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ɸʅʆʊɸʎɯʗ 

 

ʄʦʩʢʘʣʝʥʢʦ ʖ. ɺ. ʇʨʝʜʠʢʪʦʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.07 ï ʦʥʢʦʣʦʛʽʷ ï ɼʝʨʞʘʚʥʝ ʥʝʢʦʤʝʨʮʽʡʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʨʘʢʫè, ʄʆɿ ʋʢʨʘʾʥʠ. ï ʂʠʾʚ, 2026. 

ʅʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ (ʅɼʂʈʃ) ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʠʯʠʥ ʦʥʢʦʣʦʛʽʯʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ, ʚʢʣʶʯʥʦ ʟ ʋʢʨʘʾʥʦʶ. 

ʇʦʧʨʠ ʟʥʘʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʫʯʘʩʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʛʽʙʽʪʦʨʽʚ 

ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ (ɯɯʂʊ) ʽʩʪʦʪʥʦ ʚʘʨʽʶʻ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ. ʎʷ 

ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʢʣʽʥʽʯʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ, 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʪʘ ʛʝʥʝʪʠʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʤʫʥʦʪʝʨʘʧʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ 

ʽʥʪʝʛʨʘʪʠʚʥʠʭ ʽ ʚʦʜʥʦʯʘʩ ʧʨʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɯɯʂʊ, ʱʦ ˇʨʫʥʪʫʚʘʪʠʤʫʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʙʽʦʤʘʨʢʝʨʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʜʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʤʫ ʘʥʘʣʽʟʫ ʧʨʝʜʠʢʪʦʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʦʮʽʥʮʽ ʾʭ 

ʥʝʟʘʣʝʞʥʦʛʦ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʅɼʂʈʃ ʪʘ ʧʦʙʫʜʦʚʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥʷʤ ʽʥʪʝʛʨʘʮʽʾ ʢʣʽʥʽʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʟʨʫʯʥʠʡ ʮʠʬʨʦʚʠʡ ʬʦʨʤʘʪ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʧʨʘʢʪʠʯʥʠʤʠ ʦʥʢʦʣʦʛʘʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ ʮʠʬʨʦʚʦʾ 

ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ IMMU-LUNG, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʫ ʦʮʽʥʢʫ ʧʨʦʛʥʦʟʫ ʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʠʪʠ ʥʝʟʘʣʝʞʥʽ ʢʣʽʥʽʯʥʽ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ, 

ʽʤʫʥʦʣʦʛʽʯʥʽ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ɯɯʂʊ, ʦʮʽʥʠʪʠ ʾʭʥʽʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʽ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʩʪʚʦʨʠʪʠ ʽʥʩʪʨʫʤʝʥʪ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ. 
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ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʫ ʪʨʴʦʭ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʥʘʧʨʷʤʘʭ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻ ʧʝʚʥʠʡ ʨʽʚʝʥʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ: 1) ʦʨʛʘʥʽʟʤʦʚʠʡ ʨʽʚʝʥʴ, ʱʦ 

ʚʢʣʶʯʘʚ ʦʮʽʥʢʫ ʢʣʽʥʽʯʥʠʭ ʪʘ ʩʠʩʪʝʤʥʠʭ ʙʽʦʤʘʨʢʝʨʽʚ; 2) ʧʫʭʣʠʥʥʠʡ ʨʽʚʝʥʴ, ʜʝ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʫʪʘʮʽʡʥʠʡ ʪʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʡ ʧʨʦʬʽʣʴ; 3) ʨʽʚʝʥʴ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʜʦʩʣʽʜʞʝʥʦ ʢʣʽʪʠʥʥʽ ʪʘ ʽʤʫʥʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ 

ʤʦʜʫʣʶʶʪʴ ʚʽʜʧʦʚʽʜʴ ʥʘ ɯɯʂʊ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʢʨʠʚʽ 

ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ, ʨʝʛʨʝʩʽʷ ʂʦʢʩʘ, ROC-ʘʥʘʣʽʟ, ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʧʣʘʡʥʘʤʠ, ʙʫʪʩʪʨʝʧ-ʨʝʩʝʤʧʣʽʥʛ), ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ (CD8 , FoxP3 , 

CD163 /CD68, STAT6+), ʤʦʨʬʦʤʝʪʨʠʯʥʫ ʦʮʽʥʢʫ ʩʢʝʣʝʪʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ ʪʘ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʛʝʥʝʪʠʯʥʝ ʧʨʦʬʽʣʶʚʘʥʥʷ ʩʦʤʘʪʠʯʥʠʭ ʤʫʪʘʮʽʡ (KRAS, TP53, 

KEAP1, STK11, TTN) ʡ ʘʥʘʣʽʟ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ ʩʠʛʥʘʪʫʨ, ʚʢʣʶʯʥʦ ʟ IFNɔ-

ʘʩʦʮʽʡʦʚʘʥʠʤ ʛʝʥʥʠʤ ʧʽʜʧʠʩʦʤ. 

ʋʚʘʛʫ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʧʨʠʚʝʨʪʘʻ ʨʦʣʴ ʩʠʩʪʝʤʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʤʦʞʫʪʴ ʤʦʜʠʬʽʢʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ. ʋ 

ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʢʣʽʥʽʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʮʠʨʢʘʜʥʦʛʦ 

ʧʽʜʭʦʜʫ: ʨʘʥʢʦʚʽ ʽʥʬʫʟʽʾ ɯɯʂʊ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʜʦʚʰʫ ʟʘʛʘʣʴʥʫ 

ʚʠʞʠʚʘʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʯʽʨʥʽʤʠ (ʝʢʩʧʦʥʦʚʘʥʠʡ ʨʦʟʤʽʨ ʝʬʝʢʪʫ 2,07; p < 0,001). 

ɺʠʚʯʝʥʥʷ ʚʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʘʮʽʻʥʪʠ ʚʽʢʦʤ ʧʦʥʘʜ 70 

ʨʦʢʽʚ ʯʘʩʪʽʰʝ ʤʘʣʠ ʽʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ ʨʝʘʢʮʽʾ (p = 0,046), ʧʨʦʪʝ ʟʘʛʘʣʴʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʤʦʣʦʜʰʠʭ ʛʨʫʧ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʽʜʩʪʘʚ ʜʣʷ ʚʽʢʦʚʠʭ ʦʙʤʝʞʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯɯʂʊ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʚʧʣʠʚʫ ʪʶʪʶʥʦʚʦʾ ʝʢʩʧʦʟʠʮʽʾ. ʋ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʩʪʘʞʝʤ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ ʽʤʫʥʦʪʝʨʘʧʽʷ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʜʦʩʪʦʚʽʨʥʦ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʟʦʢʨʝʤʘ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ (HR = 0,63; p = 0,013), ʱʦ ʢʦʨʝʣʶʚʘʣʦ ʟ ʚʠʱʠʤʠ 

ʨʽʚʥʷʤʠ ʝʢʩʧʨʝʩʽʾ PD-L1 (p = 0,0001). ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ɯɯʂʊ ʫ ʮʽʻʾ 

ʢʘʪʝʛʦʨʽʾ ʜʦʩʷʛʘʣʘ 75,6% ʧʨʦʪʠ 27,5% ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʭʽʤʽʦʪʝʨʘʧʽʶ (p = 0,0045). ɺʠʷʚʣʝʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʪʨʠʚʘʣʦʩʪʽ ʪʝʨʘʧʽʾ ɯɯʂʊ: 
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ʣʽʢʫʚʘʥʥʷ ʤʝʥʰ ʥʽʞ 8 ʤʽʩʷʮʽʚ ʟʙʽʣʴʰʫʚʘʣʦ ʨʠʟʠʢ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ ʙʽʣʴʰ ʥʽʞ 

ʫʪʨʠʯʽ (HR = 3,637; p = 0,0001). 

ʉʫʪʪʻʚʠʤ ʤʦʜʠʬʽʢʘʪʦʨʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ ʚʠʷʚʠʣʠʩʷ ʩʠʩʪʝʤʥʽ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʘʩʦʮʽʶʚʘʣʦʩʷ ʟʽ ʟʥʘʯʥʦ ʛʽʨʰʦʶ ʚʠʞʠʚʘʥʽʩʪʶ 

ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ (HR = 3,94; p = 0,0001) ʪʘ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ (HR = 6,53; 

p = 0,0001), ʪʦʜʽ ʷʢ ʽʥʛʘʣʷʮʽʡʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ ʥʝ ʟʥʠʞʫʚʘʣʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʥʘʡʚʠʱʫ ʚʽʜʧʦʚʽʜʴ (87,5%; p = 0,0001). ʎʽʢʘʚʠʤ ʻ ʡ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʧʘʮʽʻʥʪʠ ʽʟ ʩʫʧʫʪʥʽʤ ʭʨʦʥʽʯʥʠʤ ʦʙʩʪʨʫʢʪʠʚʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʣʝʛʝʥʴ ʤʘʣʠ 

ʟʥʘʯʥʦ ʢʨʘʱʫ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ (HR = 0,17; p = 0,004), ʱʦ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ 

ʨʦʣʴ ʣʦʢʘʣʴʥʦʛʦ ʽʤʫʥʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

ʉʝʨʝʜ ʩʠʩʪʝʤʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚʘʣʠ 

ʥʝʡʪʨʦʬʽʣʴʥʦ-ʣʽʤʬʦʮʠʪʘʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (NLR) ʪʘ ʩʠʩʪʝʤʘ LEM. 

ʇʽʜʚʠʱʝʥʠʡ NLR (Ó3,6) ʙʫʚ ʥʝʟʘʣʝʞʥʠʤ ʥʝʛʘʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ (HR = 2,33; p = 0,015), ʪʦʜʽ ʷʢ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʘʩʦʮʽʶʚʘʣʠʩʷ ʟ 

ʢʨʘʱʦʶ ʚʽʜʧʦʚʽʜʜʶ (57,1% ʧʨʦʪʠ 32,8%; p = 0,0213). ʉʠʩʪʝʤʘ LEM ʜʦʟʚʦʣʠʣʘ 

ʯʽʪʢʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ, ʟʦʢʨʝʤʘ ʧʘʮʽʻʥʪʠ ʽʟ ʪʨʴʦʤʘ 

ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʤʘʣʠ ʤʝʜʽʘʥʫ ʚʠʞʠʚʘʥʦʩʪʽ 4,2 ʤʽʩʷʮʷ (HR = 1,81; p = 0,0001). 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʽʣʘ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʪʘʪʫʩ ʧʘʮʽʻʥʪʘ 

ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʷʢ ʬʘʢʪʦʨʠ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ 

ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɯɯʂʊ. ʋ ʨʦʙʦʪʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʨʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʧʽʜʰʢʽʨʥʦʾ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ (ʇɾʂ) ʚ ʽʥʪʝʨʚʘʣʽ ï106éï100 HU ̒ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ 

ʢʨʘʱʦʾ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (HR = 0,32; p = 0,002). ɺʩʪʘʥʦʚʣʝʥʘ U-ʧʦʜʽʙʥʘ 

ʢʨʠʚʘ ʟʘʣʝʞʥʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʷʢ ʥʘʜʤʽʨʥʦ ʥʠʟʴʢʘ, ʪʘʢ ʽ ʥʘʜʤʽʨʥʦ ʚʠʩʦʢʘ 

ʱʽʣʴʥʽʩʪʴ ʇɾʂ ʻ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʑʽʣʴʥʽʩʪʴ ʚʽʩʮʝʨʘʣʴʥʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʭʦʯʘ ʡ ʥʝ ʤʘʣʘ ʧʨʷʤʦʛʦ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʚʠʷʚʠʣʘ ʟʜʘʪʥʽʩʪʴ ʤʦʜʠʬʽʢʫʚʘʪʠ ʚʧʣʠʚ PD-L1 (p < 

0,0001), ʧʽʜʢʨʝʩʣʶʶʯʠ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʪʘ ʽʤʫʥʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʋ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ ʧʘʨʘʤʝʪʨʠ ʩʢʝʣʝʪʥʦʾ 

ʤʫʩʢʫʣʘʪʫʨʠ (ʽʥʜʝʢʩ ʪʘ ʱʽʣʴʥʽʩʪʴ) ʥʝ ʘʩʦʮʽʶʚʘʣʠʩʷ ʟʽ ʟʘʛʘʣʴʥʦʶ ʯʠ 

ʙʝʟʧʨʦʛʨʝʩʽʡʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ, ʘʣʝ ʚʧʣʠʚʘʣʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ 
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ʟʘʭʚʦʨʶʚʘʥʥʷʤ (p = 0,031). ɽʢʩʧʨʝʩʽʷ PD-L1 Ó50% ʟʘʣʠʰʘʣʘʩʷ ʢʣʶʯʦʚʠʤ 

ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʜʦʚʰʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (HR = 0,29; p = 0,001), ʧʨʠ ʮʴʦʤʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʫʱʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ PD-L1 ʪʘ ʽʥʜʝʢʩʦʤ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ (p ʜʣʷ 

ʚʟʘʻʤʦʜʽʾ = 0,027). 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʩʚʽʪʣʠʚ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʧʽʜʪʠʧʘʤʠ ʅɼʂʈʃ. ɼʣʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʠ ʥʝʩʧʨʠʷʪʣʠʚʠʤ 

ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʙʫʣʘ ʤʫʪʘʮʽʷ STK11 (HR = 3,89; p = 0,026), ʘ ʢʦ-ʤʫʪʘʮʽʾ 

KRAS+TP53, KRAS+KEAP1 ʪʘ STK11+KEAP1 ʘʩʦʮʽʶʚʘʣʠʩʷ ʟ ʢʨʠʪʠʯʥʦ 

ʚʠʩʦʢʠʤʠ ʨʠʟʠʢʘʤʠ ʩʤʝʨʪʽ (HR ʜʦ 16,60). ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʤʫ ʨʘʢʫ 

ʤʫʪʘʮʽʾ TTN ʪʘ TP53, ʦʢʨʝʤʦ ʡ ʫ ʧʦʻʜʥʘʥʥʽ, ʙʫʣʠ ʧʦʟʠʪʠʚʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʟʙʽʣʴʰʫʶʯʠ ʤʝʜʽʘʥʫ ʚʠʞʠʚʘʥʦʩʪʽ ʜʦ 63,7 ʤʽʩʷʮʷ ʧʦʨʽʚʥʷʥʦ ʟ 27,8 

ʤʽʩʷʮʷ (p = 0,0065). 

IFNɔ-ʘʩʦʮʽʡʦʚʘʥʠʡ ʛʝʥʥʠʡ ʧʽʜʧʠʩ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʶ ʙʫʚ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʜʦʚʰʦʶ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ (47,4 ʧʨʦʪʠ 41,2 ʤʽʩʷʮʷ; p = 

0,0438), ʧʨʦʪʝ ʥʝ ʙʫʚ ʥʝʟʘʣʝʞʥʠʤ ʬʘʢʪʦʨʦʤ; ʫ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʤʫ ʨʘʢʫ ʡʦʛʦ 

ʧʨʦʛʥʦʩʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ ʚʽʜʽʛʨʘʻ ʢʣʽʪʠʥʥʠʡ ʩʢʣʘʜ 

ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʝʥʦ ʪʨʠ ʽʤʫʥʥʽ ʬʝʥʦʪʠʧʠ: ʽʤʫʥʥʦ 

ʘʢʪʠʚʥʠʡ, ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʪʘ ʟʤʽʰʘʥʠʡ. ʍʦʯʘ ʤʽʞ ʥʠʤʠ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʪʨʠʚʘʣʦʩʪʽ ʚʠʞʠʚʘʥʦʩʪʽ (Log-rank p = 0,0001), ʞʦʜʝʥ ʬʝʥʦʪʠʧ ʥʝ 

ʤʘʚ ʥʝʟʘʣʝʞʥʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. ɭʜʠʥʠʤ ʜʦʩʪʦʚʽʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʧʦʛʘʥʦʛʦ ʧʨʦʛʥʦʟʫ ʚʠʷʚʠʣʦʩʷ ʚʠʩʦʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68 , ʱʦ 

ʚʽʜʦʙʨʘʞʘʻ ʜʦʤʽʥʫʚʘʥʥʷ M2-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʘʢʨʦʬʘʛʽʚ (HR = 4,34; p < 0,001). 

FoxP3  ʨʝʛʫʣʷʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ ʘʩʦʮʽʶʚʘʣʠʩʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʚʠʞʠʚʘʥʦʩʪʽ, 

ʭʦʯʘ ʡ ʥʝ ʙʫʣʠ ʥʝʟʘʣʝʞʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ. ʋ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʚʠʜʽʣʝʥʦ ʜʚʘ ʽʤʫʥʥʽ 

ʬʝʥʦʪʠʧʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʣʠʩʷ ʱʽʣʴʥʽʩʪʶ CD8  ʊ-ʢʣ̔ʪʠʥ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

M1/M2-ʤʘʢʨʦʬʘʛʽʚ. ʇʦʧʨʠ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʤʝʜʽʘʥ ʚʠʞʠʚʘʥʦʩʪʽ (114,5 ʧʨʦʪʠ 38,1 

ʤʽʩʷʮʷ), ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʥʝ ʚʠʷʚʣʝʥʦ. ɺʦʜʥʦʯʘʩ ʫ ʧʽʜʛʨʫʧʽ PD-L1-

ʧʦʟʠʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʘʜôʶʚʘʥʪʥʫ ʭʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʶ, ʤʫʪʘʮʽʷ 



Σ 
 
TP53 ʘʩʦʮʽʶʚʘʣʘʩʷ ʟ ʩʫʪʪʻʚʠʤ ʧʦʜʦʚʞʝʥʥʷʤ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

(93,8 ʧʨʦʪʠ 9,1 ʤʽʩʷʮʷ; p = 0,029), ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʢʣʘʜʥʫ ʚʟʘʻʤʦʜʽʶ ʤʫʪʘʮʽʡʥʦʛʦ ʡ 

ʽʤʫʥʥʦʛʦ ʧʨʦʬʽʣʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ, ʚʠʷʚʣʝʥʠʭ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ, ʧʫʭʣʠʥʠ 

ʪʘ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʩʪʚʦʨʝʥʦ ʽʥʪʝʛʨʘʣʴʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʝʨʝʙʽʛʫ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ ɯɯʂʊ. ɼʦ ʤʦʜʝʣʽ ʫʚʽʡʰʣʠ ʢʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʣʘʙʦʨʘʪʦʨʥʽ ʽʥʜʠʢʘʪʦʨʠ 

ʟʘʧʘʣʝʥʥʷ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʫ ʙʽʦʣʦʛʽʶ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ. ɻʝʥʝʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʩʚʽʜʦʤʦ ʥʝ ʚʢʣʶʯʘʣʠʩʷ, ʦʩʢʽʣʴʢʠ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʥʝʨʽʜʢʦ ʻ ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

ʚ ʋʢʨʘʾʥʽ ʪʘ ʦʙʤʝʞʫʚʘʣʠ ʙ ʤʦʞʣʠʚʽʩʪʴ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʫ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ. ʇʨʦʛʥʦʩʪʠʯʥʫ ʤʦʜʝʣʴ ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ 

ʨʝʛʨʝʩʽʡ ʂʦʢʩʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʫʪʩʪʨʝʧ-ʨʝʩʝʤʧʣʽʥʛʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʮʽʥʦʢ. ʆʪʨʠʤʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʠʟʠʢʫ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦ ʫ ʙʘʣʴʥʫ 

ʩʠʩʪʝʤʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʜʽʡʩʥʠʪʠ ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʧʘʮʽʻʥʪʽʚ ʥʘ ʛʨʫʧʠ ʥʠʟʴʢʦʛʦ, 

ʧʨʦʤʽʞʥʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʪʘ ʟʘʙʝʟʧʝʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ. 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʴ ʽʥʪʝʛʨʦʚʘʥʦ ʫ ʮʠʬʨʦʚʫ ʧʣʘʪʬʦʨʤʫ 

IMMU-LUNG, ʩʪʚʦʨʝʥʫ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʧʨʦʪʦʪʠʧʫ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʣʘʪʬʦʨʤʘ ʟʘʙʝʟʧʝʯʫʻ ʯʠʩʣʦʚʫ ʪʘ ʪʝʢʩʪʦʚʫ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʧʦʥʫʻ ʢʦʨʦʪʢʽ ʢʣʽʥʽʯʥʽ ʦʨʽʻʥʪʠʨʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ɺʝʙ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʬʦʨʤʘʪ, 

ʜʚʦʤʦʚʥʽʩʪʴ (ʫʢʨʘʾʥʩʴʢʘ, ʘʥʛʣʽʡʩʴʢʘ) ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ ʨʦʙʣʷʪʴ 

IMMU-LUNG ʟʨʫʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʦʥʢʦʣʦʛʽʚ. ʇʨʦʪʦʪʠʧ 

ʜʦʩʪʫʧʥʠʡ ʟʘ ʧʦʩʠʣʘʥʥʷʤ: https://yuliia-moskalenko.github.io/immu-lung-score/. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʷʚʣʝʥʽ 

ʧʨʝʜʠʢʪʦʨʠ ʥʝ ʣʠʰʝ ʧʦʛʣʠʙʣʶʶʪʴ ʨʦʟʫʤʽʥʥʷ ʙʽʦʣʦʛʽʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ, ʘʣʝ ʡ 

ʤʘʶʪʴ ʨʝʘʣʴʥʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʩʪʚʦʨʝʥʥʷʤ ʮʠʬʨʦʚʦʾ 

ʧʣʘʪʬʦʨʤʠ IMMU-LUNG. ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ 

https://yuliia-moskalenko.github.io/immu-lung-score/
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ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʧʘʮʽʻʥʪʽʚ ʪʘ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʡʥʷʪʪʷ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʨʽʰʝʥʴ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʦʥʢʦʣʦʛʽʯʥʠʤ ʭʚʦʨʠʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ, ʽʥʛʽʙʽʪʦʨʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʽʤʫʥʦʪʝʨʘʧʽʷ, ʧʨʝʜʠʢʪʦʨʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʫʭʣʠʥʥʝ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʤʫʪʘʮʽʾ, ʽʤʫʥʥʽ ʬʝʥʦʪʠʧʠ, ʧʨʦʪʦʪʠʧ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ 

ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ. 
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SUMMARY 

Moskalenko Yu. V. Predictors of the Efficacy of Immune Checkpoint Inhibitors 

in Patients with NonïSmall Cell Lung Cancer. ï Manuscript. 

The thesis of the Doctor of Medical Sciences degree in the specialty 14.01.07 ï 

Oncology. Nonprofit Organization National Cancer Institute. ï Kyiv, 2026. 

Nonïsmall cell lung cancer (NSCLC) remains one of the leading causes of 

cancer mortality worldwide, including in Ukraine. Despite significant advances in 

modern immunotherapy, the efficacy of immune checkpoint inhibitors (ICI) varies 

substantially between patients. This heterogeneity is driven by a broad spectrum of 

clinical, immunological, morphometric, and genetic determinants that shape individual 

sensitivity to immunotherapy. Consequently, there is an urgent need for integrative yet 

practical approaches to predict ICI efficacy, based on the combination of biomarkers 

from multiple levels of biological organization. 

Accordingly, the present dissertation is dedicated to a comprehensive, multilevel 

analysis of predictors of immunotherapy efficacy, evaluating their independent and 

combined impact on survival in patients with metastatic NSCLC, and to the 

construction of a personalized prognostic model. Particular attention was given to 

integrating clinical, laboratory, and morphometric characteristics into a user-friendly 

digital format suitable for practical use by oncologists. As a result of this process, the 

digital decision-support platform IMMU-LUNG was developed, allowing 

individualized prognostic assessment of response to ICI therapy. 

The aim of the study was to identify independent clinical, morphometric, 

immunological, and molecular-genetic factors influencing ICI efficacy; to assess their 

interrelation; and on this basis, to create a tool for personalized prognosis for patients 

with metastatic NSCLC. 

To achieve this aim, the research was carried out in three interrelated directions, 

each reflecting a different level of functional organization of the tumor process: 1) the 

organismal level, which included the evaluation of clinical and systemic biomarkers; 

2) the tumor level, involving analysis of mutation and transcriptome profiles; 3) the 
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tumor microenvironment level, within which cellular and immune components 

modulating response to ICI were investigated. 

The study employed statistical methods (KaplanïMeier survival curves, Cox 

regression, ROC analysis, spline modeling, bootstrap resampling), 

immunohistochemical analysis (CD8 , FoxP3 , CD163 /CD68 , STAT6 ), 

morphometric assessment of skeletal muscle and adipose tissue, genetic profiling of 

somatic mutations (KRAS, TP53, KEAP1, STK11, TTN) and transcriptomic signature 

analysis, including an IFNɔ-associated gene signature. 

Increasing attention from contemporary researchers is given to systemic 

organismal characteristics that may modify immunotherapy effectiveness. In this 

study, a clinically significant chronotherapy effect was demonstrated: morning 

infusions of ICI provided significantly longer overall survival compared with evening 

infusions (effect size 2.07; p < 0.001). 

Analysis of age-related characteristics showed that patients over 70 years more 

frequently experienced immune-related adverse events (p = 0.046); however, their 

overall survival did not differ from younger groups, indicating no grounds for age-

related restrictions on ICI usage. 

Special attention was paid to the impact of tobacco exposure. In patients with a 

smoking history Ó 28 pack-years, immunotherapy provided significantly better 

outcomes ï including overall survival (HR = 0.63; p = 0.013) ï which correlated with 

higher PD-L1 expression levels (p = 0.0001). Objective response to ICI in this category 

reached 75.6% versus 27.5% among patients receiving chemotherapy (p = 0.0045). 

The duration of ICI therapy also played an important role: treatment shorter than 8 

months increased the risk of ICI failure more than threefold (HR = 3.637; p = 0.0001). 

Systemic corticosteroids emerged as a substantial modifier of ICI efficacy: their 

use was associated with markedly worse progression-free survival (HR = 3.94; p = 

0.0001) and overall survival (HR = 6.53; p = 0.0001), whereas inhaled corticosteroids 

did not reduce efficacy and yielded the highest response rate (87.5%; p = 0.0001). 

Interestingly, patients with concomitant chronic obstructive pulmonary disease had 
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significantly better overall survival (HR = 0.17; p = 0.004), which may reflect the role 

of local immune remodeling in the airways. 

