨʘʣʠ 50 ʤʣ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʚ ʩʪʝʨʠʣʴʥʠʡ ʬʣʘʢʦʥ 

ʻʤʥʽʩʪʶ 100 ʤʣ ʟ ʜʦʜʘʚʘʥʥʷʤ 25 ʦʜ/ʤʣ ʛʝʧʘʨʠʥʫ (çɯʥʜʘʨè, ʋʢʨʘʾʥʘ); 

ï ʢʨʦʚ ʚʠʪʨʠʤʫʚʘʣʠ 40 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 20 oC ʜʦ 22 oC ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ 

ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʤʘʩʠ ʟ ʧʣʘʟʤʦʶ ʚʽʜ ʝʨʠʪʨʦʮʠʪʘʨʥʦʾ ʤʘʩʠ; 

ï ʣʝʡʢʦʮʠʪʠ ʢʦʥʮʝʥʪʨʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʤʘʩʠ 10 ʭʚ 

ʧʨʠ 1500 ʦʙ/ʭʚ; 

ï ʤʦʥʦʥʫʢʣʝʘʨʠ ʦʪʨʠʤʫʚʘʣʠ ʜʠʬʝʨʝʥʮʽʡʥʠʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ 

ʦʪʨʠʤʘʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʥʘ ʛʨʘʜʽʻʥʪʽ ʱʽʣʴʥʦʩʪʽ ʬʽʢʦʣʘ-ʫʨʦʛʨʘʬʽʥʘ (ɟ=1,077 ʛ/ʩʤ3); 

ï ʢʣʽʪʠʥʠ (ʦʪʨʠʤʘʥʽ ʤʦʥʦʥʫʢʣʝʘʨʠ) ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ RPMIï1640 (Sigma, ʉʐɸ) ʟ 2 ʤʤʦʣʴ/ʣ L-Gly, 100 ʤʢʛ/ʤʣ 

ʩʪʨʝʧʪʦʤʽʮʠʥʫ ʪʘ 100 ʦʜ/ʤʣ ʧʝʥʽʮʠʣʽʥʫ (ɼʘʨʥʠʮʷ, ʋʢʨʘʾʥʘ), ʽʥʢʫʙʘʮʽʶ 

ʧʨʦʚʦʜʠʣʠ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʬʣʘʢʦʥʽ ʊ75 ʧʨʠ t=37 0ʉ, 5 % ʉʆ2 (ʩʪʘʥʜʘʨʪʥʽ 

ʫʤʦʚʠ) ʫʧʨʦʜʦʚʞ 2ï3 ʛʦʜ; 

ï ʢʣʽʪʠʥʠ ʟʣʝʛʢʘ ʩʪʨʫʰʫʚʘʣʠ ʪʘ ʚʠʜʘʣʷʣʠ ʪʽ, ʱʦ ʥʝ ʧʨʠʢʨʽʧʠʣʠʩʷ, ʰʣʷʭʦʤ 

ʾʭ ʟʤʠʚʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʛʨʽʪʠʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 37 0ʉ ʢʫʣʴʪʫʨʘʣʴʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ RPMI-1640; 

ï ʦʪʨʠʤʘʥʽ ʢʣʽʪʠʥʠ (ʪʽ, ʱʦ ʧʨʠʢʨʽʧʠʣʠʩʴ ʜʦ ʯʘʰʢʠ ʇʝʪʨʽ) ʢʫʣʴʪʠʚʫʚʘʣʠ 

ʚ ʽʥʢʫʙʘʪʦʨʽ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ (ʪʝʤʧʝʨʘʪʫʨʘ 37 0ʉ, 5 % ʉʆ2) ʧʨʦʪʷʛʦʤ 6 ʜʽʙ; 

ï ʧʽʩʣʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʦʜʘʚʘʣʠ 0,2 ʤʣ ʣʽʟʘʪʫ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʛʣʽʦʙʣʘʩʪʦʤʠ. ʇʝʨʝʜ ʜʦʜʘʚʘʥʥʷʤ ʣʽʟʘʪ ʧʝʨʝʚʽʨʷʣʠ ʥʘ 

ʩʪʝʨʠʣʴʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʤʠ ʪʝʩʪ-ʧʦʣʦʩʢʘʤʠ; 
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ï ʧʽʩʣʷ 24 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʜʣʷ ʧʦʚʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ɼʂ ʜʦʜʘʚʘʣʠ 100 ʥʛ/ʤʣ 

ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʫ (ʃʇʉ, Sigma, ʉʐɸ) ʪʘ Ŭ-2b-ʽʥʪʝʨʬʝʨʦʥʫ (IFN-Ŭ, ɹʽʦʬʘʨʤʘ, 