Among systemic biochemical markers, the neutrophil-to-lymphocyte ratio 

(NLR) and the LEM system played a key role. Elevated NLR (Ó 3.6) was an 

independent negative factor for overall survival (HR = 2.33; p = 0.015), while low NLR 

was associated with a better response (57.1% vs. 32.8%; p = 0.0213). The LEM system 

effectively identified high-risk groups: patients with three risk factors had a median 

survival of only 4.2 months (HR = 1.81; p = 0.0001). 

Morphometric characteristics of body composition and metabolic status are 

increasingly recognized as potential modifiers of ICI sensitivity. This work revealed 

that subcutaneous adipose tissue (SAT) radiodensity in the range of ï106éï100 HU 

was a prognostic marker of improved overall survival (HR = 0.32; p = 0.002). A U-

shaped dependence indicated that both excessively low and excessively high SAT 

density were unfavorable. Although visceral adipose tissue density had no direct 

prognostic value, it modified the impact of PD-L1 (p < 0.0001), underscoring the 

interaction between metabolic and immune features. In metastatic NSCLC patients, 

skeletal muscle parameters (index and density) were not associated with overall or 

progression-free survival, but they did influence disease control achievement (p = 

0.031). PD-L1 expression Ó 50% remained a key independent predictor of longer 

survival (HR = 0.29; p = 0.001), and a significant interaction between PD-L1 

expression and skeletal muscle index was observed (p for interaction = 0.027). 

Molecular-genetic analysis highlighted significant differences between NSCLC 

histological subtypes. In adenocarcinoma, STK11 mutation was an unfavorable 

prognostic factor (HR = 3.89; p = 0.026), while co-mutations KRAS+TP53, 

KRAS+KEAP1, and STK11+KEAP1 were associated with critically high risks of 

death (HR up to 16.60). In contrast, in squamous cell carcinoma, TTN and TP53 

mutations ï individually and in combination ï were positive prognostic markers, 

increasing median survival to 63.7 months compared with 27.8 months (p = 0.0065). 

The IFNɔ-associated gene signature in adenocarcinoma patients was linked with 

longer overall survival (47.4 vs. 41.2 months; p = 0.0438), though it was not an 
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independent prognostic factor; in squamous cell carcinoma, its prognostic value was 

minimal. 

The cellular composition of the tumor microenvironment plays a critical role in 

shaping ICI response. In this study, three immune phenotypes were assessed: 

immune-active, immunosuppressive, and mixed. Although there were significant 

differences in survival duration (Log-rank p = 0.0001) among them, none had 

independent prognostic value. The only reliable indicator of poor prognosis was a high 

CD163 /CD68  ratio, reflecting the predominance of M2-oriented macrophages (HR = 

4.34; p < 0.001). FoxP3  regulatory T cells were associated with reduced survival, 

although they were not independent prognostic factors ï consistent with their 

functional plasticity. In surgically treated patients, two immune phenotypes were 

distinguished based on CD8  T-cell density and M1/M2 macrophage ratio. Despite a 

substantial difference in median survival (114.5 vs. 38.1 months), statistical 

significance was not reached. Meanwhile, in the subgroup of PD-L1ïpositive patients 

receiving adjuvant chemo-immunotherapy, TP53 mutation was associated with a 

significant prolongation of progression-free survival (93.8 vs. 9.1 months; p = 0.029), 

indicating a complex interaction between mutational status and immune profile. 

Based on the independent predictors identified at the organismal, tumor, and 

microenvironment levels, an integrative prognostic model was developed to estimate 

the risk of unfavorable outcomes in patients with metastatic NSCLC receiving ICI 

therapy. The model incorporated clinical indicators, laboratory markers of 

inflammation, morphometric characteristics, and immunological markers ï reflecting 

the multidimensional biology of response to immunotherapy. Genetic parameters were 

consciously excluded from the model, as their determination requires molecular-

genetic testing, which is often unavailable to patients in Ukraine; including them would 

limit the modelôs applicability in routine clinical practice. The prognostic model was 

built using multivariable Cox regression with bootstrap resampling to enhance the 

stability of estimates. The derived risk coefficients were transformed into a point-based 

scoring system, enabling stratification of patients into low-, intermediate-, and high-

risk groups, and facilitating personalized prognosis of overall survival. 
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For practical application, the model was integrated into the digital platform 

IMMU -LUNG, implemented as a web-based prototype requiring no software 

installation. The platform provides both numerical and textual interpretation of results, 

and offers brief clinical guidance aligned with current international recommendations. 

Its web-oriented format, bilingual support (Ukrainian and English), and accessibility 

across different devices make IMMU-LUNG a convenient tool for practicing 

oncologists. The prototype is available at: https://yuliia-moskalenko.github.io/immu-

lung-score/. 

Summing up the study results, it can be concluded that the identified predictors 

not only deepen our understanding of the biology underpinning the response to ICI, but 

also hold real practical significance ï as evidenced by the creation of the digital 

IMMU -LUNG platform. The developed tool enables personalized stratification of 

patients and may be applied in clinical practice to optimize therapeutic decision-

making and improve the quality of oncological care. 

Keywords: nonïsmall cell lung cancer, immune checkpoint inhibitors, 

immunotherapy, predictors, prognostication, tumor microenvironment, mutations, 

immune phenotypes, clinical decision support platform prototype. 
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ʉʇʀʉʆʂ ʅɸʋʂʆɺʀʍ ʇʈɸʎʔ, ʆʇʋɹʃɯʂʆɺɸʅʀʍ ɿɸ ʊɽʄʆʖ 

ɼʀʉɽʈʊɸʎɯɰ 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ: 

ʉʪʘʪʪʽ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʚʥʝʩʝʥʠʭ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ 

ʙʘʟ Scopus ʘʙʦ Web of Science 

1. Moskalenko Y, Kovchun V, Bohdanov A, Budko V. Subcutaneous adipose 

tissue radiodensity as a prognostic marker in metastatic non-small cell lung cancer 

treated with immune checkpoint inhibitors. Contemporary Oncology/Wsp·ğczesna 

Onkologia. 2026;30(1): 1-9. https://doi.org/10.5114/wo.2026.159311. (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʨʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʙʽʨ ʂʊ-ʩʢʘʥʽʚ ʜʣʷ 

ʧʨʦʚʝʣʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʥʘʧʠʩʘʥʥʷ ʪʝʢʩʪʫ ʩʪʘʪʪʽ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ).  

2. Moskalenko YuV, Bohdanov AM, Budko VV. Smoking as a predictor of 

immune checkpoint inhibitor efficacy in metastatic non-small cell lung cancer patients. 

East Ukr Med J. 2025; 13(4): 1168ï1176. 

https://doi.org/10.21272/eumj.2025;13(4):1168-1176. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: 

ʨʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʧʝʨʚʠʥʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʟʙʽʨ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ, ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, 

ʧʽʜʛʦʪʦʚʢʘ ʩʪʘʪʪʽ ʜʦ ʧʫʙʣʽʢʘʮʽʾ). 

3. Moskalenko Y, Kovchun V, Vynnychenko I, Moskalenko R. Association of 

skeletal muscle radiodensity and skeletal muscle index with immunotherapy response 

in metastatic non-small cell lung cancer. Muscles 2025; 4(4):51. https:// 

doi.org/10.3390/muscles4040051. (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʬʦʨʤʫʚʘʥʥʷ 
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CTLA-4 - ʮʠʪʦʪʦʢʩʠʯʥʠʡ T ʣʽʤʬʦʮʠʪ-ʘʩʦʮʽʡʦʚʘʥʠʡ ʘʥʪʠʛʝʥ 4 

Foxp3+ ï ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ Forkhead box P3 

HR ï ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʫ 

HU ï ʦʜʠʥʠʮʽ ɻʘʫʥʩʬʽʣʜʘ 
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ɺʉʊʋʇ 

 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ 

ʣʝʛʝʥʴ (ʅɼʂʈʃ) ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʛʽʩʪʦʣʦʛʽʯʥʠʤ ʧʽʜʪʠʧʦʤ ʨʘʢʫ ʣʝʛʝʥʴ ʽ ʦʜʥʽʻʶ 

ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʦʥʢʦʣʦʛʽʯʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ [1,2]. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʣʽʢʫʚʘʥʥʷ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʠʩʷ ʟ ʧʦʷʚʦʶ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 

(ɯɯʂʊ), ʷʢʽ ʩʴʦʛʦʜʥʽ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ ʽʟ 

ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ. ɿʘʚʜʷʢʠ ʙʣʦʢʘʜʽ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ PD-1/PD-L1 ʘʙʦ 

CTLA-4 ̔ʤʫʥʦʪʝʨʘʧʽʷ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʠʚʘʣʠʡ ʢʦʥʪʨʦʣʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʩʬʦʨʤʫʚʘʪʠ ʩʪʽʡʢʫ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʥʝʜʦʩʷʞʥʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʨʘʜʠʮʽʡʥʦʾ ʭʽʤʽʦʪʝʨʘʧʽʾ [3]. ʂʨʽʤ ʪʦʛʦ, ɯɯʂʊ ʧʦʩʪʫʧʦʚʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʩʭʝʤʠ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʨʘʥʥʽʤʠ ʩʪʘʜʽʷʤʠ ʅɼʂʈʃ: ʫ ʥʝʦʘʜôʶʚʘʥʪʥʦʤʫ ʨʝʞʠʤʽ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʧʫʭʣʠʥʥʦʾ ʤʘʩʠ ʧʝʨʝʜ ʦʧʝʨʘʮʽʻʶ ʪʘ ʚ ʘʜôʶʚʘʥʪʥʦʤʫ ï ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʨʠʟʠʢʫ ʨʝʮʠʜʠʚʫ ʧʽʩʣʷ ʨʘʜʠʢʘʣʴʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ 

ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ɯɯʂʊ, ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ 

ʷʢ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʦʶ ʭʚʦʨʦʙʦʶ, ʪʘʢ ʽ ʜʣʷ ʦʧʝʨʦʚʘʥʠʭ ʭʚʦʨʠʭ, ʫ ʷʢʠʭ 

ʨʝʮʠʜʠʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʻ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʧʨʦʛʥʦʟ [4,5]. 

ɯʤʫʥʦʪʝʨʘʧʽʷ ʻ ʚʠʩʦʢʦʚʘʨʪʽʩʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʩʪʚʦʨʶʻ ʟʥʘʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʂʫʨʩ ɯɯʂʊ ʤʦʞʝ ʢʦʰʪʫʚʘʪʠ ʜʝʩʷʪʢʠ 

ʪʠʩʷʯ ʜʦʣʘʨʽʚ, ʘ ʪʨʠʚʘʣʝ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʭʨʦʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʙʽʣʴʰʫʻ ʬʽʥʘʥʩʦʚʠʡ ʪʷʛʘʨ ʜʣʷ ʜʝʨʞʘʚʠ ʽ ʩʘʤʠʭ ʧʘʮʽʻʥʪʽʚ. ɿ 

ʩʦʮʽʘʣʴʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʥʝʝʬʝʢʪʠʚʥʘ ʽʤʫʥʦʪʝʨʘʧʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʯʘʩʫ ʜʣʷ 

ʧʽʜʙʦʨʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʟʥʠʞʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʡ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʪʨʝʙʘ ʫ ʪʦʯʥʦʤʫ 

ʚʠʟʥʘʯʝʥʥʽ ʧʨʝʜʠʢʪʦʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ ʚʠʭʦʜʠʪʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʩʫʪʦ 

ʤʝʜʠʯʥʦʾ ʧʨʦʙʣʝʤʠ ʽ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʦʥʢʦʣʦʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ 

[6,7]. 



ΞΣ 
 

ʇʦʧʨʠ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʚʠʚʯʝʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ɯɯʂʊ, ʢʣʽʥʽʯʥʘ ʚʽʜʧʦʚʽʜʴ 

ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʚʠʩʦʢʽʡ ʤʽʨʽ ʛʝʪʝʨʦʛʝʥʥʦʶ. ʆʜʥʽ ʧʘʮʽʻʥʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʨʠʚʘʣʫ 

ʨʝʤʽʩʽʶ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʤʘʶʪʴ ʨʘʥʥʻ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ ʧʨʠʨʦʜʫ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʶ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢ ʧʫʭʣʠʥʠ, 

ʪʘʢ ʽ ʦʨʛʘʥʽʟʤʫ ʧʘʮʽʻʥʪʘ. ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ 

ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ: 1) ʢʣʽʥʽʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ 

ʧʘʮʽʻʥʪʘ, 2) ʧʘʨʘʤʝʪʨʠ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, 3) ʛʝʥʝʪʠʯʥʽ ʪʘ ʤʦʣʝʢʫʣʷʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʫʭʣʠʥʠ. 

ʉʪʘʥ ʦʨʛʘʥʽʟʤʫ ʧʘʮʽʻʥʪʘ ʚʠʟʥʘʯʘʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ 

ʯʠʥʥʠʢʽʚ, ʱʦ ʧʨʠʚʝʨʪʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʫʚʘʛʠ, ʻ ʚʧʣʠʚ ʚʽʢʫ. ɯʤʫʥʦʩʝʥʝʩʮʝʥʮʽʷ, 

ʦʙʫʤʦʚʣʝʥʘ ʽʥʚʦʣʶʮʽʻʶ ʪʠʤʫʩʘ ʪʘ ʟʥʠʞʝʥʥʷʤ ʧʫʣʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚʥʦʮʽʥʥʠʭ 

ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʤʦʞʝ ʪʝʦʨʝʪʠʯʥʦ ʟʤʝʥʰʫʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɯɯʂʊ [8,9]. ʇʨʦʪʝ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʫʧʝʨʝʯʣʠʚʽ: ʯʘʩʪʠʥʘ ʘʚʪʦʨʽʚ ʥʝ ʚʠʷʚʣʷʻ ʟʥʠʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʣʽʪʥʽʭ ʧʘʮʽʻʥʪʽʚ ʽ ʜʝʤʦʥʩʪʨʫʻ ʧʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʣʦʜʰʠʤʠ ʭʚʦʨʠʤʠ [10], ʪʦʜʽ ʷʢ ʽʥʰʽ ʧʦʚôʷʟʫʶʪʴ ʩʪʘʨʰʠʡ ʚʽʢ ʽʟ 

ʛʽʨʰʦʶ ʚʽʜʧʦʚʽʜʜʶ ʯʝʨʝʟ ʟʥʠʞʝʥʫ ʽʤʫʥʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ [11]. ʎʝ ʧʽʜʢʨʝʩʣʶʻ 

ʧʦʪʨʝʙʫ ʫ ʜʝʪʘʣʴʥʽʰʦʤʫ ʘʥʘʣʽʟʽ ʚʽʢʦʚʦʛʦ ʚʧʣʠʚʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʰʠʭ ʢʣʽʥʽʯʥʠʭ 

ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʬʘʢʪʦʨ ʧʘʣʽʥʥʷ, ʷʢʠʡ ʟʤʽʥʶʻ ʷʢ ʤʫʪʘʮʽʡʥʠʡ 

ʣʘʥʜʰʘʬʪ, ʪʘʢ ʽ ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʧʘʮʽʻʥʪʘ. ʋ ʪʶʪʶʥʽ ʤʽʩʪʠʪʴʩʷ ʧʦʥʘʜ 79 

ʢʘʥʮʝʨʦʛʝʥʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʚʠʩʦʢʠʡ ʧʫʭʣʠʥʥʠʡ ʤʫʪʘʮʽʡʥʠʡ ʪʷʛʘʨ, ʬʦʨʤʫʶʪʴ 

ʭʘʨʘʢʪʝʨʥʠʡ C>ɸ ʤʫʪʘʮʽʡʥʠʡ ʧʽʜʧʠʩ ʽ ʧʽʜʚʠʱʫʶʪʴ ʝʢʩʧʨʝʩʽʶ PD-L1 [12ï14]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʮʽʻʥʪʠ-ʢʫʨʮʽ ʯʘʩʪʽʰʝ ʤʘʶʪʴ ʛʽʧʝʨʤʫʪʘʮʽʡʥʽ ʧʫʭʣʠʥʠ ʟ 

ʙʽʣʴʰʦʶ ʽʤʫʥʦʛʝʥʥʽʩʪʶ, ʱʦ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʝ ʧʽʜʩʠʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ɯɯʂʊ 

[15]. ɼʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʘʣʽʥʥʷ ʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ ʽ ʯʘʩʪʦʪʫ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʽʜ ʯʘʩ ʪʝʨʘʧʽʾ ɯɯʂʊ [16,17], ʭʦʯʘ ʽʥʰʽ 

ʨʦʙʦʪʠ ʥʝ ʟʥʘʭʦʜʷʪʴ ʦʜʥʦʟʥʘʯʥʦʛʦ ʟʚôʷʟʢʫ [18]. 



ΞΤ 
 

ɺʘʞʣʠʚʠʤʠ ʻ ʪʘʢʦʞ ʬʘʢʪʦʨʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʩʠʩʪʝʤʥʠʤ ʟʘʧʘʣʝʥʥʷʤ [19]. 

ʍʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʟʤʽʥʶʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʶʯʦʚʠʭ ʢʣʽʪʠʥ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ, ʟʦʢʨʝʤʘ ʣʽʤʬʦʮʠʪʽʚ, ʥʝʡʪʨʦʬʽʣʽʚ, ʤʦʥʦʮʠʪʽʚ, ʪʨʦʤʙʦʮʠʪʽʚ, ɦʦ ʚʠʟʥʘʯʘʻ 

ʮʠʪʦʢʽʥʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʦʨʛʘʥʽʟʤʫ [20,21]. ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʮʠʭ ʟʤʽʥ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʜʝʢʩʠ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ (NLR, PLR, SII, SIRI), ʷʢʽ ʻ 

ʜʦʩʪʫʧʥʠʤʠ, ʥʝʜʦʨʦʛʠʤʠ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʨʫʪʠʥʥʦʾ ʢʣʽʥʽʯʥʦʾ 

ʧʨʘʢʪʠʢʠ [22ï24]. ʇʨʦʪʝ ʥʘʚʽʪʴ ʮʽ ʧʨʦʩʪʽ ʧʦʢʘʟʥʠʢʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʤʘʛʘʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʢʦʥʪʝʢʩʪʽ 

ʅɼʂʈʃ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ ʧʨʠʚʝʨʪʘʶʪʴ ʧʘʨʘʤʝʪʨʠ 

ʩʢʣʘʜʫ ʪʽʣʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʝʪʘʙʦʣʽʯʥʠʡ ʪʘ ʥʫʪʨʠʪʠʚʥʠʡ ʩʪʘʪʫʩ ʧʘʮʽʻʥʪʽʚ. 

ʅʘʡʯʘʩʪʽʰʝ ʘʥʘʣʽʟʫʶʪʴ ʨʘʜʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜʰʢʽʨʥʦʾ ʞʠʨʦʚʦʾ 

ʢʣʽʪʢʦʚʠʥʠ (ʇɾʂ), ʟʦʢʨʝʤʘ ʾʾ ʱʽʣʴʥʽʩʪʴ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʥʠʢʦʤ ʬʽʙʨʦʟʫ, 

ʟʤʝʥʰʝʥʥʷ ʣʽʧʽʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʘʙʦ çʙʫʨʫʚʘʥʥʷè ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ï ʩʪʘʥʽʚ, ʱʦ 

ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʢʘʭʝʢʩʽʻʶ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʧʨʦʛʥʦʟʦʤ [25ï27]. ʇʨʦʪʝ ʦʩʪʘʥʥʽ 

ʨʦʙʦʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʘʞʣʠʚʠʤʠ ʻ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʚʽʩʮʝʨʘʣʴʥʦʾ ʞʠʨʦʚʦʾ 

ʢʣʽʪʢʦʚʠʥʠ (ɺɾʂ), ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʝʪʘʙʦʣʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʟʜʘʪʥʽʩʪʶ 

ʧʨʦʜʫʢʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ. ʉʘʤʝ ʥʘʜʣʠʰʢʦʚʘ ʘʙʦ 

ʤʝʪʘʙʦʣʽʯʥʦ ʘʢʪʠʚʥʘ ɺɾʂ ʤʦʞʝ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʭʨʦʥʽʯʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʤʦʜʠʬʽʢʫʻ ʚʽʜʧʦʚʽʜʴ ʥʘ ɯɯʂʊ [28,29].ʋ ʨʽʟʥʠʭ ʨʦʙʦʪʘʭ 

ʟʥʘʭʦʜʷʪʴ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ɯɯʂʊ, ʱʦ ʟʥʦʚʫ ʞ ʪʘʢʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ 

ʩʠʩʪʝʤʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [30,31]. 

ʇʦʨʷʜ ʽʟ ʮʠʤ, ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʤʦʞʝ ʤʘʪʠ ʡ ʩʪʘʥ ʩʢʝʣʝʪʥʦʾ 

ʤʫʩʢʫʣʘʪʫʨʠ. Cʘʨʢʦʧʝʥʽʷ, ʟʫʤʦʚʣʝʥʘ ʦʥʢʦʣʦʛʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʯʠ ʟʘʛʘʣʴʥʠʤ 

ʚʠʩʥʘʞʝʥʥʷʤ, ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʟʥʠʞʝʥʦʶ ʽʤʫʥʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʧʦʨʫʰʝʥʥʷʤ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʛʽʨʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

[32,33]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʇɾʂ, ɺɾʂ ̔  ʤôʷʟʦʚʦʶ ʤʘʩʦʶ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʩʢʣʘʜ ʪʽʣʘ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʷʢ ʥʫʪʨʠʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ, ʪʘʢ 
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ʽ ʩʠʩʪʝʤʥʠʭ ʽʤʫʥʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ɯɯʂʊ. 

ɼʦʜʘʪʢʦʚʦ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʤʝʜʠʢʘʤʝʥʪʠ, ʟʦʢʨʝʤʘ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ. ɺʽʜʦʤʦ, ʱʦ ʩʠʩʪʝʤʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ ʧʨʠʛʥʽʯʫʶʪʴ ʘʢʪʠʚʘʮʽʶ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ [34ï36]. ʅʘʪʦʤʽʩʪʴ 

ʨʦʣʴ ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʚʠʟʥʘʯʝʥʦʶ. 

ɯʤʫʥʥʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʣʽʪʠʥʥʠʭ ʧʦʧʫʣʷʮʽʡ, 

ʮʠʪʦʢʽʥʽʚ, ʭʝʤʦʢʽʥʽʚ ʪʘ ʬʘʢʪʦʨʽʚ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʘ ʟʥʠʱʫʚʘʪʠ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ [37ï39]. ʇʨʦʩʪʦʨʦʚʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ CD8  ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʧʨʠʩʫʪʥʽʩʪʴ ʄ1- ʽ ʄ2-ʤʘʢʨʦʬʘʛʽʚ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʤʫʥʦʩʫʧʨʝʩʽʾ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʟʦʢʨʝʤʘ STAT6, 

ʬʦʨʤʫʶʪʴ ʽʤʫʥʥʠʡ ʣʘʥʜʰʘʬʪ ʧʫʭʣʠʥʠ [40,41]. ʇʫʭʣʠʥʠ ʟ ʚʠʩʦʢʦʶ 

ʽʥʬʽʣʴʪʨʘʮʽʻʶ CD8  ʊ-ʢʣʽʪʠʥ ʤʦʞʫʪʴ ʤʘʪʠ ʢʨʘʱʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ, ʪʦʜʽ 

ʷʢ ʜʦʤʽʥʫʚʘʥʥʷ ʄ2-ʤʘʢʨʦʬʘʛʽʚ (CD163 ) ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ çʭʦʣʦʜʥʦʛʦè 

ʬʝʥʦʪʠʧʫ ʟ ʥʠʟʴʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ɯɯʂʊ [42,43]. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʪʘʢʦʞ ʨʝʛʫʣʷʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ (Foxp3 ), ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʝʟʘʣʝʞʥʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʜʫʣʶʶʪʴ 

ʽʤʫʥʥʫ ʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʘʥʛʽʦʛʝʥʝʟ ʪʘ ʽʥʚʘʟʠʚʥʽʩʪʴ ʧʫʭʣʠʥʠ [44ï46]. ʂʨʽʤ ʪʦʛʦ, 

ʝʢʩʧʨʝʩʽʷ ʣʽʛʘʥʜʽʚ PD-L1 ʥʘ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʽ ʚ ʤʽʢʨʦʦʪʦʯʝʥʥʽ ʻ ʢʨʠʪʠʯʥʠʤ 

ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʛʥʽʯʝʥʥʷ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ɻʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʫʭʣʠʥʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʾ ʽʤʫʥʦʛʝʥʥʽʩʪʴ, 

ʤʝʪʘʙʦʣʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ ʫʭʠʣʷʪʠʩʷ ʚʽʜ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʆʢʨʝʤʽ 

ʤʫʪʘʮʽʾ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʾ ʤʦʞʫʪʴ ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʶʚʘʪʠ ʙʽʦʣʦʛʽʯʥʫ ʧʦʚʝʜʽʥʢʫ 

ʅɼʂʈʃ. ɿʦʢʨʝʤʘ, ʢʦ-ʤʫʪʘʮʽʾ KRAS, STK11 ̔ KEAP1 ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʙʽʣʴʰ 

ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʠʭ. ɺʪʨʘʪʘ STK11 ʘʢʪʠʚʫʻ YAP1 ʽ ʬʦʨʤʫʻ ʨʝʟʠʩʪʝʥʪʥʠʡ ʬʝʥʦʪʠʧ, 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ CD8  ʊ-ʢʣʽʪʠʥ [47]. ʋ ʨʦʙʦʪʘʭ 

Pan-Cancer Atlas ʚʠʷʚʣʝʥʦ ʰʽʩʪʴ ʽʤʫʥʥʠʭ ʧʽʜʪʠʧʽʚ (C1ïC6), ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʤʘʻ 

ʭʘʨʘʢʪʝʨʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʧʘʪʝʨʥʠ ʪʘ ʨʽʟʥʠʡ ʧʨʦʛʥʦʟ [48]. 
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ʄʫʪʘʮʽʾ KEAP1 ʽ STK11, ʱʦ ʬʦʨʤʫʶʪʴ ñRedoxhighò ʬʝʥʦʪʠʧ, ʘʩʦʮʽʡʦʚʘʥʽ ʟʽ 

ʟʥʠʞʝʥʦʶ ʱʽʣʴʥʽʩʪʶ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʪʘ ʛʽʨʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ɯɯʂʊ [49,50]. ɯʥʰʽ 

ʤʫʪʘʮʽʾ, ʪʘʢʽ ʷʢ TP53, ʤʦʞʫʪʴ ʧʽʜʩʠʣʶʚʘʪʠ ʽʤʫʥʦʛʝʥʥʽʩʪʴ, ʟʙʽʣʴʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʧʫʭʣʠʥʥʠʭ ʥʝʦʘʥʪʠʛʝʥʽʚ, ʱʦ ʨʦʙʠʪʴ ʧʘʮʽʻʥʪʽʚ ʧʦʪʝʥʮʽʡʥʦ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ 

ʽʤʫʥʦʪʝʨʘʧʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʝʥʝʪʠʯʥʠʡ ʣʘʥʜʰʘʬʪ ʧʫʭʣʠʥʠ ʻ ʚʘʞʣʠʚʠʤ, ʘʣʝ ʜʦʩʽ 

ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ ʢʣʽʥʽʯʥʠʡ ʧʨʦʮʝʩ ʝʣʝʤʝʥʪʦʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʦʩʽ ʚʽʜʩʫʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʙ ʜʦʟʚʦʣʷʣʠ 

ʥʘʜʽʡʥʦ ʦʮʽʥʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ. ʍʦʯʘ ʚ 

ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʷʢ ʧʨʝʜʠʢʪʠʚʥʽ ʙʽʦʤʘʨʢʝʨʠ ʨʦʟʛʣʷʜʘʶʪʴ ʝʢʩʧʨʝʩʽʶ 

PD-L1, ʤʽʢʨʦʩʘʪʝʣʽʪʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʧʫʭʣʠʥʥʝ ʤʫʪʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʾʭ 

ʧʨʦʛʥʦʩʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʻ ʦʙʤʝʞʝʥʦʶ ʫ ʰʠʨʦʢʽʡ ʧʦʧʫʣʷʮʽʾ ʭʚʦʨʠʭ [51]. ʂʨʽʤ ʪʦʛʦ, 

ʚʠʟʥʘʯʝʥʥʷ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʢʚʝʥʫʚʘʥʥʷ 

ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʷʢʝ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʬʽʥʘʥʩʦʚʦ ʪʘ ʪʝʭʥʽʯʥʦ 

ʤʘʣʦʜʦʩʪʫʧʥʠʤ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʙʽʣʴʰʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ 

ʚʽʪʯʠʟʥʷʥʠʭ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫ ʩʚʽʪʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ, ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʽʜʭʦʜʽʚ ï ʚʽʜ ʨʫʪʠʥʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʤʦʨʬʦʣʦʛʽʶ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʜʘʥʽ ʤʝʜʠʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʽ ʯʠ ʛʝʥʦʤʥʽ ʧʨʦʬʽʣʽ. 

ʂʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʤʘʨʢʝʨʠ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʦʤʽʨʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ [19,52], ʪʦʜʽ ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

ʧʫʭʣʠʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ɯɯʂʊ [53]. ʅʘʡʪʦʯʥʽʰʠʤʠ 

ʻ ʽʥʪʝʛʨʦʚʘʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʜʘʥʽ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ [54ï56], ʦʜʥʘʢ ʚʦʥʠ 

ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ, ʥʝʜʦʩʪʫʧʥʠʭ ʫ ʙʽʣʴʰʦʩʪʽ 

ʫʢʨʘʾʥʩʴʢʠʭ ʢʣʽʥʽʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʦʛʣʷʜʫ Sinha et al. [57] ʧʦʢʘʟʘʣʠ, ʱʦ, ʧʦʧʨʠ 

ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʩʬʝʨʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʥʘʷʚʥʽ AI-ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ ʟʘʣʠʰʘʶʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʠʤʠ ʡ ʥʝʜʦʩʪʘʪʥʴʦ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤʠ. ʄʝʪʘʘʥʘʣʽʟ Oehring et al. [58] ʪʘʢʦʞ ʟʘʩʚʽʜʯʠʚ ʧʦʪʝʥʮʽʘʣ 
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ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʦʜʥʘʢ ʧʽʜʢʨʝʩʣʠʚ, ʱʦ ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʫʧʥʽʩʪʶ ʷʢʽʩʥʠʭ ʣʦʢʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʤʦʞʣʠʚʽʩʪʶ 

ʽʥʪʝʛʨʘʮʽʾ ʪʘʢʠʭ ʩʠʩʪʝʤ ʫ ʨʝʘʣʴʥʽ ʤʝʜʠʯʥʽ ʧʨʦʮʝʩʠ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʘʜʘʧʪʦʚʘʥʦʾ ʜʦ 

ʫʢʨʘʾʥʩʴʢʠʭ ʨʝʘʣʽʡ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ, ʷʢʫ ʤʦʞʥʘ ʙʫʣʦ ʙ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʨʦʛʦʚʘʨʪʽʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɯʥʪʝʛʨʘʮʽʷ 

ʜʦʩʪʫʧʥʠʭ ʢʣʽʥʽʯʥʠʭ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʨʘʜʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʫ ʻʜʠʥʫ ʮʠʬʨʦʚʫ ʧʣʘʪʬʦʨʤʫ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ 

ʦʮʽʥʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʘʣʝ ʡ ʬʦʨʤʫʚʘʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʘʥʦʚ NCCN ʪʘ ʨʝʩʫʨʩʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʉʘʤʝ ʪʦʤʫ ʨʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʨʦʪʦʪʠʧʫ ʪʘʢʦʾ ʧʣʘʪʬʦʨʤʠ ʻ ʣʦʛʽʯʥʠʤ ʪʘ ʥʝʦʙʭʽʜʥʠʤ ʢʨʦʢʦʤ ʜʣʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʚ ʋʢʨʘʾʥʽ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʄʆʅ 

ʋʢʨʘʾʥʠ ʚ ʤʝʞʘʭ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʈʘʤʢʦʚʦʾ ʧʨʦʛʨʘʤʠ ɭʉ çɻʦʨʠʟʦʥʪ 2020è ʟ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ ï çʈʦʣʴ ʩʠʩʪʝʤʠ ʨʝʧʘʨʘʮʽʾ ɼʅʂ ʫ ʧʘʪʦʛʝʥʝʟʽ ʪʘ 

ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʨʘʢʫ ʣʝʛʝʥʽʚè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0123U102755, 

ʰʠʬʨ ʈʅ/11ï2023, ʧʨʠʢʣʘʜʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʝʨʽʦʜ ʨʝʘʣʽʟʘʮʽʾ: 2023ï2024 ʨʨ.). 

ʊʝʤʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟʘʪʚʝʨʜʞʝʥʦ ʨʽʰʝʥʥʷʤ ʚʯʝʥʦʾ ʨʘʜʠ ʉʫʤʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʧʨʦʪʦʢʦʣ ˉ4 ʚʽʜ 11 ʛʨʫʜʥʷ 2025 ʨʦʢʫ). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʟʥʘʯʠʪʠ ʢʣʽʥʽʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ, 

ʨʘʜʽʦʣʦʛʽʯʥʽ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʧʨʝʜʠʢʪʦʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨʽʚ 

ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʫ ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ, ʽʥʪʝʛʨʫʚʘʪʠ ʾʭ ʫ ʻʜʠʥʫ ʤʦʜʝʣʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʨʦʪʦʪʠʧ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ 

ʨʽʰʝʥʴ.  

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

1. ʆʮʽʥʠʪʠ ʚʧʣʠʚ ʯʘʩʫ ʽʥʬʫʟʽʾ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ ʫ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. 
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2. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʚʽʢʫ ʥʘ ʯʘʩʪʦʪʫ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʘ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʠʪʠ ʧʨʦʛʥʦʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʧʦʨʽʛ ʪʨʠʚʘʣʦʩʪʽ ʪʝʨʘʧʽʾ, ʧʦʚôʷʟʘʥʠʡ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ.  

3. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʧʘʣʽʥʥʷ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ ʫ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. 

4. ʆʮʽʥʠʪʠ ʢʣʽʥʽʯʥʽ ʥʘʩʣʽʜʢʠ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʪʘ ɯɯʂʊ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. 

5. ɼʦʩʣʽʜʠʪʠ ʨʦʣʴ ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ ʪʘ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. 

6. ɼʦʩʣʽʜʠʪʠ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʇɾʂ ʪʘ 

ɺɾʂ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. 

7. ʆʮʽʥʠʪʠ ʟʚôʷʟʦʢ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʪʘ ʽʥʜʝʢʩʫ 

ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʽʟ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ. 

8. ɺʠʚʯʠʪʠ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽʤʫʥʥʠʭ ʬʝʥʦʪʠʧʽʚ ʪʘ ʨʝʛʫʣʷʪʦʨʥʠʭ 

T-ʢʣʽʪʠʥ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. 

9. ɼʦʩʣʽʜʠʪʠ ʽʤʫʥʦʛʝʥʦʤʥʫ ʩʪʨʘʪʠʬʽʢʘʮʽ ʁʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ TP53 ʪʘ PD-L1 ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʘʜôʶʚʘʥʪʥʦʾ ʪʝʨʘʧʽʾ ʫ 

ʭʚʦʨʠʭ ʟ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʤ ʅɼʂʈʃ. 

10. ɺʠʚʯʠʪʠ ʤʦʣʝʢʫʣʷʨʥʽ ʪʘ ʽʤʫʥʥʽ ʧʨʝʜʠʢʪʦʨʠ ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʠ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʽ ʪʘ ʧʣʦʩʢʦʢʣʽʪʠʥʥʽʡ ʢʘʨʮʠʥʦʤʽ ʣʝʛʝʥʴ. 

11. ʆʮʽʥʠʪʠ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ IFNɔ-ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʛʝʥʥʦʛʦ ʧʽʜʧʠʩʫ 

ʧʨʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʽ ʪʘ ʧʣʦʩʢʦʢʣʽʪʠʥʥʽʡ ʢʘʨʮʠʥʦʤʽ ʣʝʛʝʥʴ. 

12. ʉʪʚʦʨʠʪʠ ʽʥʪʝʛʨʦʚʘʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʤʦʜʝʣʴ ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʨʦʪʦʪʠʧ 

ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʟʘ 

ʦʯʽʢʫʚʘʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʅɼʂʈʃ. 
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ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʢʣʽʥʽʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ, 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ, ʛʝʥʝʪʠʯʥʽ ʪʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʭʚʦʨʠʭ ʥʘ 

ʅɼʂʈʃ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʠʡ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʚʢʣʶʯʘʚ ʢʣʽʥʽʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ, 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ. ʂʣʽʥʽʯʥʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʚ ʟʙʽʨ 

ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘʥʘʤʥʝʟʫ ʧʘʣʽʥʥʷ, ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ, ʜʘʥʠʭ 

ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʦʮʽʥʢʫ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʘ ECOG ʪʘ ʘʥʘʣʽʟ 

ʧʝʨʝʙʽʛʫ ʣʽʢʫʚʘʥʥʷ. ʃʘʙʦʨʘʪʦʨʥʽ ʪʘ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʚʢʣʶʯʘʣʠ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʽʚ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ (NLR, PLR, LMR, SII, SIRI), ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʥʠʭ 

ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʽʥʜʝʢʩʽʚ LIPI, ALI, PNI, PIOS ʽ LEM. 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʽʥʬʽʣʴʪʨʘʮʽʾ CD8 , FoxP3 , CD68 , CD163 , ʘʢʪʠʚʥʦʩʪʽ STAT6 ʪʘ ʝʢʩʧʨʝʩʽʾ PD-L1 

ʽ p53. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʫʚʘʣʠ ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʫʚʘʥʥʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʤʫʪʘʮʽʡ ʚ ʛʝʥʘʭ EGFR, ALK, BRAF, KRAS, ROS1, 

NRAS, RET, ERBB2, MET ʪʘ PIK3CA. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʚ ʘʥʘʣʽʟ 

ʜʘʥʠʭ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʧʣʦʱʽ 

ʧʽʜʰʢʽʨʥʦʾ ʡ ʚʽʩʮʝʨʘʣʴʥʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʽʚ ʩʢʝʣʝʪʥʦʾ 

ʤʫʩʢʫʣʘʪʫʨʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʚʢʣʶʯʘʣʠ ʦʙʨʦʙʢʫ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ, 

ʤʫʪʘʮʽʡʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʟ ʚʽʜʢʨʠʪʠʭ ʙʘʟ TCGA, cBioPortal ʪʘ UCSC Xena. 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʽʤʫʥʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʭ ʧʽʜʪʠʧʽʚ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ IMMU-

LUNG ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠ ʮʠʬʨʦʚʦʾ ʨʦʟʨʦʙʢʠ (ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʚʝʙ-ʧʨʦʛʨʘʤʫʚʘʥʥʷ). ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʨʝʛʨʝʩʽʡ ʂʦʢʩʘ ʪʘ 

ʙʫʪʩʪʨʝʧ-ʨʝʩʝʤʧʣʽʥʛʫ ʩʪʚʦʨʝʥʦ ʙʘʣʴʥʫ ʤʦʜʝʣʴ ʨʠʟʠʢʫ, ʷʢʫ ʽʥʪʝʛʨʦʚʘʥʦ ʫ ʚʝʙ-

ʽʥʪʝʨʬʝʡʩ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ HTML, CSS ʪʘ JavaScript. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 
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ʽʥʩʪʨʫʤʝʥʪʫ ʧʝʨʝʚʽʨʷʣʠ ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʴʦʾ ʚʘʣʽʜʘʮʽʾ, ʪʝʩʪʫʚʘʥʥʷ ʢʨʘʡʥʽʭ 

ʩʮʝʥʘʨʽʾʚ ʪʘ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʚʠʭʽʜʥʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʦʜʝʣʷʤ. 

ʇʨʦʪʦʪʠʧ ʨʦʟʤʽʱʝʥʦ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʷʢ ʣʝʛʢʫ ʮʠʬʨʦʚʫ ʩʠʩʪʝʤʫ, ʱʦ ʥʝ 

ʧʦʪʨʝʙʫʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʭʦʧʣʶʚʘʚ ʤʦʜʝʣʽ ʂʦʢʩʘ, ʘʥʘʣʽʟ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ, 

ROC-ʘʥʘʣʽʟ, ʩʧʣʘʡʥʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʙʘʛʘʪʦʬʘʢʪʦʨʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʪʘ 

ʙʫʪʩʪʨʝʧ-ʚʘʣʽʜʘʮʽʶ. ʆʢʨʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʽʤʫʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʧʽʜʪʠʧʽʚ ʪʘ ʧʨʦʚʝʜʝʥʦ ʤʝʪʘ-ʘʥʘʣʽʟ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʝʡ ʬʽʢʩʦʚʘʥʠʭ ʽ ʚʠʧʘʜʢʦʚʠʭ ʝʬʝʢʪʽʚ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʯʘʩʫ ʜʦʙʠ ʽʥʬʫʟʽʾ ɯɯʂʊ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ ʚʧʝʨʰʝ 

ʚ ʋʢʨʘʾʥʽ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʦʭʦʧʣʶʻ 

ʢʣʽʥʽʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ, ʛʝʥʝʪʠʯʥʽ ʪʘ 

ʪʨʘʥʩʢʨʠʧʪʦʤʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʽʟ ʅɼʂʈʃ, ʽ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʝʜʠʢʪʦʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʜʦʙʠ ʽʥʬʫʟʽʾ ɯɯʂʊ ʻ ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ: ʨʘʥʢʦʚʝ ʚʚʝʜʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʝ ʧʦʜʦʚʞʝʥʥʷ 

ʞʠʪʪʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʯʽʨʥʽʤʠ ʽʥʬʫʟʽʷʤʠ. ʎʝ ʧʦʣʦʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʝʪʘ-

ʘʥʘʣʽʟʦʤ, ʱʦ ʚʚʦʜʠʪʴ ʫ ʥʘʫʢʦʚʠʡ ʦʙʽʛ ʥʦʚʠʡ ʜʦʢʘʟʦʚʠʡ ʥʘʧʨʷʤ ï ʮʠʨʢʘʜʥʫ 

ʽʤʫʥʦʪʝʨʘʧʽʶ. 

ʅʦʚʠʤʠ ʻ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʚʽʢʫ ʷʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʦʜʠʬʽʢʘʪʦʨʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʪʥʽʡ ʚʽʢ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ, ʘʣʝ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʬʽʣʶ ʽʤʫʥʦʟʘʣʝʞʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. ʋʧʝʨʰʝ ʜʣʷ 

ʫʢʨʘʾʥʩʴʢʦʾ ʢʦʛʦʨʪʠ ʧʝʨʝʦʩʤʠʩʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʽʤʫʥʦʩʝʥʝʩʮʝʥʮʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ɯɯʂʊ 

ʪʘ ʚʠʟʥʘʯʝʥʦ ʤʽʥʽʤʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʝʬʝʢʪʫ. 

ɺʧʝʨʰʝ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ ʧʦʢʘʟʘʥʦ, ʱʦ ʪʨʠʚʘʣʠʡ ʩʪʘʞ ʧʘʣʽʥʥʷ ʤʘʻ 

ʧʨʦʪʠʣʝʞʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʝʬʝʢʪ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʦʪʝʨʘʧʽʾ ʪʘ 

ʽʤʫʥʦʪʝʨʘʧʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʢʣʘʜʥʫ ʚʟʘʻʤʦʜʽʶ ʪʶʪʶʥʦʚʦʛʦ ʤʫʪʘʛʝʥʝʟʫ, PD-L1-

ʨʝʛʫʣʷʮʽʾ ʪʘ ʽʤʫʥʦʛʝʥʥʦʩʪʽ ʧʫʭʣʠʥʠ. 
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ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʽʥʛʘʣʷʮʽʡʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ ʥʝ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʠʩʪʝʤʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ ʪʨʠʚʘʣʦʾ ʜʽʾ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʧʨʘʢʪʠʢʠ ʾʭ ʨʫʪʠʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɺʧʝʨʰʝ ʦʧʠʩʘʥʦ ʧʨʦʛʥʦʩʪʠʯʥʫ ʨʦʣʴ ʢʦʤʧʦʟʠʮʽʾ ʪʽʣʘ, ʚʢʣʶʯʥʦ ʟ 

ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ ɺɾʂ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʩʢʝʣʝʪʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, 

ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʬʝʥʦʪʠʧʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʦʧʨʠʤʘʣʴʥʫ ʨʘʜʽʦʣʦʛʽʯʥʫ ʱʽʣʴʥʽʩʪʴ ʇɾʂ, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʩʪʘʥ ʽʤʫʥʦʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʦʧʪʠʤʫʤʫ ʪʘ ʻ ʧʨʝʜʠʢʪʦʨʦʤ ʢʨʘʱʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ. 

ʋʪʦʯʥʝʥʘ ʧʨʝʜʠʢʪʠʚʥʘ ʨʦʣɹ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ ʪʘ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʰʢʘʣ ʫ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ. ʋʧʝʨʰʝ ʜʣʷ 

ʫʢʨʘʾʥʩʴʢʦʾ ʢʦʛʦʨʪʠ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɯɯʂʊ 

ʚʠʢʦʥʘʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʽʥʜʝʢʩʽʚ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ (NLR, PLR, LMR, 

SII, SIRI) ʪʘ ʾʭʥʴʦʛʦ ʟʚôʷʟʢʫ ʟ ʢʣʽʥʽʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʤʫʥʦʪʝʨʘʧʽʾ. ʂʨʽʤ ʪʦʛʦ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʢʘʣʘ LEM ʤʘʻ ʜʦʩʪʦʚʽʨʥʫ ʧʨʝʜʠʢʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʱʦʜʦ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʥʝʟʘʣʝʞʥʠʡ ʤʘʨʢʝʨ.  

ʅʘʫʢʦʚʦ ʥʦʚʠʤʠ ʻ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ: 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68  ʻ ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ 

ʚʠʞʠʚʘʥʦʩʪʽ, ʘ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ CD8  ʊ-ʢʣʽʪʠʥ, ʨʽʚʥʽ FoxP3  ʪʘ ʘʢʪʠʚʥʽʩʪʴ 

STAT6 ʬʦʨʤʫʶʪʴ ʽʤʫʥʥʠʡ ʧʨʦʬʽʣʴ, ʧʦʚôʷʟʘʥʠʡ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ɯɯʂʊ. 

ʅʦʚʠʤʠ ʻ ʪʘʢʦʞ ʜʘʥʽ ʱʦʜʦ ʤʦʣʝʢʫʣʷʨʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ. ʋʧʝʨʰʝ ʫ 

ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʘʢʪʠʮʽ ʥʘ ʙʘʟʽ ʚʽʜʢʨʠʪʠʭ ʦʥʢʦʣʦʛʽʯʥʠʭ ʨʝʧʦʟʠʪʦʨʽʾʚ ʧʨʦʚʝʜʝʥʦ 

ʽʥʪʝʛʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʤʫʪʘʮʽʡʥʠʭ ʣʘʥʜʰʘʬʪʽʚ (KRAS, STK11, KEAP1, TP53) ʪʘ 

IFNɔ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ ʧʽʜʧʠʩʽʚ, ʷʢʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʥʝʟʘʣʝʞʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʇʨʠʥʮʠʧʦʚʦ ʥʦʚʠʤ ʥʘʫʢʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʨʦʟʨʦʙʢʘ ʧʝʨʰʦʛʦ ʚ ʋʢʨʘʾʥʽ 

ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʨʦʪʦʪʠʧʫ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ 

IMMU-LUNG, ̫ʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʽʡ ʙʘʛʘʪʦʨʽʚʥʝʚʽʡ ʤʦʜʝʣʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ. ʄʦʜʝʣʴ ʧʦʻʜʥʫʻ ʢʣʽʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʙʽʦʤʘʨʢʝʨʠ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʨʘʜʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
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ʧʦʢʘʟʥʠʢʠ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʧʨʝʜʠʢʪʦʨʠ. 

ɯʪʝʨʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʫ 

ʙʘʣʴʥʫ ʰʢʘʣʫ ʜʦʟʚʦʣʠʣʘ ʩʪʚʦʨʠʪʠ ʽʥʩʪʨʫʤʝʥʪ, ʟʜʘʪʥʠʡ ʜʦ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ. 

ʉʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʝʙ-ʧʨʦʪʦʪʠʧʫ, ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʫ ʬʦʨʤʘʪʽ 

ʘʚʪʦʥʦʤʥʦʛʦ HTML/JavaScript-ʤʦʜʫʣʷ, ʩʪʘʣʦ ʥʦʚʠʤ ʝʪʘʧʦʤ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʽʪʯʠʟʥʷʥʫ ʦʥʢʦʣʦʛʽʶ. ʇʨʦʪʦʪʠʧ ʟʘʙʝʟʧʝʯʫʻ ʤʠʪʪʻʚʫ 

ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʪʘ ʧʨʦʛʥʦʟʫ, ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʥʝ ʧʦʪʨʝʙʫʻ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠ ʩʝʨʚʝʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʥʠʤ ʫ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʢʫʧʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ ʣʠʰʝ ʨʦʟʰʠʨʶʻ ʩʫʯʘʩʥʽ 

ʥʘʫʢʦʚʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʽʦʣʦʛʽʯʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ, ʘ ʡ ʬʦʨʤʫʻ 

ʥʘʮʽʦʥʘʣʴʥʫ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʧʽʜʪʨʠʤʢʠ 

ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʫ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽʡ ʦʥʢʦʣʦʛʽʾ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʘʶʪʴ ʩʫʪʪʻʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ 

ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ɯɯʂʊ. ʇʦʢʘʟʘʥʦ, ʱʦ ʨʘʥʢʦʚʝ ʚʚʝʜʝʥʥʷ ɯɯʂʊ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʢʨʘʱʦʶ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʯʽʨʥʽʤʠ ʽʥʬʫʟʽʷʤʠ, ʱʦ ʩʪʚʦʨʶʻ 

ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʨʢʘʜʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʭʝʤ ʽʤʫʥʦʪʝʨʘʧʽʾ ʙʝʟ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ. ʋ ʣʽʪʥʽʭ ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʫ ʯʘʩʪʦʪʫ 

ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʽʰʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʩʫʧʨʦʚʽʜʥʦʾ ʪʝʨʘʧʽʾ. ʂʨʽʤ ʪʦʛʦ, 

ʚʠʟʥʘʯʝʥʦ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʠʡ ʧʦʨʽʛ ʪʨʠʚʘʣʦʩʪʽ ʣʽʢʫʚʘʥʥʷ: ʪʝʨʘʧʽʷ ɯɯʂʊ ʤʝʥʰ ʷʢ 

8 ʤʽʩʷʮʽʚ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, ʪʦʜʽ ʷʢ ʜʦʩʪʘʪʥʷ 

ʪʨʠʚʘʣʽʩʪʴ ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʠʚʘʣʠʡ ʩʪʘʞ ʧʘʣʽʥʥʷ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʣʽʢʫʚʘʥʥʷ: ʫ ʭʚʦʨʠʭ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ɯɯʂʊ, ʚʽʥ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʢʨʘʱʦʶ ʚʠʞʠʚʘʥʽʩʪʶ, 

ʪʦʜʽ ʷʢ ʧʨʠ ʭʽʤʽʦʪʝʨʘʧʽʾ ï ̔ ʟ ʛʽʨʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ 

ʩʪʘʪʫʩ ʧʘʣʽʥʥʷ ʧʨʠ ʚʠʙʦʨʽ ʚʠʜʫ ʩʠʩʪʝʤʥʦʾ ʪʝʨʘʧʽʾ. ʆʮʽʥʢʘ ʩʢʣʘʜʫ ʪʽʣʘ 

(ʨʘʜʽʦʱʽʣʴʥʽʩʪʴ ʧʽʜʰʢʽʨʥʦʾ ʪʘ ʚʽʩʮʝʨʘʣʴʥʦʾ ʞʠʨʦʚʦʾ ʢʣʽʪʢʦʚʠʥʠ, ʧʘʨʘʤʝʪʨʠ 
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ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ) ʜʘʻ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤ 

ʤʝʪʘʙʦʣʽʯʥʠʤ ʧʨʦʬʽʣʝʤ, ʫ ʷʢʠʭ ʽʤʫʥʦʪʝʨʘʧʽʷ ʧʦʪʨʝʙʫʻ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦʛʦ 

ʥʘʛʣʷʜʫ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʩʝʨʝʜ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʽʥʜʝʢʩʽʚ ʣʠʰʝ ʰʢʘʣʘ LEM 

ʤʘʻ ʟʥʘʯʫʱʝ ʧʨʝʜʠʢʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʱʦʜʦ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʩʧʨʦʩʪʠʪʠ ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʨʠʟʠʢʫ ʡ ʫʥʠʢʘʪʠ ʥʘʜʤʽʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʣʦʢʦʨʠʩʥʠʭ ʽʥʜʝʢʩʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68  ʫ 

ʧʫʭʣʠʥʥʦʤʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ ʻ ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʚʠʞʠʚʘʥʦʩʪʽ, ʘ ʜʘʥʽ ʧʨʦ 

ʝʢʩʧʨʝʩʽʶ FoxP3 ʽ PD-L1, ʘ ʪʘʢʦʞ ʧʨʦ ʤʫʪʘʮʽʡʥʠʡ ʩʪʘʪʫʩ (KRAS, STK11, KEAP1, 

TP53) ʪʘ IFNɔ-ʘʩʦʮʽʡʦʚʘʥʽ ʛʝʥʥʽ ʧʽʜʧʠʩʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫ ʡ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ. 

ʆʢʨʝʤʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʦʟʨʦʙʣʝʥʠʡ ʫ ʤʝʞʘʭ ʨʦʙʦʪʠ 

ʽʥʪʝʛʨʘʪʠʚʥʠʡ ʧʨʦʪʦʪʠʧ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ 

IMMU-LUNG, ʷʢʠʡ ʻ ʧʝʨʰʠʤ ʚ ʋʢʨʘʾʥʽ ʽʥʩʪʨʫʤʝʥʪʦʤ ʪʘʢʦʛʦ ʪʠʧʫ ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʶʪʴ ɯɯʂʊ. ʅʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ 

ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʩʪʚʦʨʝʥʦ ʟʨʫʯʥʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʝʙ-ʤʦʜʫʣʴ, ʷʢʠʡ 

ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʨʘʭʦʚʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʠʟʠʢ ʪʘ ʧʨʦʛʥʦʟ ʚʠʞʠʚʘʥʦʩʪʽ ʥʘ 

ʧʽʜʩʪʘʚʽ ʢʣʽʥʽʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʪʦʪʠʧʫ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦʾ 

ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʟʘ ʨʽʚʥʝʤ ʨʠʟʠʢʫ ʪʘ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠ ʜʦʩʪʫʧʫ ʜʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʘʚʜʷʢʠ ʘʚʪʦʥʦʤʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʥʘ HTML/JavaScript 

ʽʥʩʪʨʫʤʝʥʪ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʟʚʠʯʘʡʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʘʙʦ ʘʤʙʫʣʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʣʽʢʘʨʥʷʭ ʽʟ ʦʙʤʝʞʝʥʦʶ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʶ ʙʘʟʦʶ. 

ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ IMMU-LUNG ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ ʧʘʮʽʻʥʪʽʚ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʽʩʥʫʶʯʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʢʘʣʴʢʫʣʷʪʦʨʽʚ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʥʘ 

ʦʩʥʦʚʽ ʚʠʙʽʨʦʢ ʽʥʰʠʭ ʢʨʘʾʥ ʽ ʥʝ ʟʘʚʞʜʠ ʚʨʘʭʦʚʫʶʪʴ ʝʪʥʽʯʥʽ, ʧʦʚʝʜʽʥʢʦʚʽ ʪʘ 



ΟΤ 
 
ʢʣʽʥʽʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʭʚʦʨʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ 

ʧʨʦʪʦʪʠʧʫ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʨʝʞʠʤʫ ʚʚʝʜʝʥʥʷ ɯɯʂʊ, ʪʨʠʚʘʣʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʽʥʪʝʥʩʠʬʽʢʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʉʪʚʦʨʝʥʠʡ ʚʝʙ-ʤʦʜʫʣʴ ʪʘʢʦʞ ʩʧʨʠʷʻ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʢʣʽʥʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ 

ʟʤʝʥʰʝʥʥʶ ʩʫʙôʻʢʪʠʚʥʦʩʪʽ ʧʨʠ ʦʮʽʥʮʽ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʦʥʢʦʣʦʛʽʯʥʠʭ ʢʦʥʩʠʣʽʫʤʽʚ. ʇʨʦʪʦʪʠʧ ʤʦʞʝ ʙʫʪʠ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʚʥʫʪʨʽʰʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʚʯʘʥʥʷ ʣʽʢʘʨʽʚ-̔ ʥʪʝʨʥʽʚ ʪʘ ʤʦʣʦʜʠʭ ʬʘʭʽʚʮʽʚ, ʘ ʪʘʢʦʞ 

ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʩʬʝʨʽ 

ʽʤʫʥʦʦʥʢʦʣʦʛʽʾ. 

ʋ ʧʝʨʩʧʝʢʪʠʚʽ IMMU-LUNG ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʠʡ ʤʦʜʫʣʷʤʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʯʠʪʫʚʘʥʥʷ ʨʘʜʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʙʽʦʤʘʨʢʝʨʽʚ ʘʙʦ ʜʘʥʠʭ 

ʝʣʝʢʪʨʦʥʥʦʾ ʤʝʜʠʯʥʦʾ ʢʘʨʪʠ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʦʚʥʦʮʽʥʥʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʣʽʢʫʚʘʥʥʽ 

ʨʘʢʫ ʣʝʛʝʥʴ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʞʝ 

ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʨʷʜʫ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʟʦʢʨʝʤʘ ʉʫʤʩʴʢʦʛʦ 

ʦʙʣʘʩʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ, ʤʝʜʠʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CSD ʪʘ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʮʝʥʪʨʫ çʅʘʜʽʷè. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘ ʢʘʬʝʜʨʘʭ ʦʥʢʦʣʦʛʽʾ ʧʨʦʚʽʜʥʠʭ ʤʝʜʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ 

ʋʢʨʘʾʥʠ, ʩʝʨʝʜ ʷʢʠʭ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʤʝʜʠʯʥʠʡ 

ʽʥʩʪʠʪʫʪ ʉʫʤɼʋ ʪʘ ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʂʣʽʥʽʯʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚ ʉʫʤʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʦʥʢʦʣʦʛʽʯʥʦʤʫ ʮʝʥʪʨʽ ʥʘ ʙʘʟʽ 

ʢʘʬʝʜʨʠ ʦʥʢʦʣʦʛʽʾ ʪʘ ʨʘʜʽʦʣʦʛʽʾ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʤʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪʘ ɯ. ʆ. ɺʠʥʥʠʯʝʥʢʘ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʢʘʬʝʜʨʽ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʮʴʦʛʦ ʞ ʽʥʩʪʠʪʫʪʫ ʧʽʜ ʥʘʫʢʦʚʠʤ ʩʫʧʨʦʚʦʜʦʤ ʜʦʢʪʦʨʘ 



ΟΥ 
 
ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʈ. ɸ. ʄʦʩʢʘʣʝʥʢʘ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ ʫ ʄʝʜʠʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ CSD ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʾʾ 

ʤʝʜʠʯʥʦʛʦ ʜʠʨʝʢʪʦʨʘ, ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʆ. ʄ. ʉʫʣʘʻʚʦʾ. 

ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʚʘʣʘ ʢʦʥʮʝʧʮʽʶ, ʤʝʪʫ, ʟʘʚʜʘʥʥʷ ʪʘ ʜʠʟʘʡʥ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʠʚʰʠ ʢʣʶʯʦʚʽ ʥʘʧʨʷʤʠ ʘʥʘʣʽʟʫ ʧʨʝʜʠʢʪʦʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɯɯʂʊ. ɸʚʪʦʨ ʦʩʦʙʠʩʪʦ ʟʜʽʡʩʥʠʣʘ ʚʽʜʙʽʨ ʧʘʮʽʻʥʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʢʦʛʦʨʪʠ, 

ʟʙʽʨ ʧʝʨʚʠʥʥʠʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʙʘʟ 

ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʫʩʽʭ ʢʣʽʥʽʢʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɿʜʦʙʫʚʘʯ ʙʨʘʣʘ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʘʥʘʣʽʟʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʣʘ ʨʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʽʚ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʠʭ 

ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʰʢʘʣ. ɸʚʪʦʨ ʟʜʽʡʩʥʠʣʘ ʧʦʚʥʫ ʦʙʨʦʙʢʫ ʂʊ-ʜʘʥʠʭ ʪʘ ʢʽʣʴʢʽʩʥʫ 

ʦʮʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʇɾʂ ʪʘ ɺɾʂ, ʘ ʪʘʢʦʞ ʩʢʝʣʝʪʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʦʮʽʥʶʚʘʥʥʷ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ CD8 , CD68 , CD163 , FoxP3 , STAT6 ʪʘ PD-

L1, ʚʠʢʦʥʘʥʦ ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʧʽʜʛʦʪʦʚʢʘ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɸʚʪʦʨ ʙʨʘʣʘ ʫʯʘʩʪʴ ʫ ʪʨʘʢʪʫʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʫʚʘʥʥʷ ʥʘʩʪʫʧʥʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʪʘ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʣʘ ʾʭ ʽʥʪʝʛʨʘʮʽʶ ʟ ʢʣʽʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʆʢʨʝʤʦ ʟʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʠʣʘ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ 

ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ, ʤʫʪʘʮʽʡʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʽʟ ʚʽʜʢʨʠʪʠʭ ʙʘʟ TCGA, 

cBioPortal ʪʘ UCSC Xena, ʚʢʣʶʯʥʦ ʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʜʘʥʠʭ, ʬʦʨʤʫʚʘʥʥʷʤ ʧʘʥʝʣʝʡ 

ʛʝʥʥʠʭ ʧʽʜʧʠʩʽʚ, ʘʥʘʣʽʟʦʤ IFNɔ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ ʢʣʘʩʪʝʨʽʚ ʪʘ 

ʟʽʩʪʘʚʣʝʥʥʷʤ ʾʭ ʽʟ ʢʣʽʥʽʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʨʘʧʽʾ. 

ʋʚʝʩʴ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ï ʤʦʜʝʣʽ ʂʦʢʩʘ, ʘʥʘʣʽʟ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ, 

ʩʧʣʘʡʥʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ, ROC-ʘʥʘʣʽʟ, ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʪʘ ʤʝʪʘ-ʘʥʘʣʽʟ ï ʚʠʢʦʥʘʥʦ 

ʟʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ. ɸʚʪʦʨ ʟʜʽʡʩʥʠʣʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʩʬʦʨʤʫʣʶʚʘʣʘ ʚʠʩʥʦʚʢʠ, ʧʽʜʛʦʪʫʚʘʣʘ ʚʩʽ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʣʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʫ ʢʣʽʥʽʯʥʫ ʡ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ. 

ʆʩʦʙʠʩʪʠʤ ʚʥʝʩʢʦʤ ʟʜʦʙʫʚʘʯʘ ʻ ʪʘʢʦʞ ʧʦʚʥʠʡ ʮʠʢʣ ʨʦʟʨʦʙʢʠ 

ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʨʦʪʦʪʠʧʫ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ 
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IMMU-LUNG. ɸʚʪʦʨ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʠʣʘ ʧʦʙʫʜʦʚʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʙʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʚʠʢʦʥʘʣʘ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʨʝʛʨʝʩʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ 

ʩʠʩʪʝʤʫ ʟʚʘʞʝʥʠʭ ʙʘʣʽʚ, ʨʦʟʨʦʙʠʣʘ ʘʣʛʦʨʠʪʤ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʨʠʟʠʢʫ, ʩʬʦʨʤʫʚʘʣʘ 

ʧʨʦʛʥʦʟʥʽ ʢʨʠʚʽ ʜʣʷ ʨʽʟʥʠʭ ʯʘʩʦʚʠʭ ʪʦʯʦʢ ʪʘ ʽʥʪʝʛʨʫʚʘʣʘ ʾʭ ʫ ʻʜʠʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ 

ʩʪʨʫʢʪʫʨʫ. ʊʝʭʥʽʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʪʦʪʠʧʫ ï ʥʘʧʠʩʘʥʥʷ HTML/JavaScript-ʢʦʜʫ, 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ, ʣʦʛʽʢʠ ʦʙʯʠʩʣʝʥʴ, ʩʠʩʪʝʤʠ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ 

ʢʣʽʥʽʯʥʠʭ ʧʽʜʢʘʟʦʢ, ʘ ʪʘʢʦʞ ʨʦʟʛʦʨʪʘʥʥʷ ʛʦʪʦʚʦʛʦ ʤʦʜʫʣʷ ʥʘ GitHub Pages ï 

ʧʦʚʥʽʩʪʶ ʚʠʢʦʥʘʥʽ ʟʜʦʙʫʚʘʯʝʤ. 

ʉʪʚʦʨʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʩʪʘʚ ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤ 

ʚʪʽʣʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʻ ʟʜʘʪʥʽʩʪʴ 

ʟʜʦʙʫʚʘʯʘ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʷʢ ʢʣʽʥʽʯʥʽ ʡ ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ, ʪʘʢ ʽ ʩʫʯʘʩʥʽ 

ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʡʰʣʠ ʰʠʨʦʢʫ ʘʧʨʦʙʘʮʽʶ ʥʘ ʥʠʟʮʽ ʥʘʫʢʦʚʠʭ ʟʘʭʦʜʽʚ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ XIV ʟôʾʟʜʽ ʦʥʢʦʣʦʛʽʚ ʪʘ ʨʘʜʽʦʣʦʛʽʚ 

ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2021) ʪʘ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʄʦʣʦʜʽʞʥʘ ʥʘʫʢʘ ʟʘʨʘʜʠ ʤʠʨʫ ʪʘ ʨʦʟʚʠʪʢʫè (ʏʝʨʥʽʚʮʽ, 2022). ʄʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʽ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ BioGENext: 

Next Generation Therapy Conference (ʂʠʾʚ, 2024). ʇʨʘʢʪʠʯʥʽ ʡ ʢʣʽʥʽʢʦ-

ʧʨʦʛʥʦʩʪʠʯʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʨʠʣʶʜʥʶʚʘʣʠʩʷ ʥʘ ʍ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʽ ʦʧʪʠʤʽʟʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚè (ʊʝʨʥʦʧʽʣʴ, 2024) ʪʘ 

ʥʘ ɺʦʩʴʤʽʡ ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ 

ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾè (ɼʥʽʧʨʦ, 2024). ʈʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʢʣʽʥʽʯʥʠʭ, ʟʘʧʘʣʴʥʠʭ ʪʘ 

ʽʤʫʥʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʥʘ VII ʪʘ VIII ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ internet-

ʢʦʥʬʝʨʝʥʮʽʷʭ çʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʭʚʦʨʦʙ ʪʘ ʾʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ ʢʦʨʝʢʮʽʷè (ʍʘʨʢʽʚ, 2024 ʪʘ 2025), ʘ ʪʘʢʦʞ ʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 2024è 

(ʇʦʣʪʘʚʘ, 2024). 
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ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʪʘ ʛʝʥʦʤʥʽ ʜʘʥʽ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 36-ʤʫ ʪʘ 

37-ʤʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʢʦʥʛʨʝʩʽ ʧʘʪʦʣʦʛʽ ʾ(ʌʣʦʨʝʥʮʽʷ, 2024 ʪʘ ɺʽʜʝʥʴ, 2025), 114-

ʽʡ ʑʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʆʙôʻʜʥʘʥʦʾ ʘʢʘʜʝʤʽʾ ʧʘʪʦʣʦʛʽʚ ʉʐɸ ʪʘ ʂʘʥʘʜʠ (ɹʦʩʪʦʥ, 

2025), ʘ ʪʘʢʦʞ ʥʘ 12th International Black Sea Scientific Research Conference 

(ʊʨʘʙʟʦʥ, 2025). ʇʦʜʘʣʴʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʽʤʫʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʙʫʣʠ ʘʧʨʦʙʦʚʘʥʽ ʥʘ ɼʝʚôʷʪʽʡ ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʩʫʯʘʩʥʦʾ ʤʦʨʬʦʣʦʛʽʾè (ɼʥʽʧʨʦ, 

2025). ʂʨʽʤ ʪʦʛʦ, ʦʢʨʝʤʽ ʧʦʣʦʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʽʜʘʣʠʩʷ ʥʘ ʍʍɯʍ ʢʦʥʛʨʝʩʽ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʄʘʡʙʫʪʥʻ ʟʘ ʥʘʫʢʦʶè (ʊʝʨʥʦʧʽʣʴ, 2025). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʽʜʛʦʪʦʚʣʝʥʦ ʪʘ 

ʦʧʨʠʣʶʜʥʝʥʦ 41 ʥʘʫʢʦʚʫ ʧʨʘʮ.ʁ ɼʦ ʥʠʭ ʚʭʦʜʷʪʴ 25 ʩʪʘʪʝʡ, ʩʝʨʝʜ ʷʢʠʭ 16 

ʽʥʜʝʢʩʦʚʘʥʽ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Scopus ʪʘ/ʘʙʦ Web of Science, 

9 ʥʘʜʨʫʢʦʚʘʥʦ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʢʘʪʝʛʦʨʽʾ ɹ, ʩʭʚʘʣʝʥʠʭ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʪʘ 2 ʨʦʟʜʽʣʠ ʤʦʥʦʛʨʘʬʽʡ ʚ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ. ʆʪʨʠʤʘʥʝ 1 

ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ. ʂʨʽʤ 

ʪʦʛʦ, ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ 13 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘ ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʽʚ ʪʘ ʦʪʨʠʤʘʥʝ ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ 

ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʪʘ ʟʘʡʤʘʻ 411 ʩʪʦʨʽʥʦʢ. ɰʾ ʟʤʽʩʪ ʚʢʣʶʯʘʻ ʚʩʪʫʧ, ʦʛʣʷʜ 

ʣʽʪʝʨʘʪʫʨʠ, ʦʧʠʩ ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ, ʯʦʪʠʨʠ ʨʦʟʜʽʣʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʜʽʣ 

ʟ ʘʥʘʣʽʟʦʤ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʠ, ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʠ. ɹʽʙʣʽʦʛʨʘʬʽʷ ʥʘʣʽʯʫʻ 634 

ʥʘʡʤʝʥʫʚʘʥʥ,̫ ʩʝʨʝʜ ʷʢʠʭ 9 ʜʞʝʨʝʣ ʧʦʜʘʥʦ ʢʠʨʠʣʠʮʝʶ ʪʘ 625 ï ʣʘʪʠʥʠʮʝʶ; 

ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʩʧʠʩʢʫ ʩʪʘʥʦʚʠʪʴ 73 ʩʪʦʨʽʥʢʠ. ʈʦʙʦʪʘ ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ 67 

ʨʠʩʫʥʢʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʘ 45 ʪʘʙʣʠʮʷʤʠ ʽ ʩʭʝʤʘʤʠ. 
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ʈʆɿɼɯʃ 1 

ɹɯʆʃʆɻɯʏʅɯ ʆʉʅʆɺʀ ɽʌɽʂʊʀɺʅʆʉʊɯ ɯʅɻɯɹɯʊʆʈɯɺ ɯʄʋʅʅʀʍ 

ʂʆʅʊʈʆʃʔʅʀʍ ʊʆʏʆʂ: ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1. ʄʝʭʘʥʽʟʤ ʜʽʾ ʧʘʪʦʣʦʛʽʯʥʠʭ ʰʣʷʭʽʚ CTLA-4 ʪʘ PD-1/PD-L1 

ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʱʘʻ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚʽʜ ʜʽʾ ʨʽʟʥʠʭ ʧʘʪʦʛʝʥʽʚ ʪʘ 

ʘʪʠʧʦʚʠʭ ʢʣʽʪʠʥ. ʆʩʥʦʚʥʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ ʊ-ʣʽʤʬʦʮʠʪʠ. 

ɺʠʩʥʘʞʝʥʥʷ ʊ-ʢʣʽʪʠʥ ʧʦʚôʷʟʘʥʝ ʟ ʥʠʟʴʢʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʪʘ ʧʦʛʘʥʠʤ ʧʨʦʛʥʦʟʦʤ 

ʜʣʷ ʧʘʮʽʻʥʪʽʚ. ɿʘ ʜʘʥʠʤʠ Ma et al. [59] ʚʥʫʪʨʽʰʥʴʦʧʫʭʣʠʥʥʽ ʊ-ʢʣʽʪʠʥʠ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʽ, ʽʥʜʫʢʫʶʪʴʩʷ ʩʫʧʨʝʩʠʚʥʠʤʠ 

ʩʠʛʥʘʣʘʤʠ ʚ ʧʫʭʣʠʥʥʦʤʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ. ʇʨʦ ʚʠʩʥʘʞʝʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʩʚʽʜʯʘʪʴ 

ʥʠʟʴʢʽ ʨʽʚʥʽ ʮʠʪʦʢʽʥʽʚ (ʥʘʧʨʠʢʣʘʜ, IFN-ɔ) ʪʘ ʚʠʩʦʢʽ ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ ʽʥʛʽʙʽʪʦʨʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ PD-1 ̔ CTLA-4. ʉʫʧʨʝʩʠʚʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʰʣʷʭʠ ʙʣʦʢʫʶʪʴ ʚʠʨʦʙʣʝʥʥʷ 

ʝʬʝʢʪʦʨʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʟʦʢʨʝʤʘ ʮʠʪʦʪʦʢʩʠʯʥʦʛʦ ʣʽʤʬʦʮʠʪʥʦʛʦ ʛʨʘʥʟʠʤʫ ɸ, 

ʮʠʪʦʪʦʢʩʠʯʥʦʛʦ ʣʽʤʬʦʮʠʪʥʦʛʦ ʛʨʘʥʟʠʤʫ ɺ ʪʘ ʧʝʨʬʦʨʠʥʫ 1. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ PD-1 ̔ CTLA-4 ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʩʫʧʨʝʩʠʚʥʫ ʜʽʶ ʥʘ 

ʊ-ʣʽʤʬʦʮʠʪʠ, ʽʩʥʫʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʽʩʮʽ ʪʘ ʯʘʩʽ ʜʽʾ. ʉʠʛʥʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ CTLA-

4 ʜʽʻ ʧʝʨʝʚʘʞʥʦ ʥʘ ʨʽʚʥʽ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʪʘ ʥʘ ʝʪʘʧʽ ʨʘʥʥʴʦʾ ʩʪʘʜʽʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. PD-1 ʧʨʠʛʥʽʯʫʻ ʊ-ʢʣʽʪʠʥʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʘʨʘʪʫʤʦʨʘʣʴʥʦ ʪʘ ʚ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥʘʭ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʜʝʱʦ ʧʽʟʥʽʰʝ. ʂʨʽʤ ʪʦʛʦ, PD-1 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ɺ-ʣʽʤʬʦʮʠʪʘʭ, ʊ-ʣʽʤʬʦʮʠʪʘʭ, ʤʽʻʣʦʾʜʥʠʭ ʢʣʽʪʠʥʘʭ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

CTLA-4 ʦʙʤʝʞʝʥʠʡ ʣʠʰʝ ʊ-ʢʣʽʪʠʥʘʤʠ. ʆʪʞʝ, CTLA-4 ʧʨʘʮʶʻ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ʘʢʪʠʚʘʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʚ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʘʭ, ʘ PD-1 ʧʨʠʻʜʥʫʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʝʬʝʢʪʦʨʥʦʾ ʬʘʟʠ ʽ ʜʽʻ ʟʜʝʙʽʣʴʰʦʛʦ ʚ ʧʝʨʠʬʝʨʠʯʥʠʭ ʪʢʘʥʠʥʘʭ [60].  

ʉʝʢʨʝʪ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʧʦʣʷʛʘʻ ʫ ʦʜʥʦʯʘʩʥʦʤʫ ʚʧʣʠʚʽ ʥʘ PD-1 ʪʘ CTLA-4 ʨʝʮʝʧʪʦʨʠ, 

ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʠʩʥʘʞʝʥʠʭ CD8+ ʊ-ʣʽʤʬʦʮʠʪʘʭ ʫ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʪʘ ʫ ʨʽʟʥʠʡ 

ʯʘʩʦʚʠʡ ʧʨʦʤʽʞʦʢ. ɹʣʦʢʫʚʘʥʥʷ PD-1 (ʘʙʦ ʡʦʛʦ ʣʽʛʘʥʜʫ PD-L1) ʪʘ CTLA-4 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʊ-ʢʣʽʪʠʥ. ʁʤʦʚʽʨʥʦ, ʩʘʤʝ ʮʝ 



ΠΞ 
 
ʟʘʙʝʟʧʝʯʫʻ ʚʨʘʞʘʶʯʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 

[61], ʛʽʣʽʦʙʣʘʩʪʦʤʦʶ [62] ʪʘ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ.  

ɺʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʙʣʦʢʘʪʦʨʽʚ CTLA-4 ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʪʘ ʘʢʪʠʚʥʘ 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʊ-ʢʣʽʪʠʥ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʤʝʥʰʫʻ ʽʤʫʥʦʩʫʧʨʝʩʽʶ, ʟʫʤʦʚʣʝʥʫ 

ʨʝʛʫʣʷʪʦʨʥʠʤʠ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ (Treg). ɼʣʷ ʘʢʪʠʚʘʮʽʾ ʊ-ʢʣʽʪʠʥ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʩʪʘʥʽ ʩʧʦʢʦʶ, ʥʝʦʙʭʽʜʥʘ ʙʣʦʢʘʜʘ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʰʣʷʭʫ PD-1. ʇʦʻʜʥʘʥʠʡ ʚʧʣʠʚ ʥʘ 

PD-1 ʪʘ CTLA-4 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ.  

CTLA-4 ʟʘʚʞʜʠ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʥʘ Treg, ʧʨʦʪʝ ʻ ʤʝʭʘʥʽʟʤ ʩʪʠʤʫʣʷʮʽʾ ʧʦʷʚʠ 

ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ. ɺʽʥ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʜʘʯʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʠʛʥʘʣʽʚ CD28 ʽ ʊ-

ʢʣʽʪʠʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʪʘ ʘʢʪʠʚʘʮʽʾ ʊ-ʢʣʽʪʠʥ. ʈʝʮʝʧʪʦʨʠ CD28 ʪʘ CTLA-4 ʥʘ 

ʧʦʚʝʨʭʥʽ ʊ-ʢʣʽʪʠʥ ʤʘʶʪʴ ʜʚʘ ʩʧʽʣʴʥʽ ʣʽʛʘʥʜʠ ʟ ʨʝʮʝʧʪʦʨʘʤʠ CD86 ʽ CD80 ʥʘ 

ʧʦʚʝʨʭʥʽ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ. ʇʨʦʪʝ, CTLA-4 ʙʽʣʴʰ ʩʭʠʣʴʥʠʡ ʜʦ 

ʚʟʘʻʤʦʜʽʾ ʽʟ CD80 [63]. 