ʋʢʨʘʾʥʘ) ð 104 ʄʆ/ʤʣ; 

ï ʥʘ 8 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʨʽʣʽ ɼʂ ʤʝʭʘʥʽʯʥʦ ʟʥʽʤʘʣʠ ʽʟ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ 

ʬʣʘʢʦʥʘ, ʚʽʜʤʠʚʘʣʠ ʚ 40 ʤʣ DPBS (Sigma, ʉʐɸ) ʪʘ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ 

 ̔ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ɼʂ ʚ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ ʽʟ ʜʦʜʘʚʘʥʥʷʤ 0,4 % ʨʦʟʯʠʥʫ ʪʨʠʧʘʥʦʚʦʛʦ 

ʩʠʥʴʦʛʦ. ʆʪʨʠʤʫʚʘʣʠ (2,0ī5,0) ʭ 106/ʤʣ ʢʣʽʪʠʥ ʽʟ ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ ʥʝ ʤʝʥʰʝ 95 %, 

ʜʦʤʽʰʦʢ ʣʽʤʬʦʮʠʪʽʚ ʩʪʘʥʦʚʠʚ ʥʝ ʙʽʣʴʰʝ 20 % (ʽʤʫʥʦʬʝʥʦʪʠʧʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʬʣʫʦʨʦʤʝʪʨʽʾ).  

ʆʜʝʨʞʘʥʥʷ ʣʽʟʘʪʫ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ. ɿ ʧʫʭʣʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʩʫʩʧʝʥʟʽʶ 

ʢʣʽʪʠʥ, ʜʣʷ ʯʦʛʦ ʾʾ ʧʦʜʨʽʙʥʶʚʘʣʠ ʪʘ ʧʨʦʧʫʩʢʘʣʠ ʢʨʽʟʴ ʢʘʧʨʦʥʦʚʝ ʩʠʪʦ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʢʣʽʪʠʥ ʜʦʚʦʜʠʣʠ ʜʦ 107/ʤʣ ʩʝʨʝʜʦʚʠʱʝʤ RPMI 1640 

(Sigma, ʉʐɸ) ʪʘ ʧʽʜʜʘʚʘʣʠ 5 ʮʠʢʣʘʤ ʟʘʤʦʨʦʞʫʚʘʥʥʷ/ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ  

(t=-20 0ʉ /+37 0ʉ). ʆʪʨʠʤʘʥʠʡ ʣʽʟʘʪ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 15 ʭʚ ʧʨʠ 

8000 ʦʙ/ʭʚ. ɼʘʣʽ ʩʫʧʝʨʥʘʪʘʥʪ ʧʨʦʧʫʩʢʘʣʠ ʢʨʽʟʴ ʩʪʝʨʠʣʽʟʫʚʘʣʴʥʠʡ ʬʽʣʴʪʨ 

ʟ ʜʽʘʤʝʪʨʦʤ ʧʦʨ 0,22 ʤʢʤ ʽ ʟʙʝʨʽʛʘʣʠ ʧʨʠ t=-20 0ʉ. ʃʽʟʘʪ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ 

ʩʪʘʥʜʘʨʪʠʟʫʚʘʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʢʣʽʪʠʥ (107/ʤʣ) ʜʣʷ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ, ʢʽʥʮʝʚʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʨʦʪʝʾʥʽʚ ð 1,10Ñ0,39 ʤʛ/ʤʣ, ʈʅʂ ð 497,22Ñ182,38 ʤʢʛ/ʤʣ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʃʇʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡʥʦʛʦ 

 ̔ʩʫʙʧʦʧʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʃʇʂ ʧʨʦʚʦʜʠʣʠ ʟʘ ʬʝʥʦʪʠʧʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʚʢʣʶʯʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʽʚ ʢʣʽʪʠʥʥʦʾ ʥʘʣʝʞʥʦʩʪʽ, 

ʤʘʨʢʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʘʢʪʠʚʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ. 

ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʨʷʤʦʾ ʽʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʽʾ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ (çBecton Dickinsonè, çBecton Coulterè 

ʉʐɸ), ʢʦʥôʶʛʦʚʘʥʠʭ ʟ ʨʽʟʥʠʤʠ ʬʣʫʦʨʝʩʮʝʥʪʥʠʤʠ ʙʘʨʚʥʠʢʘʤʠ (FITC, APC, PE). 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʟ ʬʣʫʦʨʦʭʨʦʤʘʤʠ ʚ 

ʧʝʨʰʫ ʧʨʦʙʽʨʢʫ (ʢʦʥʪʨʦʣʴʥʫ) ʚʥʦʩʠʣʠ 20 ʤʢʣ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, 

ʩʧʝʮʠʬʽʯʥʠʭ ʜʦ IgG1/ IgG2. ʋ ʥʘʩʪʫʧʥʽ ʧʨʦʙʽʨʢʠ (ʜʦʩʣʽʜʥʽ) ʚʥʦʩʠʣʠ ʧʦ 20 ʤʢʣ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, ʢʦʥôʶʛʦʚʘʥʠʭ ʟ ʬʣʫʦʨʝʩʮʝʥʪʥʠʤʠ 

ʙʘʨʚʥʠʢʘʤʠ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʡ (çBecton Dickinsonè, ʉʐɸ): 
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ï CD3+ FITC, CD20+ APC, CD4+ PE, CD8+ APC, CD3+CD16+ PE (ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʊ-, ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʅʂʂ; 

ï CD3 ï ʙʽʣʢʦʚʠʡ ʢʦʤʧʣʝʢʩ ʽ ʊ-ʢʣʽʪʠʥʥʠʡ ʢʦʨʝʮʝʧʪʦʨ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ 

ʚ ʘʢʪʠʚʘʮʽʾ ʷʢ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʢʣʽʪʠʥ (CD8+ ʥʘʾʚʥʽ ʊ-ʢʣʽʪʠʥʠ), ʪʘʢ ʽ  

ʊ-ʭʝʣʧʝʨʥʠʭ ʢʣʽʪʠʥ (CD4+ ʥʘʾʚʥʽ ʊ-ʢʣʽʪʠʥʠ), ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʮʽʥʢʠ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ; 

ï CD20+ ï ʙʽʣʦʢ, ʷʢʠʡ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ɺ-ʢʣʽʪʠʥ, ʧʦʯʠʥʘʶʯʠ 

ʟ ʧʨʝ-ɺ-ʢʣʽʪʠʥʥʦʾ ʩʪʘʜʽʾ ʪʘ ʥʘ ʟʨʽʣʠʭ ɺ-ʢʣʽʪʠʥʘʭ ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʪʘ ʥʘ 

ʧʝʨʠʬʝʨʽʾ); 

ï CD3+CD16+ ï ʬʝʥʦʪʠʧ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʅʂʂ; 

ï CD3-16+56+ ï ʬʝʥʦʪʠʧ ʅʂʂ; 

ï CD3+16+56+ ï ʬʝʥʦʪʠʧ ʅʂTʂ; 

ï HLA-DR+PE, CD38+ PE (ʘʢʪʠʚʦʚʘʥʽ ʣʽʤʬʦʮʠʪʠ); 

ï HLA-DR PE, CD11b FITC, CD33 PC5 (ʩʫʧʨʝʩʦʨʥʽ ʢʣʽʪʠʥʠ ʤʽʻʣʦʾʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ); 

ï CD4 PE, CD25 FITC, CD127 APC (ʩʫʧʨʝʩʦʨʥʽ ʢʣʽʪʠʥʠ ʣʽʤʬʦʾʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ). 

ʆʙʨʘʥʘ ʧʘʥʝʣʴ ʘʥʪʠʪʽʣ ʦʭʦʧʣʶʻ ʦʩʥʦʚʥʽ ʧʦʧʫʣʷʮʽʾ ʪʘ ʩʫʙʧʦʧʫʣʷʮʽʾ ʃʇʂ. 

ʋ ʢʦʞʥʫ ʟ ʧʨʦʙʽʨʦʢ ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ ʛʝʧʘʨʠʥʽʟʦʚʘʥʦʾ ʢʨʦʚʽ. ʋ ʜʦʩʣʽʜʥʽ 

ʧʨʦʙʽʨʢʠ ʚʥʦʩʠʣʠ ʧʦ 5 ʤʢʣ ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, ʱʦ ʟʘʟʥʘʯʝʥʽ 

ʚʠʱʝ. ɿʨʘʟʢʠ ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʚ ʪʝʤʨʷʚʽ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20ï25 0ʉ. ɼʣʷ ʣʽʟʠʩʫ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʦʞʥʫ ʧʨʦʙʽʨʢʫ ʜʦʜʘʚʘʣʠ 2 ʤʣ 

ʛʽʧʦʪʦʥʽʯʥʦʛʦ ʨʦʟʯʠʥʫ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʫ ʪʝʤʨʷʚʽ 10 ʭʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20ï25 0ʉ. ʆʩʘʜʞʫʚʘʣʠ ʣʝʡʢʦʮʠʪʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ 10 ʭʚ ʧʨʠ 