ʋ ʩʪʘʥʽ ʩʧʦʢʦʶ ʊ-ʣʽʤʬʦʮʠʪʠ ʝʢʩʧʨʝʩʫʶʪʴ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ CTLA-4, ʽ 

ʮʝʡ ʨʝʮʝʧʪʦʨ ʧʨʘʢʪʠʯʥʦ ʥʝ ʙʝʨʝ ʫʯʘʩʪʽ ʚ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʇʽʩʣʷ 

ʘʢʪʠʚʘʮʽʾ ʊ-ʢʣʽʪʠʥ ʡʦʛʦ ʝʢʩʧʨʝʩʽʷ ʨʽʟʢʦ ʟʨʦʩʪʘʻ, ʽ CTLA-4 ʧʦʯʠʥʘʻ ʢʦʥʢʫʨʫʚʘʪʠ ʟ 

CD28 ʟʘ ʟʚôʷʟʫʚʘʥʥʷ ʟ ʣʽʛʘʥʜʘʤʠ CD80 ʪʘ CD86 ʥʘ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʶʯʠʭ 

ʢʣʽʪʠʥʘʭ. ʆʩʢʽʣʴʢʠ ʘʬʽʥʥʽʩʪʴ CTLA-4 ʜʦ ʮʠʭ ʣʽʛʘʥʜʽʚ ʟʥʘʯʥʦ ʚʠʱʘ, ʚʽʥ ʝʬʝʢʪʠʚʥʦ 

ʚʠʪʽʩʥʷʻ CD28, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʘʣʴʤʫʚʘʥʥʷ ʢʦ-ʩʪʠʤʫʣʷʪʦʨʥʦʛʦ ʩʠʛʥʘʣʫ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʘʢʪʠʚʘʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʜʘʯʘ 

ʩʠʛʥʘʣʫ ʤʽʞ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʶʯʦʶ ʢʣʽʪʠʥʦʶ ʪʘ ʊ-ʢʣʽʪʠʥʦʶ ʙʣʦʢʫʻʪʴʩʷ, 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʟʥʠʞʫʶʪʴʩʷ, ʘ ʨʝʛʫʣʷʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ, ʥʘʚʧʘʢʠ, ʤʦʞʫʪʴ ʧʦʩʠʣʶʚʘʪʠ ʩʚʦʶ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʫ ʜʽʶ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʘʛʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʽ ʧʫʭʣʠʥʥʽ ʘʙʦ ʽʥʰʽ ʘʪʠʧʦʚʽ ʢʣʽʪʠʥʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʫʥʠʢʘʪʠ ʽʤʫʥʥʦʛʦ ʥʘʛʣʷʜʫ ʪʘ ʧʨʦʛʨʝʩʫʚʘʪʠ.  

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ CTLA-4 ʟʥʘʯʥʠʡ ʽ ʩʠʛʥʘʣʠ ʚʽʜ ʥʴʦʛʦ 

ʧʝʨʝʚʝʨʰʫʶʪʴ ʩʠʛʥʘʣʠ ʚʽʜ CD28 ʊ-ʣʽʤʬʦʮʠʪ ʤʦʞʝ ʩʪʘʪʠ ʚʟʘʛʘʣʽ ʥʝʘʢʪʠʚʥʠʤ ʽ 

ʟʘʟʥʘʪʠ ʘʧʦʧʪʦʟʫ [64]. ɼʽʷ ʙʣʦʢʘʪʦʨʽʚ CTLA-4 ʧʦʣʷʛʘʻ ʫ ʧʦʨʫʰʝʥʥʽ ʩʠʩʪʝʤʠ 



ΠΟ 
 
ʽʥʛʽʙʽʪʦʨʥʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʠʭ ʟʘʟʥʘʻ ʊ-ʢʣʽʪʠʥʘ. ʇʽʩʣʷ ʮʴʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʘʢʪʠʚʘʮʽʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ.  

ʇʨʦʪʝʾʥ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ ʩʤʝʨʪʽ-1 (PD-1) ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʟʥʘʯʥʦ 

ʯʘʩʪʽʰʝ, ʥʽʞ CTLA-4. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ CTLA-4, ʮʶ ʢʦʽʥʛʽʙʽʪʦʨʥʫ ʤʦʣʝʢʫʣʫ ʤʦʞʥʘ 

ʚʠʷʚʠʪʠ ʥʝ ʣʠʰʝ ʥʘ ʧʦʚʝʨʭʥʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʘʣʝ ʪʘʢʦʞ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʨʠʨʦʜʥʽʭ 

ʢʣʽʪʠʥʘʭ-ʢʽʣʝʨʘʭ. PD-1 ʟʜʘʪʥʠʡ ʜʽʷʪʠ ʧʨʦʪʷʛʦʤ 6ï12 ʛʦʜʠʥ, ʚ ʪʦʡ ʯʘʩ ʷʢ CTLA-4 

ʣʠʰʝ 1 ʛʦʜʠʥʫ [65]. ʈʽʟʥʦʚʠʜʦʤ PD-1 ̒ ʡʦʛʦ ʣʽʛʘʥʜ - PD-L1, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʪʘ ʣʽʤʬʦʮʠʪʘʭ, ʱʦ ʽʥʬʽʣʴʪʨʫʶʪʴ ʧʫʭʣʠʥʫ. ɼʽʶʯʠ 

ʨʘʟʦʤ, PD-1/PD-L1 ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʭʠʣʝʥʥʷ ʧʫʭʣʠʥʠ ʚʽʜ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɸʪʠʧʦʚʽ ʢʣʽʪʠʥʠ ʤʦʞʫʪʴ 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʝʥʝʪʠʯʥʽ ʤʫʪʘʮʽʾ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʽʤʫʥʦʨʝʜʘʛʫʚʘʥʥʷ. ɹʣʦʢʫʶʯʠ ʽʥʛʽʙʽʪʦʨʥʽ ʩʠʛʥʘʣʠ ʜʦ ʊ-ʣʽʤʬʦʮʠʪʽʚ, 

ʜʦʩʷʛʘʻʪʴʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ ʾʭ ʨʦʙʦʪʠ ʽ ʘʢʪʠʚʘʮʽʷ ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ [66].  

CTLA-4 ʪʘ PD-1 ̒  ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʠʤʠ ʽʤʫʥʥʠʤʠ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʦʯʢʘʤʠ. ʇʨʦʪʝ, ʙʘʛʘʪʦ ʽʥʰʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ: PD-

L2 [67], VISTA [68], LAG3 [69], Siglec-15 [70] ʪʘ ʽʥʰʽ [71]. ɺʩʽ ʚʦʥʠ ʧʦʪʝʥʮʽʡʥʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ. 

ɺ ʥʦʨʤʽ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ CTLA-4 ̔ PD-1 ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʟʜʦʨʦʚʠʭ 

ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʥʘʜʤʽʨʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʨʦʟʨʽʟʥʷʪʠ 

ʟʜʦʨʦʚʽ ʪʘ ʨʘʢʦʚʽ ʢʣʽʪʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʙʽʣʢʦʚʽ ʤʦʣʝʢʫʣʠ. PD-1, ʱʦ ʧʝʨʝʚʘʞʥʦ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ʊ-ʣʽʤʬʦʮʠʪʘʭ, ʰʫʢʘʻ 

ʙʽʣʦʢ PD-L1 ʥʘ ʽʥʰʠʭ ʢʣʽʪʠʥʘʭ ʪʘ ʚʠʟʥʘʯʘʻ ʥʘʩʢʽʣʴʢʠ ʚʦʥʠ ʟʜʦʨʦʚʽ. ʇʦʩʠʣʘʶʯʠ 

ʩʠʛʥʘʣ ʚʽʜ PD-L1 ʜʦ PD-1, ʘʪʠʧʦʚʘ ʢʣʽʪʠʥʘ ʟʜʘʪʥʘ ʚʠʜʘʪʠ ʩʝʙʝ ʟʘ ʥʦʨʤʘʣʴʥʫ ʪʘ 

ʫʭʠʣʠʪʠʩʷ ʚʽʜ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɯɯʂʊ ʙʣʦʢʫʶʪʴ CTLA-4 ̔ PD-1 ʪʘ ʧʦʢʨʘʱʫʶʪʴ 

ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ʊʘʢʽ ʧʨʝʧʘʨʘʪʠ, ʷʢ ʥʽʚʦʣʫʤʘʙ ʪʘ ʧʝʤʙʨʦʣʽʟʫʤʘʙ ʙʣʦʢʫʶʪʴ 

ʨʝʮʝʧʪʦʨʠ PD-1 ̔ ʧʦʨʫʰʫʶʪʴ ʩʠʛʥʘʣ ʚʽʜ PD-L1. ʇʽʩʣʷ ʮʴʦʛʦ ʟʣʦʷʢʽʩʥʽ ʢʣʽʪʠʥʠ 

ʩʪʘʶʪʴ ʙʝʟʟʘʭʠʩʥʠʤʠ ʧʝʨʝʜ ʊ-ʢʣʽʪʠʥʘʤʠ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʣʦʢʘʪʦʨʽʚ PD-1, ɯɯʂʊ CTLA-4 ʟʜʘʪʥʽ ʧʝʨʝʥʘʣʘʰʪʦʚʫʚʘʪʠ 

ʨʝʮʝʧʪʦʨʠ CTLA-4 ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʪʠʨʘʢʦʚʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺ ʙʫʜʴ-̫ ʢʦʤʫ 

ʚʠʧʘʜʢʫ ʩʫʪʴ ʜʽʾ ʫʩʽʭ ɯɯʂʊ ʧʦʣʷʛʘʻ ʫ ʙʣʦʢʫʚʘʥʥʶ ʩʠʛʥʘʣʫ çʚʠʤʢʥʝʥʦè, ʱʦ 



ΠΠ 
 
ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʱʝʥʥʷ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʊ-ʢʣʽʪʠʥʘʤʠ [72]. ɺ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʪʘ 

ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ PD-1 ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ, ʟʦʢʨʝʤʘ ʧʝʤʙʨʦʣʽʟʫʤʘʙ  ï ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ ʣʝʛʝʥʴ [73], ʤʝʣʘʥʦʤʠ [74], ʨʘʢ ʩʪʨʘʚʦʭʦʜʫ [75], hʣʫʥʢʫ [76], 

ʛʦʣʦʚʠ ʪʘ ʰʠʾ [77], ʝʥʜʦʤʝʪʨʽʶ [78], ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʛʦ ʨʘʢʫ [79], ʢʘʨʮʠʥʦʤʠ 

ʄʝʨʢʝʣʷ [80], ʫʨʦʪʝʣʽʘʣʴʥʦ ʾʢʘʨʮʠʥʦʤʠ [81], ʥʠʨʢʦʚʦ-ʢʣʽʪʠʥʥʦʛʦ ʨʘʢʫ [82], 

ʣ̔ ʤʬʦʤʠ ʍʦʜʞʢʽʥʘ [83], ʥʽʚʦʣʫʤʘʙ ï  ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ ʣʝʛʝʥʴ [84], ʤʝʣʘʥʦʤʠ 

[85], ʫʨʦʪʝʣʽʘʣʴʥʦ ʾʢʘʨʮʠʥʦʤʠ [86], ʥʠʨʢʦʚʦ-ʢʣʽʪʠʥʥʦʛʦ ʨʘʢʫ [87], ʨʘʢʫ ʛʦʣʦʚʠ ʪʘ 

ʰʠʾ [88] ʪʘ ʣʽʤʬʦʤʠ ʍʦʜʞʢʽʥʘ [89]. 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ PD-L1 ʤʘʶʪʴ ʤʝʥʰʠʡ ʩʧʝʢʪʨ ʧʦʢʘʟʘʥʴ, 

ʟʦʢʨʝʤʘ ʘʪʝʟʦʣʽʟʫʤʘʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ ʣʝʛʝʥʴ [90], ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ [91], ʫʨʦʪʝʣʽʘʣʴʥʦ ʾʢʘʨʮʠʥʦʤʠ [92], ʜʫʨʚʘʣʫʤʘʙ ï ʨʘʢʫ ʣʝʛʝʥʴ [93], 

ʫʨʦʪʝʣʽʘʣʴʥʦ ʾʢʘʨʮʠʥʦʤʠ [94], ʘʚʝʣʫʤʘʙ ï ʫʨʦʪʝʣʽʘʣʴʥʦ ʾʢʘʨʮʠʥʦʤʠ [95], 

ʢʘʨʮʠʥʦʤʠ ʄʝʨʢʝʣʷ [96], ʥʠʨʢʦʚʦ-ʢʣʽʪʠʥʥʦʛʦ ʨʘʢʫ [97]. 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ CTLA-4 ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʩʠʪʴ 

ʰʠʨʦʢʦ, ʟʦʢʨʝʤʘ ʽʧʽʣʽʤʫʤʘʙ ï ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʫ ʨʘʢʫ ʣʝʛʝʥʴ [98], ʤʝʣʘʥʦʤʠ [85], 

ʨʘʢʫ ʧʨʦʩʪʘʪʠ [99], ̫ʻʯʥʠʢʽʚ [100], ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ [101] ʪʘ ʥʠʨʢʦʚʦ-ʢʣʽʪʠʥʥʦʛʦ 

ʨʘʢʫ [102], ʪʨʝʤʽʣʽʤʫʤʘʙ ï ʨʘʢʫ ʣʝʛʝʥʴ [103] ʪʘ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʛʦ ʨʘʢʫ [104]. 

ʆʪʞʝ, ʤʝʭʘʥʽʟʤʠ ʜʽʾ CTLA-4 ʪʘ PD-1/PD-L1 ̒ ʢʣʶʯʦʚʠʤʠ ʫ ʨʦʟʚʠʪʢʫ 

ʽʤʫʥʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʧʫʭʣʠʥ, ʘʜʞʝ ʦʙʠʜʚʘ ʰʣʷʭʠ ʧʨʠʛʥʽʯʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʊ-

ʣʽʤʬʦʮʠʪʽʚ, ʘʣʝ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʂʦʤʙʽʥʦʚʘʥʝ ʙʣʦʢʫʚʘʥʥʷ ʮʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʜʦʟʚʦʣʷʻ ʧʦʩʠʣʠʪʠ ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʽʤʫʥʽʪʝʪ ʰʣʷʭʦʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʡ ʊ-ʢʣʽʪʠʥ ʫ ʨʽʟʥʠʭ ʬʘʟʘʭ ʾʭ ʘʢʪʠʚʘʮʽʾ. 

 

1.2. ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 

ɯʤʫʥʦʪʝʨʘʧʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯɯʂʊ ï ʮʝ ʩʫʯʘʩʥʠʡ ʪʘ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʡ 

ʥʘʧʨʷʤʦʢ ʣʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʘʛʘʣʴʥʫ ʟʥʘʯʥʫ 

ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʫ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 



ΠΡ 
 
ʜʘʥʦʛʦ ʚʠʜʫ ʧʨʝʧʘʨʘʪʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʶ ʪʘ ʥʝʟʘʜʦʚʽʣʴʥʦʶ. 

ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʦʢ ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʚʯʝʥʽ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʝʯʫʪʣʠʚʽʩʪʴ ʜʦ ʜʘʥʦʛʦ ʚʠʜʫ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʤʦʞʝ ʙʫʪʠ ʥʘʙʫʪʦʶ ʘʙʦ ʚʨʦʜʞʝʥʦʶ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʦʚʦʣʽ 

ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʘʮʽʻʥʪʠ ʟʽ ʩʪʽʡʢʠʤʠ ʽ ʥʘʚʽʪʴ ʧʦʚʥʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ, ʫ 

ʯʘʩʪʠʥʠ ʦʥʢʦʭʚʦʨʠʭ ʣʽʢʫʚʘʥʥʷ ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʝʚʜʘʯʝʶ.   

ʇʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʚ ʘʩʧʝʢʪʽ ʤʝʭʘʥʽʟʤʫ 

ʜʽʾ ɯɯʂʊ. ʇʦ-ʧʝʨʰʝ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʥʠʞʫʻ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʪʘ 

ʩʣʘʙʢʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʫʭʣʠʥʠ ʧʨʦʪʠʧʫʭʣʠʥʥʠʤʠ ʊ-ʢʣʽʪʠʥʘʤʠ. ʇʦ-ʜʨʫʛʝ, 

ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ ʊ-ʢʣʽʪʠʥ ʧʘʤôʷʪʽ ʟʫʤʦʚʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ. ʇʦ-ʪʨʝʪʻ, ʪʘʢ ʟʚʘʥʘ ʜʠʩʬʫʥʢʮʽʷ ʧʫʭʣʠʥʦʩʧʝʮʠʬʽʯʥʠʭ ʊ-

ʢʣʽʪʠʥ ʪʘ ʥʝʜʦʩʪʘʪʥʷ ʧʨʝʟʝʥʪʘʮʽʷ ʘʥʪʠʛʝʥʽʚ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [105]. ʇʨʦʪʝ, ʧʦʥʷʪʪʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʘʙʘʛʘʪʦ ʛʣʠʙʰʝ ʽ ʧʦʪʨʝʙʫʻ 

ʜʝʪʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɯʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʦʨʽʡ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʷʩʥʠʪʠ ʧʨʠʯʠʥʠ ʨʦʟʚʠʪʢʫ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ɯɯʂʊ. ɹʘʛʘʪʦ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʶ ʚʧʣʠʚʫ 

ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ [106], ʣʽʤʬʦʾʜʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʪʘ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ 

[107], ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ [108], ʝʢʩʧʨʝʩʽʾ ʽʥʛʽʙʽʪʦʨʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

(TIM-3, VISTA, LAG-3 ʪʘ TIGIT) [109], ʤʝʪʘʙʦʣʽʪʽʚ [110] ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʋʩʽ ʤʝʭʘʥʽʟʤʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʪʝʨʘʧʽʾ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ 

ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʦʭʦʜʞʝʥʥʷ: ʪʽ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʘʤʦʾ 

ʧʫʭʣʠʥʠ, ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʘʮʽʻʥʪʘ. 

ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʫʭʣʠʥʠ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʤʝʭʘʥʽʟʤʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʫʭʣʠʥʠ, ʜʦ 

ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ ɯɯʂʊ ʥʘʣʝʞʘʪʴ, ʟʦʢʨʝʤʘ, ʥʠʟʴʢʝ 

ʤʫʪʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ/ʘʙʦ ʚʪʨʘʪʘ ʧʫʭʣʠʥʥʠʭ ʥʝʦʘʥʪʠʛʝʥʽʚ, ʱʦ ʟʥʠʞʫʻ 

ʽʤʦʚʽʨʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʫʭʣʠʥʠ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ. ʂʨʽʤ ʪʦʛʦ, ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʘ ʧʦʨʫʰʝʥʥʷʤʠ ʚ ʧʨʦʮʝʩʠʥʛʫ ʘʙʦ ʧʨʝʟʝʥʪʘʮʽʾ ʥʝʦʘʥʪʠʛʝʥʽʚ, 



ΠΣ 
 
ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʝʬʝʢʪʠʚʥʫ ʘʢʪʠʚʘʮʽʶ ʊ-ʢʣʽʪʠʥ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʪʘʢʦʞ 

ʚʽʜʽʛʨʘʶʪʴ ʟʤʽʥʠ ʫ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʘʭ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʦʟʚʠʪʢʫ ʧʫʭʣʠʥʠ, ʘ 

ʪʘʢʦʞ ʝʧʽʛʝʥʝʪʠʯʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʚ ʧʝʚʥʠʭ ʛʝʥʘʭ, ʷʢʽ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʜʦ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ɿʥʘʯʥʦ ʚʠʱʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʤʫʥʦʪʝʨʘʧʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʘʮʽʻʥʪʠ, ʱʦ ʤʘʶʪʴ 

ʧʫʭʣʠʥʠ ʟ ʚʠʩʦʢʠʤ ʧʫʭʣʠʥʥʠʤ ʤʫʪʘʮʽʡʥʠʤ ʪʷʛʘʨʝʤ. ʇʝʨʚʠʥʥʘ ʩʪʽʡʢʽʩʪʴ ʘʙʦ 

ʩʣʘʙʢʠʡ ʝʬʝʢʪ ʜʘʥʦʾ ʛʨʫʧʠ ʧʨʝʧʘʨʘʪʽʚ ʦʙʫʤʦʚʣʝʥʽ ʥʠʟʴʢʠʤ ʧʫʭʣʠʥʥʠʤ 

ʤʫʪʘʮʽʡʥʠʤ ʪʷʛʘʨʝʤ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʫʪʚʦʨʝʥʥʷʤ ʘʙʦ ʚʪʨʘʪʦʶ 

ʥʝʦʘʥʪʠʛʝʥʽʚ [111]. ɺ ʘʣʛʦʨʠʪʤʘʭ ʧʽʜʨʘʭʫʥʢʫ ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ 

ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʚʝʣʠʢʽ ʤʫʪʘʮʽʡʥʽ ʚʩʪʘʚʢʠ ʪʘ ʜʝʣʝʮʽʾ. ɹʘʛʘʪʦ ʧʫʭʣʠʥ, ʦʜʥʘ 

ʟ ʷʢʠʭ ʩʚʽʪʣʦʢʣʽʪʠʥʥʘ ʥʠʨʢʦʚʦ-ʢʣʽʪʠʥʥʘ ʢʘʨʮʠʥʦʤʘ, ʤʘʶʪʴ ʥʠʟʴʢʫ ʢʽʣʴʢʽʩʪʴ 

ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʧʨʦʪʝ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ ʜʝʣʝʮʽʡ. ʎʽ ʜʝʣʝʮʽʾ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʦʘʥʪʠʛʝʥʽʚ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʛʘʨʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʶ. ʇʦʷʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʧʫʭʣʠʥ ʪʘʢʦʛʦ ʪʠʧʫ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʽʤʫʥʦʨʝʜʘʛʫʚʘʥʥʷʤ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʚ ʧʫʭʣʠʥʥʽʡ ʪʢʘʥʠʥʽ 

ʟʘʣʠʰʘʶʪʴʩʷ ʩʫʙʢʣʦʥʠ, ʷʢʽ ʥʝ ʟʜʘʪʥʽ ʝʢʩʧʨʝʩʫʚʘʪʠ ʥʝʦʘʥʪʠʛʝʥʠ [112].  

ʅʘʩʪʫʧʥʦʶ ʧʨʠʯʠʥʦʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʫʭʣʠʥʠ ʻ ʟʤʽʥʠ ʚ ʧʨʦʮʝʩʠʥʛʫ ʘʙʦ ʧʨʝʟʝʥʪʘʮʽʾ ʥʝʦʘʥʪʠʛʝʥʽʚ. 

ʇʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ ʩʪʘʶʪʴ ʥʝʧʦʤʽʪʥʠʤʠ ʜʣʷ ʧʫʭʣʠʥʦʩʧʝʮʠʬʽʯʥʠʭ CD8+ ʊ-ʢʣʽʪʠʥ, 

ʷʢʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ-1 

ʪʘ ɓ2-ʤʽʢʨʦʛʣʦʙʫʣʽʥʫ (ʦʜʥʦʛʦ ʽʟ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ) [113].  

ɽʧʽʛʝʥʝʪʠʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ 

ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ ʪʘ ʧʨʦʮʝʩʠʥʛʫ ʻ ʱʝ ʦʜʥʽʻʶ ʧʨʠʯʠʥʦʶ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʽʤʫʥʦʪʝʨʘʧʽʾ. Looi et al. [114] ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʚôʷʟʦʢ ʤʽʞ ʫʭʠʣʝʥʥʷʤ ʚʽʜ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʟʦʬʘʨʠʥʛʝʘʣʴʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʪʘ ʧʝʨʝʭʨʝʩʥʠʤʠ 

ʧʝʨʝʰʢʦʜʘʤʠ ʤʽʞ ʝʧʽʛʝʥʥʝʪʠʯʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʨʦʣʴ ʽʥʛʽʙʽʪʦʨʽʚ 

ɼʅʂ-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ ʽ ʛʽʩʪʦʥʜʝʘʮʝʪʠʣʘʟʠ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʨʠʛʥʽʯʝʥʥʽ ̔ʤʫʥʽʪʝʪʫ 

ʪʘ ʧʦʩʠʣʝʥʥʽ ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɺʯʝʥʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʜʣʷ 

ʧʦʜʦʣʘʥʥʷ ʽʤʫʥʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ɯɯʂʊ ʨʘʟʦʤ ʟ 

ʝʧʽʛʝʥʝʪʠʯʥʦʶ ʪʝʨʘʧʽʻʶ. 
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ɯʥʰʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʢʦʤʧʦʥʝʥʪʽʚ ʻ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʭʨʦʤʘʪʠʥʫ, ʤʝʪʠʣʶʚʘʥʥʷ ɼʅʂ ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʛʝʥʽʚ, 

ʤʝʪʠʣʶʚʘʥʥʷ ɼʅʂ ʫ ʧʨʦʮʝʩʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʤʽʻʣʦʾʜʥʠʭ ʢʣʽʪʠʥ ʪʘ CD8+ ʊ-ʢʣʽʪʠʥ,  

ʨʝʛʫʣʷʮʽʷ PD-1 ʯʝʨʝʟ ʟʤʽʥʠ ʜʦʩʪʫʧʥʦʩʪʽ ʭʨʦʤʘʪʠʥʫ [115]. 

ʅʘʩʣʽʜʢʦʤ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʤʦʞʝ ʩʪʘʪʠ ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ 

ʮʠʪʦʢʽʥʽʚ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʧʨʠʛʥʽʯʝʥʥʷ ʩʠʥʪʝʟʫ ʭʝʤʦʢʽʥʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʧʝʨʝʤʽʱʝʥʥʶ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʚ ʧʫʭʣʠʥʥʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ. 

ʉʧʨʠʯʠʥʷʶʯʠ ʤʝʪʠʣʶʚʘʥʥʷ ɼʅʂ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʅʂ-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ-1 ʪʘ 

ʤʦʜʠʬʽʢʫʶʯʠ ʛʽʩʪʦʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʣʢʘ EZH2 (ʧʽʜʩʠʣʶʚʘʯʘ ʩʫʙʦʜʠʥʠʮʽ 

ʧʦʣʽʢʦʤʙ ʨʝʧʨʝʩʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ zeste 2), ʝʧʽʛʝʥʝʪʠʯʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʽʥʛʽʙʽʪʦʨʠ ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ EZH2 ʧʽʜʚʠʱʫʶʪʴ ʯʫʪʣʠʚʽʩʪʴ 

ʜʦ ʽʤʫʥʦʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʤʠ ʢʘʨʮʠʥʦʤʘʤʠ ʣʝʛʝʥʴ. ɺ ʧʨʦʮʝʩʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʯʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʦʚʠʤʽʨʥʽ ʣʽʥʽʾ ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ ʣʶʜʠʥʠ ʪʘ 

ʪʨʠʚʠʤʽʨʥʽ ʦʨʛʘʥʦʾʜʠ ʤʠʰʝʡ ʽ ʧʘʮʽʻʥʪʽʚ. ɿʨʘʟʢʠ ʦʙʨʦʙʣʷʣʠ ʜʚʦʤʘ ʽʥʛʽʙʽʪʦʨʘʤʠ 

EZH2 ʪʘ ʽʥʪʝʨʬʝʨʦʥʦʤ-ɔ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʝʢʩʧʨʝʩʽʷ ʦʩʥʦʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ʢʣʘʩʫ I ʪʘ II ( MHCI/II) ʥʘ ʨʽʚʥʽ ʤʈʅʂ ʪʘ ʙʽʣʢʘ [116]. 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʪʝʨʘʧʽʶ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʤʦʞʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʛʝʥʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ (FANCA, 

MSH, POLE, ERCC2, ATM ʽ BRCA). ʋ ʚʠʧʘʜʢʫ ʥʠʨʢʦʚʦ-ʢʣʽʪʠʥʥʠʭ ʢʘʨʮʠʥʦʤ ʪʘ 

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʫ ʤʫʪʘʮʽʾ ʚ ʛʝʥʘʭ SWI/SNF ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ 

ʤʽʢʨʦʩʘʪʝʣʽʪʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ PD-L1 ʪʘ ʧʫʭʣʠʥʥʦʛʦ 

ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ. ʗʢ ʥʘʩʣʽʜʦʢ, ʪʘʢʽ ʧʫʭʣʠʥʠ ʻ ʜʫʞʝ ʯʫʪʣʠʚʠʤʠ ʜʦ ʪʝʨʘʧʽʾ 

ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ [117].  

Lebedev et al. [118] ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʦʾ ʨʦʣʽ AT-ʟʙʘʛʘʯʝʥʦʛʦ ʜʦʤʝʥʫ ʚʟʘʻʤʦʜʽʾ 1A, ʷʢʠʡ ̒  ʥʘʡʙʽʣʴʰ 

ʯʘʩʪʦ ʤʫʪʦʚʘʥʠʤ ʝʧʽʛʝʥʝʪʠʯʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʩʝʨʝʜ ʫʩʽʭ ʟʣʦʷʢʽʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʣʶʜʠʥʠ. ɺʧʣʠʚʘʶʯʠ ʥʘ ʜʘʥʠʡ ʬʘʢʪʦʨ, ʤʦʞʥʘ ʩʪʠʤʫʣʶʚʘʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ.  
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ɿʤʽʥʠ ʚ ʦʥʢʦʛʝʥʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʘʭ PTEN, IFN-ɔ, MAPK, STK11, 

CDK4/6 ʪʘ Wnt/ɓ-ʢʘʪʝʥʽʥ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʝʨʘʧʽʾ 

ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʆʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʤʦʞʝ 

ʧʨʠʛʥʽʯʫʚʘʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʻ ʚʪʨʘʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʫʪʘʮʽʡ ʪʘ ʟʥʠʞʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʫ ʩʠʛʥʘʣʴʥʦʤʫ ʰʣʷʭʫ ʽʥʪʝʨʬʝʨʦʥ-ɔ (IFN-ɔ). Xie et al. [119] ʜʦʩʣʽʜʠʣʠ, 

ʱʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʧʦʚôʷʟʘʥʘ ʟ 

ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ IFN-ɔ ʥʘ NSDHL (NAD(P)-ʟʘʣʝʞʥʠʡ ʜʝʛʽʜʨʦʛʝʥʘʟʦʧʦʜʽʙʥʠʡ 

ʩʪʝʨʦʾʜ) ʽ SREBP1 (ʙʽʣʦʢ 1, ʱʦ ʟʚ'ʷʟʫʻ ʨʝʛʫʣʷʪʦʨʥʠʡ ʝʣʝʤʝʥʪ ʩʪʝʨʦʣʫ). ʗʢ 

ʥʘʩʣʽʜʦʢ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʩʠʣʶʻʪʴʩʷ ʚʠʨʦʙʣʝʥʥʷ TGF-ɓ1 (ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ 

ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʙʝʪʘ-1), ʟʥʠʞʫʻʪʴʩʷ ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʊ-ʢʣʽʪʠʥ ʽ ʧʦʩʠʣʶʻʪʴʩʷ 

ʽʥʬʽʣʴʪʨʘʮʽʷ Tregs. ʋʩʽ ʨʘʟʦʤ ʮʽ ʬʘʢʪʦʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ʈʝʛʫʣʶʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʰʣʷʭʫ NSDHL/SREBP1/TGF-ɓ1 hʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʪʠʨʦʟʠʥʢʽʥʘʟ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʽʥʛʽʙʽʪʦʨʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʄʫʪʘʮʽʾ ʚ 

ʢʦʤʧʦʥʝʥʪʘʭ ʩʠʛʥʘʣʽʟʘʮʽʾ IFN-ɔ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, 

ʦʩʢʽʣʴʢʠ ʊ-ʣʽʤʬʦʮʠʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʡ ʧʘʪʦʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ ʜʣʷ 

ʽʥʜʫʢʮʽʾ ʝʢʩʧʨʝʩʽʾ PD-L1. 

Manolakos et al. [120] ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʦʜʠʥʠʯʥʽ ʤʫʪʘʮʽʾ STK11 

(ʩʝʨʠʥ/ʪʨʝʦʥʽʥ ʢʽʥʘʟʘ 11) ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝʦʜʥʦʟʥʘʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʥʝ ʤʦʞʫʪʴ 

ʚʚʘʞʘʪʠʩʷ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʙʽʦʤʘʨʢʝʨʘʤʠ ʜʣʷ ʪʝʨʘʧʽʾ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʆʜʥʘʢ ʧʦʻʜʥʘʥʥʷ ʤʫʪʘʮʽʡ KRAS (ʛʦʤʦʣʦʛʫ ʚʽʨʫʩʥʦʛʦ 

ʦʥʢʦʛʝʥʫ ʩʘʨʢʦʤʠ ʱʫʨʽʚ ʂʽʨʩʪʝʥʘ) ʪʘ STK11 ʻ ʧʨʝʜʠʢʪʦʨʘʤʠ ʧʝʨʚʠʥʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʫʯʘʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʤ ʨʘʢʦʤ ʣʝʛʝʥʴ. ɯʩʥʫʻ ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʽʜʩʫʪʥʽʩʪʶ 

ʝʢʩʧʨʝʩʽʾ PD-L1 ʥʘ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʪʘ ̔ ʥʘʢʪʠʚʘʮʽʻʶ STK11.  ɺ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʤʘʻ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ ʪʘ 

ʽʤʫʥʥʦʶ ʚʽʜʧʦʚʽʜʜʶ, ʦʩʢʽʣʴʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʨʦʜʞʝʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʙʣʦʢʘʜʠ PD-1 ʫ ʦʩʽʙ ʟ KRAS-ʤʫʪʘʥʪʥʠʤ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʤ ʨʘʢʦʤ ʣʝʛʝʥʴ.   

ʇʦʨʫʰʝʥʥʷ ʚ ʩʠʛʥʘʣʴʥʦʤʫ ʰʣʷʭʫ PTEN ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ VEGF (ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ) ʪʘ ʘʢʪʠʚʘʮʽʾ ʰʣʷʭʫ PI3K 
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(ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣ-3-ʢʽʥʘʟʠ). ɺ ʩʚʦʶ ʯʝʨʛʫ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʩʪʽʡʢʦʩʪʽ 

ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ PD-

L1[121].  

ʉʠʛʥʘʣʴʥʠʡ ʰʣʷʭ MAPK (ʤʽʪʦʛʝʥ-ʘʢʪʠʚʦʚʘʥʽ ʧʨʦʪʝʾʥʢʽʥʘʟʠ) ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʘʢʪʠʚʘʮʽʾ VEGF ʪʘ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʮʠʪʦʢʽʥʽʚ (IL-6, IL-8, IL-10). ʗʢ 

ʥʘʩʣʽʜʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ  ʬʫʥʢʮʽʾ TIL (ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʽʥʬʽʣʴʪʨʫʶʪʴ 

ʧʫʭʣʠʥʫ) ʪʘ ʟʥʠʞʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [122].   ɸʢʪʠʚʘʮʽʷ ʰʣʷʭʫ Wnt/ɓ-ʢʘʪʝʥʽʥʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ ʘʢʪʠʚʘʮʽʾ CD103+ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ.  

CD103+ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʪʘ ʘʢʪʠʚʘʮʽʾ CD8+ ʊ-

ʢʣʽʪʠʥ, ʪʦʤʫ ʥʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʻ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʟʥʠʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ [123].  

ʉʠʛʥʘʣʴʥʠʡ ʰʣʷʭ CDK4/6 (ʮʠʢʣʽʥ-ʟʘʣʝʞʥʘ ʢʽʥʘʟʘ 4/6) ʟʜʘʪʥʠʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʤʽʥʶʚʘʪʠ ʬʫʥʢʮʽʶ ʊ-ʢʣʽʪʠʥ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. 

ɽʬʝʢʪ ʙʣʦʢʘʪʦʨʽʚ ʨʝʮʝʧʪʦʨʽʚ CDK4/6 ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʽʥʬʽʣʴʪʨʫʶʪʴ ʧʫʭʣʠʥʫ ʪʘ ʟʥʠʞʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʄ2-ʤʘʢʨʦʬʘʛʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʚʠʩʥʘʞʝʥʥʷ ʊ-ʢʣʽʪʠʥ ʪʘ Tregs [124]. 

ʑʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʦʢ ʻ ʥʘʷʚʥʽʩʪʴ ʛʦʨʤʦʥʟʘʣʝʞʥʦʾ ʧʫʭʣʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʨʘʢ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ 

ʟʘʣʦʟʠ ʪʘ ʣʶʤʽʥʘʣʴʥʠʡ ʪʠʧ ʨʘʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚʚʘʞʘʶʪʴʩʷ ʤʘʣʦʯʫʪʣʠʚʠʤʠ ʜʦ 

ʽʤʫʥʦʪʝʨʘʧʽʾ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʽ ʧʫʭʣʠʥʠ ʤʘʶʪʴ ʥʠʟʴʢʽ ʨʽʚʥʽ ʣʽʤʬʦʮʠʪʽʚ, 

ʱʦ ʽʥʬʽʣʴʪʨʫʶʪʴ ʧʫʭʣʠʥʫ ʪʘ ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ, ʘ ʦʥʢʦʛʝʥʝʟ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʛʦʨʤʦʥʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ [125]. 

ʈʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʤʦʞʝ ʙʫʪʠ 

ʟʫʤʦʚʣʝʥʘ ʥʠʟʴʢʠʤ ʤʫʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʚʪʨʘʪʦʶ ʘʙʦ ʜʝʬʝʢʪʥʦʶ 

ʧʨʝʟʝʥʪʘʮʽʻʶ ʥʝʦʘʥʪʠʛʝʥʽʚ, ʝʧʽʛʝʥʝʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʧʦʨʫʰʝʥʥʷʤʠ ʚ 

ʦʥʢʦʛʝʥʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʘʭ. ʎʽ ʬʘʢʪʦʨʠ ʟʥʠʞʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʡ ʘʪʘʢʫʚʘʪʠ ʧʫʭʣʠʥʫ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʜʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ. 

ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʧʫʭʣʠʥʥʠʤ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ. ʋʩʽ ʧʫʭʣʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʽʤʫʥʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ 



ΡΜ 
 
ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʚʥʠʭ ʽʤʫʥʦʬʝʥʦʪʠʧʽʚ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʽʣʷʶʪʴ çʛʘʨʷʯʽè (ʟʘʧʘʣʴʥʽ) ʪʘ çʭʦʣʦʜʥʽè ʧʫʭʣʠʥʥʽ ʬʝʥʦʪʠʧʠ. ɼʣʷ 

çʛʘʨʷʯʠʭè ʧʫʭʣʠʥ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʽʥʬʽʣʴʪʨʘʪʫ ʥʝ ʣʠʰʝ ʥʘʚʢʨʫʛʠ ʧʫʭʣʠʥʠ, 

ʘʣʝ ʽ ʚ ʾʾ ʦʩʥʦʚʽ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʘʨʪʠʥʘ ʚʠʨʘʞʝʥʦʛʦ ʽʤʫʥʥʦʛʦ 

ʟʘʭʠʩʪʫ. çʍʦʣʦʜʥʠʡè ʽʤʫʥʦʬʝʥʦʪʠʧ ʦʟʥʘʯʘʻ ʧʦʚʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʽʣʴʪʨʘʮʽʾ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʴʦʛʦ ʬʘʢʪʦʨʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʝʨʘʧʽʶ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʙʫʜʝ ʨʽʟʥʦʶ. ɿʘʧʘʣʴʥʽ ʧʫʭʣʠʥʠ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʽʤʫʥʦʪʝʨʘʧʽʾ, 

ʚ ʪʦʡ ʯʘʩ ʷʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ çʭʦʣʦʜʥʠʭè ʻ ʦʙʤʝʞʝʥʦʶ. ʇʫʭʣʠʥʥʝ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʝ ʢʦʤʙʽʥʘʮʽʻʶ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ: ʩʪʨʦʤʘʣʴʥʠʭ ʪʘ 

ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʮʠʪʦʢʽʥʽʚ, ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ. ʂʦʞʥʘ 

ʽʟ ʥʠʭ ʤʦʞʝ ʷʢ ʧʦʩʠʣʶʚʘʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʪʘʢ ʽ ʟʥʠʞʫʚʘʪʠ ʾʾ ʪʘ ʩʧʨʠʷʪʠ ʧʦʷʚʽ 

ʥʘʙʫʪʦʾ (ʚʪʦʨʠʥʥʦʾ) ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 

[126]. 

ɼʦ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ̔  

ʧʦʛʽʨʰʫʶʪʴ ʝʬʝʢʪ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʥʘʣʝʞʘʪʴ Tregs (ʨʝʛʫʣʷʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ), MDSC 

(ʤʽʻʣʦʾʜʥʽ ʩʫʧʨʝʩʦʨʥʽ ʢʣʽʪʠʥʠ) ʪʘ ʧʫʭʣʠʥʦʘʩʦʮʽʡʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ. ɼʽʷ Tregs 

ʧʦʚôʷʟʘʥʘ ʽʟ ʧʨʦʜʫʢʫʚʘʥʥʷʤ ʽʥʛʽʙʽʪʦʨʥʠʭ ʮʠʪʦʢʽʥʽʚ (TGF-ɓ, IL-10, IL-35). ʗʢ 

ʥʘʩʣʽʜʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ ʬʫʥʢʮʽʾ ɺ- ʪʘ ʊ-ʢʣʽʪʠʥ. ʂʨʽʤ ʪʦʛʦ, Tregs 

ʤʦʞʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʚʘʪʠ ʟ ʝʬʝʢʪʦʨʥʠʤʠ ʣʽʤʬʦʮʠʪʘʤʠ ʪʘ ʙʣʦʢʫʚʘʪʠ ʾʭ 

ʨʦʙʦʪʫ. ʇʦʪʝʥʮʽʡʥʦ, ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Tregs ʪʘ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ 

ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʝʬʝʢʪ ʚʽʜ ʪʝʨʘʧʽʾ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʦʢ.  MDSC ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʫʭʣʠʥʠ. ʎʽ ʢʣʽʪʠʥʠ 

ʧʨʠʛʥʽʯʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʥʘ ʧʫʭʣʠʥʦʩʧʝʮʠʬʽʯʥʽ CD8+ T-

ʢʣʽʪʠʥʠ. ʉʘʤʝ ʪʦʤʫ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ MDSC ʚ ʧʫʭʣʠʥʥʦʤʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ [127].  

ʂʨʽʤ Tregs ʪʘ MDSC, ʟ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʦʛʘʥʠʤ ʧʨʦʛʥʦʟʦʤ 

ʧʦʚôʷʟʫʶʪʴ ʧʫʭʣʠʥʦʘʩʦʮʽʡʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ.  ʋʩʽ ʧʫʭʣʠʥʦʘʩʦʮʽʡʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ 

ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʢʣʘʩʠʯʥʽ ʧʨʦʟʘʧʘʣʴʥʽ (M1) ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ (M2). ʇʨʦʟʘʧʘʣʴʥʽ ʤʘʢʨʦʬʘʛʠ ʩʝʢʨʝʪʫʶʪʴ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ 
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(ʥʘʧʨʠʢʣʘʜ, TNF, IL-1, IL-6).  ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʤʘʢʨʦʬʘʛʠ ʧʦʚôʷʟʘʥʽ 

ʽʟ ʩʠʥʪʝʟʦʤ ʽʥʛʽʙʽʪʦʨʥʠʭ ʮʠʪʦʢʽʥʽʚ (IL-10, IL-13 ʪʘ TGF-ɓ) [128]. 

ʌʽʙʨʦʙʣʘʩʪʠ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʩʪʨʦʤʘʣʴʥʠʭ ʢʣʽʪʠʥ 

ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ ʚʠʢʦʥʫʶʪʴ ʦʧʦʨʥʫ ʨʦʣʴ ʜʣʷ ʨʦʩʪʫ ʟʣʦʷʢʽʩʥʦʾ 

ʧʫʭʣʠʥʠ. ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʧʫʭʣʠʥʥʽ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʩʧʨʠʷʶʪʴ 

ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ. ɺʦʥʠ ʧʨʦʜʫʢʫʶʪʴ ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ, VEGF, IL ʪʘ 

TGF-ɓ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʪʠʤʫʣʶʻʪʴʩʷ ʚʘʩʢʫʣʷʨʠʟʘʮʽʷ, ʨʽʩʪ ʧʫʭʣʠʥʠ ʪʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʫ ʝʬʝʢʪʦʨʥʦʾ ʝʢʩʪʨʘʚʘʟʘʮʽʾ ʊ-ʢʣʽʪʠʥ.  

ʇʫʭʣʠʥʥʽ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ Tregs ʪʘ ʧʦʩʠʣʶʶʪʴ 

ʥʝʛʘʪʠʚʥʽ ʨʝʛʫʣʷʪʦʨʠ ʘʢʪʠʚʘʮʽʾ ʊ-ʢʣʽʪʠʥ (PD-L1, PD-L2 ʪʘ IL) [129]. 

ʌʽʙʨʦʙʣʘʩʪʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʧʨʠʡʤʘʶʪʴ 

ʫʯʘʩʪʴ ʚ ʨʝʤʦʜʝʣʶʚʘʥʥʽ ʤʘʪʨʠʮʽ, ʩʠʥʪʝʟʽ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ 

ʧʫʭʣʠʥʠ (ʭʝʤʦʢʽʥʽʚ ʽ ʮʠʪʦʢʽʥʽʚ) ʪʘ ʧʫʭʣʠʥʥʽʡ ʽʥʚʘʟʽʾ. ɿʤʽʥʘ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʚʧʣʠʚʦʤ ʭʝʤʦʢʽʥʽʚ ʪʘ ʮʠʪʦʢʽʥʽʚ, ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʫʭʣʠʥʦʘʩʦʮʽʡʦʚʘʥʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʊ-ʢʣʽʪʠʥ, MDSC ʪʘ ʜʝʥʜʨʠʪʥʠʭ 

ʢʣʽʪʠʥ. ɺ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʘʣʫʯʘʻʪʴʩʷ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ Tregs ʪʘ ʤʽʻʣʦʾʜʥʠʭ 

ʢʣʽʪʠʥ. ʆʩʢʽʣʴʢʠ ʭʝʤʦʢʽʥʠ ʪʘ ʮʠʪʦʢʽʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʘʢʪʠʚʘʮʽʶ 

ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʚʦʥʠ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ ʪʝʨʘʧʽʶ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʭʝʤʦʢʽʥʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʦʥʢʦʛʝʥʝʟʦʤ ʻ CXCL8/12 ʪʘ CCL5/7/17/22. ɰʭ ʨʦʣʴ 

ʧʦʣʷʛʘʻ ʚ ʩʪʠʤʫʣʷʮʽʾ ʧʝʨʝʤʽʱʝʥʥʷ MDSCs ʪʘ Tregs ʜʦ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ. ʊʦʤʫ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʚʠʱʝʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʭʝʤʦʢʽʥʽʚ ʻ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ [130].   

ɽʬʝʢʪ ʮʠʪʦʢʽʥʽʚ (VEGF ʪʘ TGF-ɓ) ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚʧʣʠʚʦʤ ʥʘ Tregs ʪʘ ʊ-

ʢʣʽʪʠʥʠ. ʇʨʦʪʝ, ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʜʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʎʠʪʦʢʽʥ VEGF ʧʨʠʛʥʽʯʫʻ 

ʨʽʚʝʥʴ ʝʬʝʢʪʦʨʥʠʭ CD8+ T-ʢʣʽʪʠʥ ʪʘ ʩʧʨʠʷʻ ʨʝʢʨʫʪʫʚʘʥʥʶ Tregs. ʎʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʪʨʫʜʥʦʱʽʚ ʟ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷʤ ʪʘ ʟʘʛʘʣʴʥʦʛʦ 

ʚʠʩʥʘʞʝʥʥʷ.  ʗʢ ʥʘʩʣʽʜʦʢ, ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʪʘ ʝʬʝʢʪ ʚʽʜ ʽʤʫʥʦʪʝʨʘʧʽʾ 

ʟʥʠʞʫʶʪʴʩʷ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʮʠʪʦʢʽʥʫ TGF-ɓ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʫʭʣʠʥʥʦʾ 



ΡΞ 
 
ʧʨʦʛʨʝʩʽʾ ʰʣʷʭʦʤ ʧʨʠʛʥʽʯʝʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʘʢʪʠʚʘʮʽʾ Tregs. 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʫʭʣʠʥʘ ʟʜʘʪʥʘ ʫʥʠʢʘʪʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [131]. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʙʽʦʤʘʨʢʝʨʦʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʨʘʧʽʶ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʻ ʝʢʩʧʨʝʩʽʷ PD-L1. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ Krieger et al. [132] ʚʠʷʚʠʣʦ, ʱʦ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʅɼʂʈʃ ʘʙʦ ʤʝʣʘʥʦʤʦʶ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ 

ʝʢʩʧʨʝʩʽʾ PD-L1. ʇʨʦʪʝ, ʫ ʚʠʧʘʜʢʫ ʢʘʨʮʠʥʦʤʠ ʄʝʨʢʝʣʷ, ʨʘʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, 

ʰʣʫʥʢʫ ʪʘ ʩʚʽʪʣʦʢʣʽʪʠʥʥʦʾ ʢʘʨʮʠʥʦʤʠ ʥʠʨʢʠ ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʧʝʨʝʜʙʘʯʠʪʠ 

ʚʽʜʧʦʚʽʜʴ.  

Zhang et al. [133] ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʘʞʣʠʚʦ 

ʚʠʟʥʘʯʘʪʠ ʝʢʩʧʨʝʩʽʶ PD-L1 ʥʝ ʪʽʣʴʢʠ ʚ ʧʫʭʣʠʥʥʽʡ ʪʢʘʥʠʥʽ, ʘʣʝ ʽ ʚ ʽʤʫʥʥʠʭ 

ʢʣʽʪʠʥʘʭ, ʱʦ ʽʥʬʽʣʴʪʨʫʶʪʴ ʧʫʭʣʠʥʫ.  ɺʯʝʥʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʩʪʘʪʫʩʠ PD-L1 ̔ CD8 

ʢʣʽʪʠʥ TME ̒ ʥʦʚʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʙʽʦʤʘʨʢʝʨʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʤʠ ʢʘʨʮʠʥʦʤʘʤʠ ʩʪʨʘʚʦʭʦʜʫ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʚʠʙʦʨʫ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʪʘʢʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʝʨʘʧʽʶ ɯɯʂʊ.  

ʇʨʠʩʢʦʨʠʪʠ ʚʠʩʥʘʞʝʥʥʷ ʊ-ʢʣʽʪʠʥ ʪʘ ʟʤʝʥʰʠʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʤʦʞʫʪʴ 

ʪʘʢʽ ʤʦʣʝʢʫʣʠ TME, ̫ʢ TIGIT, LAG-3, TIM-3 ʪʘ VISTA. ʇʦʨʫʰʫʶʯʠ 

ʘʜʝʥʦʟʠʥʝʨʛʽʯʥʫ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʽʚ, ʚʦʥʠ ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʮʠʢʣʽʯʥʦʛʦ 

ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʫ. ʅʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʦʩʣʘʙʣʝʥʥʷ ʬʫʥʢʮʽʾ ʊ-ʢʣʽʪʠʥ 

ʪʘ ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ [134]. 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʪʝʨʘʧʽʶ ɯɯʂʊ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʢʣʽʪʠʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʧʫʭʣʠʥʥʦʤʫ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʘʣʝ ʽ ʚʽʜ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʬʦʥʫ. ɼʣʷ ʘʢʪʠʚʘʮʽʾ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ CD8+ ʊ-ʢʣʽʪʠʥ ʥʝʦʙʭʽʜʥʝ ʘʜʝʢʚʘʪʥʝ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʮʝʩʫ 

ʘʝʨʦʙʥʦʛʦ ʛʣʽʢʦʣʽʟʫ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʢʨʦʚʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʟʥʠʞʫʻʪʴʩʷ. ʅʘ 

ʬʫʥʢʮʽʶ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʘʨʛʽʥʘʟʘ, ʛʣʫʪʘʤʽʥʘʟʘ ʪʘ ʬʝʨʤʝʥʪ, ʱʦ 

ʤʝʪʘʙʦʣʽʟʫʻ ʪʨʠʧʪʦʬʘʥ. ɺʦʥʠ ʧʨʠʛʥʽʯʫʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʬʫʥʢʮʽʶ ʝʬʝʢʪʦʨʥʠʭ 

ʊ-ʢʣʽʪʠʥ ʯʝʨʝʟ ʧʨʦʜʫʢʫʚʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʛʦʤʝʦʩʪʘʟ 

ʪʢʘʥʠʥ ʪʘ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʚʧʣʠʚʘʶʪʴ ʘʤʽʥʦʢʠʩʣʦʪʠ. ʇʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ 

ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʦʙʤʽʥʫ ʚ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 



ΡΟ 
 
ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʨʦʩʪʫ ʧʫʭʣʠʥʠ ʪʘ ʤʝʪʘʩʪʘʟʽʚ. ɺʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʢʽʣʴʢʦʩʪʽ ʤʝʤʙʨʘʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʰʣʷʭʽʚ (mTOR ̔ GCN2) ʟʘʣʝʞʠʪʴ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ [135]. 