1000 ʦʙ/ʭʚ. ʆʩʘʜ ʢʣʽʪʠʥ ʚʽʜʤʠʚʘʣʠ ʚ 2 ʤʣ ʟʘʙʫʬʝʨʝʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ 10 ʭʚ ʧʨʠ 1000 ʦʙ/ʭʚ. ʇʦʪʽʤ ʜʦ ʦʩʘʜʫ ʜʦʜʘʚʘʣʠ 400 ʤʢʣ 

ʟʘʙʫʬʝʨʝʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʦʜʨʘʟʫ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ ʘʙʦ 

ʬʽʢʩʫʚʘʣʠ ʢʣʽʪʠʥʠ ʜʦʜʘʚʘʥʥʷʤ 400 ʤʢʣ 0,4 % ʨʦʟʯʠʥʫ ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʨʝʪʝʣʴʥʦ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʟʙʝʨʽʛʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 2ï8 0ʉ ʜʦ ʘʥʘʣʽʟʫ (ʘʣʝ ʥʝ ʙʽʣʴʰʝ 

24 ʛʦʜ). ɸʥʘʣʽʟ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʪʦʯʥʦʤʫ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽ FACSCalibur 
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(çBecton Dickinsonè, ʉʐɸ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ CellQuest-PRO (çBecton 

Dickinsonè, ʉʐɸ).  

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ɼʂ. ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ɼʂ ʚʢʣʶʯʘʚ ʘʥʘʣʽʟ ʾʭ ʬʝʥʦʪʠʧʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ ʤʘʨʢʝʨʽʚ CD83, CD86, ʤʽʯʝʥʠʭ 

ʬʣʫʦʨʝʩʮʝʾʥʽʟʦʪʽʦʮʽʘʥʘʪʦʤ (FITC) ʽ ʘʥʪʠʪʽʣ ʜʦ HLA-DR, ʤʽʯʝʥʠʭ ʬʽʢʦʝʨʠʪʨʠʥʦʤ 

(ʈɽ) (çBecton ʉoulterè, ʉʐɸ). ɸʥʘʣʽʟ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʪʦʯʥʦʤʫ 

ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽ FACSCalibur (çBecton Dickinsonè, ʉʐɸ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ CellQuest-PRO (çBecton Dickinsonè, ʉʐɸ). 

ʈʽʚʝʥʴ ʦʜʥʦʯʘʩʥʦʾ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʽʚ CD86 ʪʘ HLA-DR ʥʘ ɼʂ, ʱʦ 

 ̒ʟʘʜʽʷʥʠʤʠ ʚ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ, ʩʢʣʘʜʘʚ ʥʝ ʤʝʥʰʝ 65 %, ʘ ʘʥʪʠʛʝʥʘ CD83, 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ ɼʂ, ï ʥʝ ʤʝʥʰʝ 30 %. ɺ ʩʝʨʝʜʥʴʦʤʫ, ʟʘ ʦʜʥʫ 

ʽʥôʻʢʮʽʶ ʧʘʮʽʻʥʪʘʤ ʚʚʦʜʠʣʠ (2,0ï5,0) Ĭ 106 ɼʂ, ʥʘʚʘʥʪʘʞʝʥʠʭ ʣʽʟʘʪʦʤ ʧʫʭʣʠʥʥʠʭ 

ʢʣʽʪʠʥ. 

ɼʂɺ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʦ ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʦ ʥʘ 8 ʜʦʙʫ ʧʽʩʣʷ ʟʘʙʦʨʫ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ. ɼʂ ʨʦʟʚʦʜʠʣʠ ʚ 1 ʤʣ ʨʦʟʯʠʥʫ ʈʽʥʛʝʨʘ, ʧʽʜʽʛʨʽʪʦʛʦ ʜʦ 37 0ʉ. 

ʂʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ ʟ ʚʢʣʶʯʝʥʥʷʤ ɼʂɺ 

ʩʭʝʤʘʪʠʯʥʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.3 ʪʘ 2.4. 
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ʈʠʩ. 2.3. ʂʦʤʧʣʝʢʩʥʝ ʘʜôʶʚʘʥʪʥʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʛʣʽʦʙʣʘʩʪʦʤʦʶ 

ʟ ʚʢʣʶʯʝʥʥʷʤ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʘʮʽʾ  

 

ʈʠʩ. 2.4. ʉʭʝʤʘ ʫʟʛʦʜʞʝʥʥʷ ʜʝʥʜʨʠʪʥʦ-ʢʣʽʪʠʥʥʦʾ ʚʘʢʮʠʥʘʮʽʾ ʪʘ 

ʪʝʤʦʟʦʣʦʤʽʜ-ʭʽʤʽʻʪʝʨʘʧʽ ʾʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 28 

ʜʥʽʚ 

 

 