ɻʽʧʦʢʩʽʷ ʚ ʧʫʭʣʠʥʥʦʤʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ ʤʦʞʝ ʙʫʪʠ ʱʝ ʦʜʥʠʤ ʤʝʭʘʥʽʟʤʦʤ 

ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ɯɯʂʊ. ʎʝʡ ʩʪʘʥ ʻ ʥʘʩʣʽʜʢʦʤ ʘʢʪʠʚʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʩʧʦʞʠʚʘʥʥʷ ʥʠʤʠ ʢʠʩʥʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʨʝʛʫʣʷʮʽʾ PD-L1 ʪʘ ʘʢʪʠʚʘʮʽʷ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ [136]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʫʭʣʠʥʥʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʬʦʨʤʫʶʯʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʽʤʫʥʦʩʫʧʨʝʩʽʾ. 

ʅʘʷʚʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ, MDSC, ʧʫʭʣʠʥʦʘʩʦʮʽʡʦʚʘʥʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʘ 

ʪʘʢʦʞ ʜʽʷ ʮʠʪʦʢʽʥʽʚ, ʭʝʤʦʢʽʥʽʚ ʽ ʛʽʧʦʢʩʽʾ ʟʥʠʞʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʩʧʨʠʷʶʯʠ 

ʨʦʟʚʠʪʢʫ ʥʘʙʫʪʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 

ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʧʘʮʽʻʥʪʘ. ʂʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ ʤʦʞʝ ʯʠʥʠʪʠ ʷʢ ʦʥʢʦʛʝʥʥʠʡ, ʪʘʢ ʽ 

ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʝʬʝʢʪ. ɺʦʥʘ ʚʚʘʞʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʤʦʜʫʣʷʪʦʨʦʤ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ʅʘʩʣʽʜʢʦʤ ʜʠʩʙʘʢʪʝʨʽʦʟʫ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ 

ʢʦʣʦʨʝʢʪʘʣʴʥʠʡ ʨʘʢ, ʘʣʝ ʽ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʘ ʢʘʨʮʠʥʦʤʘ ʪʘ ʨʘʢ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʜʦʨʦʚʘ ʢʠʰʢʦʚʘ ʤʽʢʨʦʙʽʦʪʘ ʟʜʘʪʥʘ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʥʽ 

ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ, ʨʝʛʫʣʶʚʘʪʠ MHC-II ʪʘ ʘʢʪʠʚʫʚʘʪʠ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ [137]. 

ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʨʘʧʽʾ ɯɯʂʊ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʩʪʘʪʴ ʧʘʮʽʻʥʪʘ. Wu et al. [138] 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʙʝʟʨʝʮʠʜʠʚʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ 

ʟʥʘʯʥʦ ʚʠʱʽ ʫ ʯʦʣʦʚʽʢʽʚ. ʁʤʦʚʽʨʥʦ, ʚ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʛʦʨʤʦʥʘʣʴʥʽ ʪʘ 

ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ɽʩʪʨʦʛʝʥ ʟʜʘʥʠʡ 

ʟʤʽʥʶʚʘʪʠ ʽʤʫʥʥʽ ʪʘ ʩʪʨʦʤʘʣʴʥʽ ʢʣʽʪʠʥʠ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʨʝʛʫʣʶʚʘʪʠ ʝʢʩʧʨʝʩʽʶ PD-1 ̔ PD-L1 ʪʘ ʩʝʢʨʝʮʽʶ ʮʠʪʦʢʽʥʽʚ. ʇʨʦʪʝ, ʽʩʥʫʶʪʴ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʞʽʥʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʧʫʣʷʮʽʾ, ʩʪʘʪʫʩʫ ʧʘʣʽʥʥʷ, ʤʫʪʘʮʽʡʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʫʭʣʠʥʠ, ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ. ʊʠʤ ʥʝ ʤʝʥʰ, 

ʛʦʨʤʦʥʘʣʴʥʘ ʪʝʨʘʧʽʷ ʚʚʘʞʘʻʪʴʩʷ ʧʦʪʝʥʮʽʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ 



ΡΠ 
 
ʣʽʢʫʚʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ ʪʘ ʧʦʜʦʣʘʪʠ ʥʘʙʫʪʫ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ [139].   

ɽʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʛʝʥʦʪʠʧʫ HLA-I (ʣʶʜʩʴʢʦʛʦ 

ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʘʥʪʠʛʝʥʫ ʢʣʘʩʫ I), ʷʢʠʡ ʟʜʘʪʥʠʡ ʧʦʛʽʨʰʠʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʥʝʦʘʥʪʠʛʝʥʽʚ CD8+ ʊ-ʢʣʽʪʠʥʘʤʠ ʪʘ ʧʦʛʽʨʰʠʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ɺʧʣʠʚ ʥʘ 

ʩʧʝʮʠʬʽʯʥʽ ʤʫʪʘʮʽʾ HLA-I ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ [140]. 

ʆʪʞʝ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ, ʟʦʢʨʝʤʘ ʩʪʘʥ ʢʠʰʢʦʚʦʾ 

ʤʽʢʨʦʙʽʦʪʠ, ʩʪʘʪʴ, ʛʦʨʤʦʥʘʣʴʥʠʡ ʬʦʥ ʪʘ ʛʝʥʝʪʠʯʥʽ ʚʘʨʽʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʫ ʛʝʥʘʭ 

HLA-I), ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ. ʎʽ ʬʘʢʪʦʨʠ 

ʬʦʨʤʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʦʨʛʘʥʽʟʤʫ ʽ ʟʜʘʪʥʽ ʷʢ ʧʽʜʚʠʱʫʚʘʪʠ, ʪʘʢ ʽ ʟʥʠʞʫʚʘʪʠ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɯɯʂʊ. 

 

1.3. ʐʣʷʭʠ ʧʦʜʦʣʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 

ɹʘʟʫʶʯʠʩʴ ʥʘ ʨʦʟʫʤʽʥʥʽ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ɯɯʂʊ, ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʧʨʘʚʠʣʴʥʫ ʩʪʨʘʪʝʛʽʶ. ɿʛʽʜʥʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ ʤʦʞʝ ʙʫʪʠ 

ʢʦʤʙʽʥʫʚʘʥʥʷ ɯɯʂʊ ʟ ʽʥʰʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʽʥʰʠʡ ɯɯʂʊ, ʭʽʤʽʦʪʝʨʘʧʽʻʶ, 

ʪʘʨʛʝʪʥʦʶ ʪʝʨʘʧʽʻʶ, ʽʥʛʽʙʽʪʦʨʘʤʠ ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ, PARP ʽʥʛʽʙʽʪʦʨʘʤʠ, TGF-ɓ 

ʽʥʛʽʙʽʪʦʨʘʤʠ ʘʙʦ ʝʧʽʛʝʥʝʪʠʯʥʠʤʠ ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ʜʚʦʭ ɯɯʂʊ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɯɯɯ ʬʘʟʠ 3 CheckMate 067 ʚʯʝʥʽ 

ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʥʝʜʙʘʥʦʶ ʩʪʘʜʽʻʶ ʤʝʣʘʥʦʤʠ ʥʘʡʢʨʘʱʽ 

ʧʦʢʘʟʥʠʢʠ ʧôʷʪʠʨʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʤʘʣʠ ʧʘʮʽʻʥʪʠ, ʱʦ ʧʨʠʡʤʘʣʠ ʢʦʤʙʽʥʘʮʽʶ 

ʥʽʚʦʣʫʤʘʙʘ ʪʘ ʽʧʽʣʽʤʫʤʘʙʘ. ʉʝʨʝʜʥʷ ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʜʘʥʽʡ ʢʦʛʦʨʪʽ 

ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʣʘ 60 ʤʽʩʷʮʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʛʨʫʧʽ ʤʦʥʦʪʝʨʘʧʽʾ ʥʽʚʦʣʫʤʘʙʘ ʪʘ 

ʽʧʽʣʽʤʫʤʘʙʘ 36,9 ʪʘ 19,9 ʚʽʜʧʦʚʽʜʥʦ. ɿʘʛʘʣʦʤ ʧʽʩʣʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ 

ʧôʷʪʠʨʽʯʥʠʡ ʙʘʨôʻʨ ʧʦʜʦʣʘʣʠ 52% ʦʩʽʙ. ɺ ʛʨʫʧʽ ʤʦʥʦʪʝʨʘʧʽʾ ʥʽʚʦʣʫʤʘʙʘ ʪʘ 

ʽʧʽʣʽʤʫʤʘʙʘ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʟʥʘʯʥʦ ʥʠʞʯʽ (44% ʪʘ 26% ʚʽʜʧʦʚʽʜʥʦ). 

ʂʦʤʙʽʥʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʥʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʷʚʠ ʧʽʟʥʽʭ 

ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʪʘ ʥʝ ʧʦʛʽʨʰʠʣʦ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ [141].  



ΡΡ 
 

ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ɯɯɯ ʬʘʟʠ CheckMate 214. 

ʇʘʮʽʻʥʪʠ ʟʽ ʩʚʽʪʣʦʢʣʽʪʠʥʥʠʤ ʨʘʢʦʤ ʥʠʨʢʠ, ʱʦ ʧʨʠʡʤʘʣʠ ʢʦʤʙʽʥʘʮʽʶ ʥʽʚʦʣʫʤʘʙʘ 

ʪʘ ʽʧʽʣʽʤʫʤʘʙʘ ʤʘʣʠ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʧôʷʪʠʨʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʛʦʨʪʦʶ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʣʠʰʝ ʩʫʥʽʪʽʥʽʙ [142]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ CheckMate 227 ʙʫʣʠ ʧʽʜʚʝʜʝʥʽ ʧʽʜʩʫʤʢʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ. ʇʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʣʽʢʫʚʘʥʥʷ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ PD-L1.  ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʘ ʢʦʛʦʨʪʘ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʘ ʢʦʤʙʽʥʘʮʽʶ ʥʽʚʦʣʫʤʘʙʘ ʟ ʽʧʽʣʽʤʫʤʘʙʦʤ. ʇʦʢʘʟʥʠʢʠ ʧôʷʪʠʨʽʯʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʠ ʚʠʱʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʭʽʤʽʦʪʝʨʘʧʽʾ (24% ʧʨʦʪʠ 14%), 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʝʢʩʧʨʝʩʽʾ PD-L1 ʧʫʭʣʠʥʦʶ. ɺʯʝʥʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʽʚʦʣʫʤʘʙ 

ʧʣʶʩ ʽʧʽʣʽʤʫʤʘʙ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ [143]. 

ʂʦʤʙʽʥʘʮʽʶ ʥʽʚʦʣʫʤʘʙʘ ʪʘ ʽʧʽʣʽʤʫʤʘʙʘ ʚʠʟʥʘʥʦ ʥʦʚʠʤ ʩʪʘʥʜʘʨʪʦʤ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʩʪʨʘʚʦʭʦʜʫ. ʋ ʛʣʦʙʘʣʴʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʟʠ ɯɯɯ CheckMate 648 ʚʩʪʘʥʦʣʝʥʦ, ʱʦ ʤʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʩʢʣʘʜʘʣʘ 17,6 ʤʽʩʷʮʽʚ ʫ ʛʨʫʧʽ ʥʽʚʦʣʫʤʘʙʘ ʪʘ ʽʧʽʣʽʤʫʤʘʙʘ, 15,5 ʤʽʩʷʮʽʚ 

ʫ ʛʨʫʧʽ ʥʽʚʦʣʫʤʘʙʘ ʪʘ ʭʽʤʽʦʪʝʨʘʧʽʾ, 11 ʤʽʩʷʮʽʚ ʫ ʛʨʫʧʽ ʭʽʤʽʦʪʝʨʘʧʽʾ. ʇʝʨʝʥʦʩʠʤʽʩʪʴ 

ʣʽʢʫʚʘʥʥʷ ʚ ʛʨʫʧʽ ʟ ʢʦʤʙʽʥʫʚʘʥʥʷʤ ɯɯʂʊ ʙʫʣʘ ʧʨʠʡʥʷʪʥʦʶ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʘʥʫ ʩʭʝʤʫ ʜʣʷ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ [144].   

ʋ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʦʮʽʥʶʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʽʚʦʣʫʤʘʙʘ 

ʪʘ ʽʧʽʣʽʤʫʤʘʙʘ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʦʶ ʛʝʧʝʪʦʮʝʣʶʣʷʨʥʦʶ ʢʘʨʮʠʥʦʤʦʶ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʢʣʶʯʝʥʥʷ ʙʫʣʘ ʧʦʧʝʨʝʜʥʷ ʪʝʨʘʧʽʷ ʽʥʛʽʙʽʪʦʨʘʤʠ PD-

1 ʘʙʦ PD-L1. ʂʨʠʪʝʨʽʻʤ ʚʠʢʣʶʯʝʥʥʷ ʚʚʘʞʘʣʘʩʷ ʧʦʧʝʨʝʜʥʷ ʪʝʨʘʧʽʷ ʽʥʛʽʙʽʪʦʨʘʤʠ 

CTLA-4. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ, ʯʘʩʪʦʪʘ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʩʢʣʘʣʘ 22%. ʋ 3% ʧʘʮʽʻʥʪʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʧʦʚʥʘ ʚʽʜʧʦʚʽʜʴ, 19% - ʯʘʩʪʢʦʚʘ 

ʚʽʜʧʦʚʽʜʴ, 25% - ʩʪʘʙʽʣʽʟʘʮʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, 50% - ʧʨʦʛʨʝʩʽʷ, 3% - ʥʝʤʦʞʣʠʚʦ 

ʦʮʽʥʠʪʠ. ɿʘʛʘʣʦʤ ʚʯʝʥʽ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʤʙʽʥʘʮʽʷ ʽʧʽʣʽʤʫʤʘʙʘ ʪʘ 

ʥʽʚʦʣʫʤʘʙʘ ʤʘʻ ʜʦʩʪʘʪʥʶ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʎʷ ʩʭʝʤʘ ʧʦʢʘʟʘʥʘ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʧʨʦʛʨʝʩʫʶʯʦʾ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʾ ʢʘʨʮʠʥʦʤʠ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʨʘʥʽʰʝ 

ʦʪʨʠʤʫʚʘʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ PD-1 ʘʙʦ PD-L1 [145]. 



ΡΣ 
 

ʅʝʱʦʜʘʚʥʦ ʩʭʝʤʫ ʥʽʚʦʣʫʤʘʙ ʧʣʶʩ ʽʧʽʣʽʤʫʤʘʙ ʙʫʣʦ ʩʭʚʘʣʝʥʦ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʫ ʟ ʚʠʩʦʢʦʶ ʤʽʢʨʦʩʘʪʝʣʽʪʥʦʶ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ. ɯʤʫʥʦʪʝʨʘʧʽʾ ʧʽʜʣʷʛʘʣʠ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʚ ʷʢʦʩʪʽ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ 

ʧʨʠʡʤʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ ʟ 5-ʬʪʦʨʫʨʘʮʠʣʦʤ [146]. ɹʣʠʟʴʢʦ 95% ʢʦʣʦʨʝʢʪʘʣʴʥʠʭ 

ʢʘʨʮʠʥʦʤ ʤʘʶʪʴ ʤʽʢʨʦʩʘʪʝʣʽʪʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʪʦʤʫ ʥʝʯʫʪʣʠʚʽ ʜʦ ʪʝʨʘʧʽʾ ɯɯʂʊ. 

ʇʨʦʪʝ, ʢʦʤʘʥʜʘ ʚʯʝʥʠʭ ʜʦʚʝʣʘ, ʱʦ ʪʝʤʦʟʦʣʘʤʽʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʦʾ ʛʣʽʦʙʣʘʩʪʦʤʠ, ʩʝʥʩʠʙʽʣʽʟʫʻ ʢʣʽʪʠʥʠ ʢʦʣʦʨʝʢʪʘʣʴʥʦʾ 

ʢʘʨʮʠʥʦʤʠ ʪʘ ʨʦʙʠʪʴ ʾʾ ʯʫʪʣʠʚʦʶ ʜʦ ʢʦʤʙʽʥʘʮʽʾ ʥʽʚʦʣʫʤʘʙʫ ʪʘ ʽʧʽʣʽʤʫʤʘʙʫ [147]. 

ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ III ʬʘʟʠ CheckMate 743 ʽʟ ʩʝʨʝʜʥʽʤ 

ʧʝʨʽʦʜʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 43,1 ʤʽʩʷʮʷ, ʥʽʚʦʣʫʤʘʙ ʪʘ ʽʧʽʣʽʤʫʤʘʙ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʦʧʝʨʘʙʝʣʴʥʦʶ ʤʝʟʦʪʝʣʽʦʤʦʶ ʧʣʝʚʨʠ, 

ʥʽʞ ʭʽʤʽʦʪʝʨʘʧʽʷ.   ʄʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʘ ʚʠʱʦʶ ʚ ʛʨʫʧʽ 

ʽʤʫʥʦʪʝʨʘʧʽʾ (18,1 ʧʨʦʪʠ 14,1 ʤʽʩʷʮʽʚ). ʇʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʪʨʠʨʽʯʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʩʢʣʘʣʠ 23% ʜʣʷ ɯɯʂʊ ʪʘ 15% ʜʣʷ ʭʽʤʽʦʪʝʨʘʧʽʾ [148]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɯɯ ʬʘʟʠ NEONIPIGA ʥʘʫʢʦʚʮʽ ʚʠʚʯʘʣʠ ʯʘʩʪʦʪʫ 

ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʾ ʧʦʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʪʦʢʩʠʯʥʽʩʪʴ ʢʦʤʙʽʥʘʮʽʾ ʥʽʚʦʣʫʤʘʙʘ ʟ 

ʽʧʽʣʽʤʫʤʘʙʦʤ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʝʟʝʢʪʘʙʝʣʴʥʠʤ ʨʘʢʦʤ ʰʣʫʥʢʫ. ʂʨʠʪʝʨʽʻʤ ʚʢʣʶʯʝʥʥʷ 

ʙʫʚ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʽʢʨʦʩʘʪʝʣʽʪʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʧʫʭʣʠʥʥʽʡ ʪʢʘʥʠʥʽ. ʋʩʽ 32 

ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʘʣʠ ʥʝʦʘʜôʶʚʘʥʪʥʫ ʪʝʨʘʧʽʶ ɯɯʂʊ. ʇʽʩʣʷ ʮʴʦʛʦ 29 ʟ ʥʠʭ ʙʫʣʠ 

ʧʨʦʦʧʝʨʦʚʘʥʽ. ʊʨʠ ʧʘʮʽʻʥʪʠ ʤʘʣʠ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʪʦʤʦʛʨʘʬʽʾ, ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʙʽʦʧʩʽʾ, ʪʦʤʫ ʥʝ ʦʪʨʠʤʘʣʠ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʋʩʽ ʧʘʮʽʻʥʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʣʠ ʥʝʛʘʪʠʚʥʽ ʢʨʘʾ ʨʝʟʝʢʮʽʾ. ʊʦʢʩʠʯʥʽʩʪʴ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ ɯɯʂʊ 

ʚʠʷʚʠʣʘʩʷ ʟʥʘʯʥʦʶ.  ɯʤʫʥʦʟʘʣʝʞʥʽ ʥʝʙʘʞʘʥʽ ʷʚʠʱʘ ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ 

ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ 19% ʧʘʮʽʻʥʪʽʚ [149]. 

ʇʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʝʤʦʥʩʪʨʫʻ ʽʥʰʘ ʢʦʤʙʽʥʘʮʽʷ ɯɯʂʊ ï ʜʫʨʚʘʣʫʤʘʙ 

ʪʘ ʪʨʝʤʽʣʽʤʫʤʘʙ. ɿʦʢʨʝʤʘ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ III ʬʘʟʠ POSEIDON ʧʘʮʽʻʥʪʠ ʟ 

ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ. ʇʝʨʰʫ ʛʨʫʧʫ ʣʽʢʫʚʘʣʠ 

ʪʨʝʤʝʣʽʤʫʤʘʙʦʤ, ʜʫʨʚʘʣʫʤʘʙʦʤ ʽ ʭʽʤʽʦʪʝʨʘʧʽʻʶ, ʜʨʫʛʫ ï ʜʫʨʚʘʣʫʤʘʙʦʤ ʪʘ 

ʭʽʤʽʦʪʝʨʘʧʽʻʶ, ʪʨʝʪʶ ï ʭʽʤʽʦʪʝʨʘʧʽʻʶ.  ʗʢ ʥʘʩʣʽʜʦʢ, ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ 



ΡΤ 
 
ʟʘʛʘʣʴʥʦʾ ʪʘ ʙʝʟʨʝʮʠʜʠʚʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʘʮʽʻʥʪʠ, ʫ ʷʢʠʭ 

ʣʽʢʫʚʘʥʥʷ ʜʫʨʚʘʣʫʤʘʙʦʤ ʪʘ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʙʫʣʦ ʜʦʧʦʚʥʝʥʝ ʪʨʝʤʽʣʽʤʫʤʘʙʦʤ [150].  

ɺʘʞʣʠʚʽ ʚʠʩʥʦʚʢʠ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ɯɯɯ ʬʘʟʠ MYSTIC. ɼʣʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʾ ʜʫʨʚʘʣʫʤʘʙ ʪʘ ʪʨʝʤʽʣʽʤʫʤʘʙ ʧʦʨʽʛ 

ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʙʽʣʴʰʝ 20 ʤʫʪʘʮʽʡ ʥʘ ʤʝʛʘʙʘʟʫ.  ɺ 

ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʦʜʽʙʥʽ ʜʦ ʛʨʫʧʠ ʤʦʥʦʪʝʨʘʧʽʾ 

ʜʫʨʚʘʣʫʤʘʙʦʤ ʘʙʦ ʭʽʤʽʦʪʝʨʘʧʽʾ [151]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʙʽʥʘʮʽʾ ʜʫʨʚʘʣʫʤʘʙʫ ʪʘ ʪʨʝʤʽʣʽʤʫʤʘʙʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʦʧʝʨʘʙʝʣʴʥʦʶ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʦʮʽʥʶʚʘʣʠ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ HIMALAYA. ʊʘʢʘ ʩʭʝʤʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʣʽʢʫʚʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʥʦʪʝʨʘʧʽʻʶ ʜʫʨʚʘʣʫʤʘʙʦʤ ʘʙʦ ʩʦʨʘʬʝʥʽʙʦʤ [152].  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ɯɯʂʊ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʤʝʪʘʩʪʘʟʽʚ ʫ 

ʧʝʯʽʥʮʽ ʧʘʮʽʻʥʪʽʚ ʟ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ ʨʘʢʦʤ. ʊʘʢʽ ʭʚʦʨʽ ʤʘʶʪʴ ʥʠʞʯʫ ʟʘʛʘʣʴʥʫ ʪʘ 

ʙʝʟʨʝʮʠʜʠʚʥʫ ʚʠʞʠʚʘʥʽʩʪʴ. ʋ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʧʝʯʽʥʢʦʚʠʭ ʤʝʪʘʩʪʘʟʽʚ, ʱʦ 

ʣʽʢʫʚʘʣʠʩʷ ʢʦʤʙʽʥʘʮʽʻʶ ʜʫʨʚʘʣʫʤʘʙʫ ʪʘ ʪʨʝʤʽʣʽʤʫʤʘʙʫ, ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʢʣʘʜʘʚ 49%, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʛʨʫʧʽ ʟ ʤʝʪʘʩʪʘʟʘʤʠ ʣʠʰʝ 14%. ʎʶ 

ʦʩʦʙʣʠʚʽʩʪʴ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʪʘʢʪʠʢʠ [153]. 

ʇʘʮʽʻʥʪʠ ʟ ʧʦʰʠʨʝʥʠʤ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ ʨʘʢʦʤ, ʱʦ ʧʨʠʡʤʘʣʠ ʜʫʨʚʘʣʫʤʘʙ 

ʪʘ ʪʨʝʤʽʣʽʤʫʤʘʙ, ʤʘʶʪʴ ʢʨʘʱʫ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤʠ, ʭʪʦ 

ʦʪʨʠʤʫʚʘʚ ʽʥʰʫ ʜʦʩʪʫʧʥʫ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʪʝʨʘʧʽʶ (ʭʽʤʽʦʪʝʨʘʧʽʶ, ʽʥʛʽʙʽʪʦʨʠ 

ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ, ʪʘʨʛʝʪʥʫ ʪʝʨʘʧʽʶ). ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʫʭʣʠʥʥʠʤ ʤʫʪʘʮʽʡʥʠʤ ʪʷʛʘʨʝʤ ʙʽʣʴʰʝ 28 ʤʫʪʘʮʽʡ ʥʘ ʤʝʛʘʙʘʟʫ ʪʘ 

ʤʽʢʨʦʩʘʪʝʣʽʪʥʦ ʩʪʘʙʽʣʴʥʠʤʠ ʧʫʭʣʠʥʘʤʠ [154]. 

ʂʦʤʙʽʥʦʚʘʥʘ ʙʣʦʢʘʜʘ ʨʝʮʝʧʪʦʨʽʚ PD-1/PD-L1 ʪʘ CTLA-4 ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʦʛʦ ʝʬʝʢʪʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʘʢʪʠʚʫʶʪʴʩʷ ʝʬʝʢʪʦʨʥʽ ʊ ʢʣʽʪʠʥʠ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʩʥʘʞʝʥʥʷ ʊ-ʢʣʽʪʠʥ, ʧʨʠʛʥʽʯʫʶʪʴʩʷ Tregs.  ʄʦʥʦʢʣʦʥʘʣʴʥʽ 

ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ PD-1/PD-L1 ʪʘ CTLA-4 ʤʘʶʪʴ ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʜʽʾ, ʘʣʝ ʦʜʥʫ 

ʩʧʽʣʴʥʫ ʤʝʪʫ (ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ). ʊʦʤʫ ʷʢʱʦ ʥʘ ʦʜʠʥ ʽʟ ʧʨʝʧʘʨʘʪʽʚ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʽʥʰʠʡ ʟʘʙʝʟʧʝʯʫʻ ʩʪʠʤʫʣʶʶʯʠʡ ʝʬʝʢʪ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʰʣʷʭʦʤ [155]. 



ΡΥ 
 

ɺʘʞʣʠʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʫʭʠʣʝʥʥʷ ʚʽʜ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʻ ʝʢʩʧʨʝʩʽʷ ʽʥʰʠʭ 

ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ (LAG-3, TIM-3, VISTA, TIGIT) [156]. ʇʦʩʠʣʠʪʠ 

ʝʬʝʢʪ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʪʠ PD-1/PD-L1 ʪʘ CTLA-4   ʤʦʞʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʮʠʭ ʤʦʣʝʢʫʣ. ʅʘʧʨʠʢʣʘʜ, ʽʥʛʽʙʫʚʘʥʥʷ LAG-

3 ʙʣʦʢʫʻ ʥʝʛʘʪʠʚʥʫ ʨʝʛʫʣʷʮʽʶ ʪʘ ʩʧʨʠʷʻ ʧʨʦʪʠʧʫʭʣʠʥʥʽʡ ʚʽʜʧʦʚʽʜʽ ʊ ʢʣʽʪʠʥ. ɺ 

ʦʩʥʦʚʽ ʧʨʦʮʝʩʫ ʣʝʞʠʪʴ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ LAG-3 ʚ TIL, ʚʠʩʥʘʞʝʥʠʭ ʊ-

ʢʣʽʪʠʥʘʭ ʪʘ ʽʥʰʠʭ ʪʠʧʘʭ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ. ʂʨʽʤ ʪʦʛʦ, ʙʣʦʢʫʚʘʥʥʷ LAG-3 ʧʦʨʫʰʫʻ 

ʚʟʘʻʤʦʜʽʶ ʟ ʜʝʥʜʨʠʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ ʤʦʣʝʢʫʣʘʤʠ MHC-II ʥʘ Tregs. ʉʠʥʝʨʛʽʯʥʘ 

ʚʟʘʻʤʦʜʽʷ ʤʽʞ LAG-3 ̔ PD-1 ʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ ʧʫʭʣʠʥʠ ʟʜʘʪʥʘ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʦʜʦʣʘʪʠ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ [157]. 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʤʽʰʝʥʥʶ ʥʘ ʰʣʷʭʫ ʧʦʜʦʣʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʻ 

TIGIT. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʜʘʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚʠʩʥʘʞʝʥʥʷʤ ʊ-

ʢʣʽʪʠʥ. ɽʬʝʢʪ TIGIT ʧʦʣʷʛʘʻ ʚ ʽʥʛʽʙʫʚʘʥʥʷ ʝʬʝʢʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʧʨʠʨʦʜʥʠʭ ʢʣʽʪʠʥ-

ʢʽʣʝʨʽʚ, ʩʪʠʤʫʣʷʮʽʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʜʦ ʬʝʥʦʪʠʧʫ ʄ2. ʎʽ ʽʥʛʽʙʽʪʦʨʥʽ 

ʤʦʣʝʢʫʣʠ ʩʧʨʠʷʶʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʶ ʊ-ʢʣʽʪʠʥ ʜʦ Tregs, ʧʨʠʛʥʽʯʫʶʪʴ 

ʜʦʟʨʽʚʘʥʥʷ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ 

ʝʢʩʧʨʝʩʽʾ TIGIT ʪʘ PD-L1. ɼʦʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ 

ʥʘʩʣʽʜʢʦʤ ʩʧʽʣʴʥʦʛʦ ʽʥʛʽʙʫʚʘʥʥʷ TIGIT ʽ PD-1/PD-L1 ̒ ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʫʭʣʠʥ.  

ɿʘʛʘʣʦʤ, ʩʧʽʣʴʥʝ ʽʥʛʽʙʫʚʘʥʥʷ TIGIT ʽ PD-1/PD-L1 ï ʮʝ ʥʦʚʘ ʧʝʨʩʧʝʢʪʠʚʥʘ 

ʪʝʨʘʧʝʚʪʠʯʥʘ ʩʪʨʘʪʝʛʽʷ, ʷʢʘ ʟʜʘʪʥʘ ʧʦʜʦʣʘʪʠ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʢʣʘʩʠʯʥʠʭ 

ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ [158]. 

ʇʦʩʠʣʠʪʠ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʚʽʜʧʦʚʽʜʴ ʪʘ ʫʩʫʥʫʪʠ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʽ ʝʬʝʢʪʠ 

ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʛʽʙʫʚʘʥʥʷ TIM-3. TIM-3 ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʥʘ ʚʠʩʥʘʞʝʥʠʭ ʘʙʦ 

ʜʠʩʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʊ-ʢʣʽʪʠʥʘʭ ʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʫʧʨʝʩʦʨʥʠʭ ʢʣʽʪʠʥ 

ʤʽʻʣʦʾʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ PD-1 ̔ TIM-3 ʚ CD4+ ʽ CD8+ ʊ-

ʢʣʽʪʠʥʘʭ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʛʘʥʠʤ ʧʨʦʛʥʦʟʦʤ. ʂʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ 

ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ PD-1 ̔ TIM-3 ʤʘʻ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʢʣʽʥʽʯʥʠʡ ʝʬʝʢʪ, ʥʽʞ 

ʤʦʥʦʪʝʨʘʧʽʷ ʽʥʽʛʽʙʽʪʦʨʘʤʠ PD-1. ɺʯʝʥʽ ʜʦʚʝʣʠ, ʱʦ ʧʨʦʪʠʧʫʭʣʠʥʥʘ ʚʽʜʧʦʚʽʜʴ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʊ-ʢʣʽʪʠʥ ʫ ʧʫʭʣʠʥʥʫ ʪʢʘʥʠʥʫ ʪʘ ʟʥʠʞʝʥʥʷʤ 
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ʨʝʛʫʣʷʮʽʾ ʝʢʩʧʨʝʩʽʾ TIM-3 ʪʘ PD-1 ʥʘ CD8+ ʊ-ʢʣʽʪʠʥʘʭ. ʂʦʤʙʽʥʘʮʽʷ ɯɯʂʊ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʣʝʥʥʷ ʝʬʝʢʪʦʨʥʠʭ ʮʠʪʦʢʽʥʽʚ IFN-ɔ ʪʘ TNF-Ŭ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʧʫʭʣʠʥʥʽʡ ʪʢʘʥʠʥʽ ʟʥʠʞʫʻʪʴʩʷ ʚʠʨʦʙʣʝʥʥʷ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-10 ʪʘ 

IL-6. ʋʩʽ ʨʘʟʦʤ ʮʽ ʝʬʝʢʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʽʤʫʥʽʪʝʪ ʪʘ 

ʫʥʠʢʥʫʪʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [159]. 

ɹʘʛʘʪʦʦʙʽʮʷʶʯʦʶ ʥʦʚʦʶ ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʤʽʰʝʥʥʶ ʻ VISTA. ʎʷ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʘ ʤʦʣʝʢʫʣʘ ʥʘʣʝʞʠʪʴ ʜʦ ʩʽʤʝʡʩʪʚʘ B7. VISTA ʝʢʩʧʨʝʩʫʻʪʴʩʷ 

ʢʣʽʪʠʥʘʤʠ ʤʽʻʣʦʾʜʥʦʾ ʣʽʥʽʾ ʚ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʤʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ ʧʫʭʣʠʥʠ.  

ʅʘʫʢʦʚʮʽ ʨʦʟʨʦʙʠʣʠ ʧʦʪʝʥʮʽʡʥʝ ʤʦʥʦʢʣʦʥʘʣʴʥʝ ʘʥʪʠʪʽʣʦ ʧʨʦʪʠ VISTA.  

ʂʣʽʥʽʯʥʠʡ ʢʘʥʜʠʜʘʪ KVA12123 ʥʝ ʜʝʤʦʥʩʪʨʫʻ ʧʝʨʝʭʨʝʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠ 

ʽʥʰʠʭ ʯʣʝʥʽʚ ʨʦʜʠʥʠ B7, ʘʣʝ ʜʫʞʝ ʩʧʝʮʠʬʽʯʥʠʡ ʧʨʦʪʠ VISTA. ɼʽʷ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʽʥʛʽʙʽʪʦʨʘ VISTA ʧʦʣʷʛʘʻ ʚ ʘʢʪʠʚʘʮʽʾ ʊ-ʢʣʽʪʠʥ ʽ NK-ʦʧʦʩʝʨʝʜʢʦʚʘʥʽʡ ʘʢʪʠʚʘʮʽʾ 

ʤʦʥʦʮʠʪʽʚ. ʋ ʚʽʜʢʨʠʪʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʟʠ 1/2 ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʨʦʛʨʝʩʫʶʯʠʤʠ ʩʦʣʽʜʥʠʤʠ ʧʫʭʣʠʥʘʤʠ KVA12123 ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʝʤʙʨʦʣʽʟʫʤʘʙʦʤ 

ʜʝʤʦʥʩʪʨʫʻ ʢʨʘʱʫ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʧʽʜʚʠʱʝʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʥʦʪʝʨʘʧʽʻʶ [160]. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʟ ʽʥʛʽʙʽʪʦʨʘʤʠ 

ʥʝʦʘʥʛʽʦʛʝʥʝʟʫ. ɯʥʛʽʙʫʚʘʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʚʘʩʢʫʣʷʨʥʦʛʦ ʝʥʜʦʪʝʣʽʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ 

ʨʦʩʪʫ (VEGF) ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʧʫʭʣʠʥʥʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ. ɻʫʤʘʥʽʟʦʚʘʥʝ ʙʽʦʩʧʝʮʠʬʽʯʥʝ ʘʥʪʠʪʽʣʦ AK112 

ʥʘʮʽʣʝʥʝ ʥʘ ʨʝʮʝʧʪʦʨʠ PD-1 ʪʘ VEGF. ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ AK112 ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʤ ʨʘʢʦʤ ʣʝʛʝʥʴ. ʍʽʤʽʦʪʝʨʘʧʽʷ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʠʥʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

AK112 ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʟʘʜʦʚʽʣʴʥʫ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʨʽʟʥʠʭ 

ʢʦʛʦʨʪʘʭ ʧʘʮʽʻʥʪʽʚ. ɼʘʥʫ ʢʦʤʙʽʥʘʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʜʨʘʡʚʝʨʥʦʾ ʤʫʪʘʮʽʾ EGFR, ʘ ʪʘʢʦʞ ʜʣʷ ʜʨʫʛʦʾ ʣʽʥʽʾ ʧʽʩʣʷ 

ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʘʤʠ ʪʠʨʦʟʠʥʢʽʥʘʟʠ, ʽʥʽʛʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʯʠ ʭʽʤʽʦʪʝʨʘʧʽʾ.  ʂʦʤʙʽʥʘʮʽʷ ʽʥʛʽʙʽʪʦʨʽʚ PD-1 ʪʘ VEGF 

ʚʚʘʞʘʻʪʴʩʷ ʧʦʪʝʥʮʽʡʥʠʤ ʰʣʷʭʦʤ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [161]. 
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ʂʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ ʘʚʝʣʫʤʘʙʦʤ ʪʘ ʘʢʩʠʪʠʥʽʙʦʤ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʩʚʦʾ 

ʧʝʨʝʚʘʛʠ ʫ ʜʦʩʣʽʜʞʝʥʥʽ III ʬʘʟʠ JAVELIN Renal 101. ʏʘʩʪʦʪʘ ʦʙôʻʢʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʦʶ 

ʥʠʨʢʦʚʦ-ʢʣʽʪʠʥʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʚʠʷʚʠʣʠʩʷ ʢʨʘʱʠʤʠ, ʥʽʞ ʫ ʢʦʛʦʨʪʽ, ʱʦ 

ʧʨʠʡʤʘʣʘ ʩʫʥʽʪʽʥʽʙ. ɺʯʝʥʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʚʝʣʫʤʘʙʘ ʪʘ ʘʢʩʠʪʠʥʽʙʫ ʜʣʷ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʽʚ ʫʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. ɼʘʥʽ 

ʧʨʦ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʚʽʜʩʫʪʥʽ, ʦʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʠʚʘʻ [162]. 

ʂʦʤʙʽʥʦʚʘʥʽ ʽʥʛʽʙʽʪʦʨʠ ʨʝʮʝʧʪʦʨʽʚ PD-1 ʪʘ VEGF ʧʝʤʙʨʦʣʽʟʫʤʘʙ ʪʘ 

ʘʢʩʠʪʠʥʽʙ ʜʦʚʝʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʷʢʦʩʪʽ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʝʪʘʩʪʘʪʠʯʥʦʶ ʥʠʨʢʦʚʦ-ʢʣʽʪʠʥʥʦʶ ʢʘʨʮʠʥʦʤʦʶ. ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ 

ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʥʘʯʥʦ ʚʠʱʽ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʩʫʥʽʪʽʥʽʙʘ. 

ʂʨʽʤ ʪʦʛʦ, ʪʘʢʘ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʽʛʘʣʘʩʷ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʩʭʝʤʠ ʜʣʷ 

ʜʨʫʛʦʾ ʪʘ ʪʨʝʪʴʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ. ʄʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʤʙʨʦʣʽʟʫʤʘʙʘ ʪʘ ʘʢʩʠʪʠʥʽʙʘ ʩʪʘʥʦʚʠʣʘ 11,1 ʤʽʩʷʮʽ, ʧʦʢʘʟʥʠʢ 

ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ï 31,4% [163]. 

ʂʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ ʘʪʝʟʦʣʽʟʫʤʘʙʦʤ ʪʘ ʙʝʚʘʮʠʟʫʤʘʙʦʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʣʝʥʚʘʪʠʥʽʙʦʤ ʟʙʽʣʴʰʫʻ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʠʤʠ 

ʢʘʨʮʠʥʦʤʘʤʠ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ 

ʚʽʨʫʩʥʦʾ ʝʪʽʦʣʦʛʽʾ ʧʫʭʣʠʥʠ. ʗʢʱʦ ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʘ ʢʘʨʮʠʥʦʤʘ ʨʦʟʚʠʥʫʣʘʩʷ 

ʚʥʘʩʣʽʜʦʢ ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʫ, ʪʦ ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʫʜʝ ʢʨʘʱʦʶ ʚ ʛʨʫʧʽ 

ʣʝʥʚʘʪʠʥʽʙʘ [164].  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʟʠ Shalata et al. [165] ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʪʝʨʘʧʽʾ 

ʧʝʤʙʨʦʣʽʟʫʤʘʙʦʤ ʧʨʦʪʠ ʥʽʚʦʣʫʤʘʙʘ ʪʘ ʽʧʽʣʽʤʫʤʘʙʘ ʥʘ ʧʦʢʘʟʥʠʢ ʙʝʟʨʝʮʠʜʠʚʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʟʘ 12 ʤʽʩʷʮʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ IIIB ʘʙʦ IV ʩʪʘʜʽʻʶ ʘʜʝʥʦʢʘʨʮʠʥʦʤʠ 

ʣʝʛʝʥʴ. ʂʨʠʪʝʨʽʻʤ ʚʢʣʶʯʝʥʥʷ ʙʫʚ TMB ʙʽʣʴʰʝ 10 ʤʫʪʘʮʽʡ ʥʘ ʤʝʛʘʙʘʟʫ. ʗʢ 

ʨʝʟʫʣʴʪʘʪ, ʧʦʢʘʟʥʠʢ ʙʝʟʨʝʮʠʜʠʚʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘ 12 ʤʽʩʷʮʽʚ ʩʪʘʥʦʚʠʚ 51,3%, 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ï 72,0%. 

ʂʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ ʧʝʤʙʨʦʣʽʟʫʤʘʙʦʤ ʪʘ ʣʝʥʚʘʪʠʥʽʙʦʤ ʧʦʢʘʟʘʣʘ ʢʨʘʱʽ 

ʧʦʢʘʟʥʠʢʠ ʙʝʟʨʝʮʠʜʠʚʥʦʾ ʪʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʽʪʽʚ ʽʟ ʟʘʥʝʜʙʘʥʠʤʠ 

ʛʝʧʘʪʦʮʝʣʶʣʷʨʥʠʤʠ ʢʘʨʮʠʥʦʤʘʤʠ. ɺʯʝʥʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʢʦʤʙʽʥʦʚʘʥʘ 
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ʪʝʨʘʧʽʷ ʤʘʻ ʙʽʣʴʰʝ ʧʝʨʝʚʘʛ ʱʦʜʦ ʚʠʞʠʚʘʥʥʷ, ʥʽʞ ʤʦʥʦʪʝʨʘʧʽʷ ʧʝʤʙʨʦʣʽʟʫʤʘʙʦʤ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʦʤʙʽʥʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ PD-1/PD-L1 ʪʘ VEGF ʜʦʧʦʤʘʛʘʻ 

ʧʦʜʦʣʘʪʠ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ 

ʊ-ʢʣʽʪʠʥʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ Tregs ʪʘ MDSCs, ʷʢʽ ʯʠʥʷʪʴ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʫ 

ʜʽʶ, ʟʥʠʞʫʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʽʥʛʽʙʫʚʘʥʥʷ VEGF ʩʪʠʤʫʣʶʻ ʜʦʟʨʽʚʘʥʥʷ ʜʝʥʜʨʠʪʥʠʭ 

ʢʣʽʪʠʥ [166]. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ɯɯʂʊ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ. ʇʝʨʝʚʘʛʠ ʢʦʤʙʽʥʫʚʘʥʥʷ ɯɯʂʊ ʟ 

ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʙʘʛʘʪʴʦʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʟʠ ɯɯɯ KEYNOTE-407 ʧʦʨʽʚʥʶʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʤ ʨʘʢʦʤ ʣʝʛʝʥʴ. ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʧʝʨʰʦʾ ʛʨʫʧʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʤʙʨʦʣʽʟʫʤʘʙ ʪʘ ʭʽʤʽʦʪʝʨʘʧʽʶ, ʜʨʫʛʦʾ ï ʧʣʘʮʝʙʦ 

ʪʘ ʭʽʤʽʦʪʝʨʘʧʽʶ. ʇôʷʪʠʨʽʯʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ ʙʫʣʠ ʟʥʘʯʥʦ ʚʠʱʠʤʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʤʙʨʦʣʽʟʫʤʘʙʘ, ʥʽʞ ʧʣʘʮʝʙʦ 

(18,4% ʧʨʦʪʠ 9,7% ʚʽʜʧʦʚʽʜʥʦ) [167].  

ʇʦʻʜʥʘʥʥʷ ʧʝʤʙʨʦʣʽʟʫʤʘʙʫ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʧʦʢʘʟʘʣʦ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʟʠ ɯɯɯ KEYNOTE-859. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʯʘʩʥʠʢʘʤʠ ʛʨʫʧʠ 

ʭʽʤʽʦʪʝʨʘʧʽʷ ʪʘ ʧʣʘʮʝʙʦ, ʚʯʝʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʢʝʨʦʚʘʥʫ ʪʦʢʩʠʯʥʽʩʪʴ. ʗʢ ʥʘʩʣʽʜʦʢ, ʢʦʤʙʽʥʘʮʽʶ ʧʝʤʙʨʦʣʽʟʫʤʘʙʘ 

ʪʘ ʭʽʤʽʦʪʝʨʘʧʽʾ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʝʨʰʦʾ ʣʽʥʽʾ ʪʝʨʘʧʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʦʶ ʘʙʦ ʤʽʩʮʝʚʦ-ʧʦʰʠʨʝʥʦʶ HER2-ʥʝʛʘʪʠʚʥʦʶ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʶ ʰʣʫʥʢʦʚʦ-ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʧʝʨʝʭʦʜʫ ʘʙʦ ʰʣʫʥʢʘ [168]. 

ʇʦʢʨʘʱʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʢʦʤʙʽʥʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ 

ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʢʦʤ 

ʰʠʡʢʠ ʤʘʪʢʠ [169], ʤʝʟʦʪʝʣʽʦʤʠ ʧʣʝʚʨʠ [170], ʙʽʣʽʘʨʥʦʛʦ ʪʨʘʢʪʫ [171], ʪʨʠʯʽ 

ʥʝʛʘʪʠʚʥʦʛʦ ʨʘʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ [172] ʪʘ ʽʥʰʠʭ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʥʷʭ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚ ʦʩʥʦʚʽ ʧʽʜʚʠʱʝʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʣʝʞʠʪʴ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʡ ʝʬʝʢʪ ʭʽʤʽʦʪʝʨʘʧʽʾ. ɺʽʥ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʫʭʣʠʥʦʩʧʝʮʠʬʽʯʥʠʭ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ, 

ʩʪʠʤʫʣʷʮʽʻʶ ʽʤʫʥʦʛʝʥʥʦʾ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ, ʟʥʠʞʝʥʥʷʤ ʨʝʛʫʣʷʮʽʾ MDSCs ʪʘ Tregs 
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ʚ TME. ʂʨʽʤ ʪʦʛʦ, ʭʽʤʽʦʪʝʨʘʧʽʷ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʣʽʤʬʦʾʜʥʦʛʦ ʚʠʩʥʘʞʝʥʥʷ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ [173]. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ɯɯʂʊ ʟ ʪʘʨʛʝʪʥʦʶ ʪʝʨʘʧʽʻʶ. ʂʦʤʙʽʥʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ 

ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʟ ʪʘʨʛʝʪʥʦʶ ʪʝʨʘʧʽʻʶ ʻ ʜʫʞʝ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤ 

ʥʘʧʨʷʤʢʦʤ. ʂʦʤʙʽʥʘʮʽʶ ʜʘʙʨʘʬʝʥʽʙʫ (ʽʥʛʽʙʽʪʦʨ BRAF) ʟ ʪʨʘʤʝʪʠʥʽʙʦʤ (ʽʥʛʽʙʽʪʦʨ 

MEK) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʘʥʘʧʣʘʩʪʠʯʥʠʤ ʨʘʢʦʤ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʟ ʤʫʪʘʮʽʻʶ BRAFV600E [174]. ʇʨʦʪʝ, ʯʝʨʝʟ ʧʝʚʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʥʘʩʪʘʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʛʨʝʩʫʻ. ɼʣʷ ʧʦʜʦʣʘʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʯʝʥʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʦʥʦʪʝʨʘʧʽʶ ʽʥʛʽʙʽʪʦʨʦʤ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʷʢʠʡ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʤʝʜʽʘʥʫ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ 5,9 

ʤʽʩʷʮʽʚ. ʇʨʦʪʝ, ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʭʝʤʠ, ʱʦ 

ʚʢʣʶʯʘʣʘ ʜʘʙʨʘʬʝʥʽʙ, ʪʨʘʤʝʪʠʥʽʙ ʪʘ ʧʝʤʙʨʦʣʽʟʫʤʘʙ. ʋ ʜʘʥʽʡ ʢʦʛʦʨʪʽ ʧʘʮʽʻʥʪʽʚ 

ʤʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʩʢʣʘʣʘ 9,0 ʤʽʩʷʮʽʚ [175]. 

ɸʥʘʣʦʛʽʯʥʫ ʢʦʤʙʽʥʘʮʽʶ ʧʨʝʧʘʨʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʥʝʜʙʘʥʠʤ BRAF-ʤʫʪʘʥʪʥʠʤ ʅɼʂʈʃ. ɹʝʟʨʝʮʠʜʠʚʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʠʡʤʘʣʠ ʢʦʤʙʽʥʘʮʽʶ ɯɯʂʊ ʪʘ ʪʘʨʛʝʪʥʦʾ ʪʝʨʘʧʽʾ ʙʫʣʘ ʢʨʘʱʦʶ, ʥʽʞ ʚ 

ʫ ʪʠʭ, ʭʪʦ ʦʪʨʠʤʫʚʘʚ ʣʠʰʝ ʪʘʨʛʝʪʥʫ ʪʝʨʘʧʽʶ (18,5 ʧʨʦʪʠ 4,1 ʤʽʩʷʮʽʚ ʚʽʜʧʦʚʽʜʥʦ) 

[176]. 

ʅʘ ʞʘʣʴ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʟʠ ɯɯɯ IMspire150 ʚʯʝʥʽ ʧʦʧʝʨʝʜʥʴʦ ʢʦʥʩʪʘʪʫʚʘʣʠ, 

ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʦʶ ʤʝʣʘʥʦʤʦʶ ʟ ʧʦʟʠʪʠʚʥʦʶ ʤʫʪʘʮʽʻʶ BRAFV600 

ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʚ ʛʨʫʧʽ ʘʪʝʟʦʣʽʟʫʤʘʙʫ, ʚʝʤʫʨʘʬʝʥʽʙʫ ʪʘ ʢʦʙʽʤʝʪʠʥʽʙʫ ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʟ ʛʨʫʧʦʶ ʧʣʘʮʝʙʦ, ʚʝʤʫʨʘʬʝʥʽʙʦʤ ʽ ʢʦʙʽʤʝʪʠʥʽʙʦʤ. ʈʝʟʫʣʴʪʘʪʠ 

ʦʩʪʘʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʯʽʢʫʶʪʴʩʷ [177].   

ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʢʦʤʙʽʥʫʚʘʥʥʷ ɯɯʂʊ ʟ ʽʥʛʽʙʽʪʦʨʘʤʠ BRAF/MEK ʚʠʧʣʠʚʘʻ ʟ 

ʾʭ ʢʣʽʥʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʗʢ ʚʽʜʦʤʦ, ʧʘʮʽʻʥʪʠ, ʷʢʽ ʜʦʙʨʝ ʨʝʘʛʫʶʪʴ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ 

ʦʪʨʠʤʫʶʪʴ ʪʨʠʚʘʣʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ. ʊʘʨʛʝʪʥʘ ʪʝʨʘʧʽʷ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʦʪʨʠʤʘʪʠ ʣʽʢʫʚʘʣʴʥʠʡ ʝʬʝʢʪ, ʘʣʝ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʦʙʤʝʞʝʥʘ. ʉʘʤʝ ʪʦʤʫ ʚʽʜ 

ʧʦʻʜʥʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʨʽʟʥʠʭ ʛʨʫʧ ʦʯʽʢʫʻʪʴʩʷ ʛʘʨʥʘ ʢʣʽʥʽʯʥʘ ʚʽʜʧʦʚʽʜʴ (ʰʚʠʜʢʘ ʪʘ 

ʪʨʠʚʘʣʘ). ɯʥʛʽʙʽʪʦʨʠ BRAF ʯʠʥʷʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʫʭʣʠʥʥʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʽʤʫʥʽʪʝʪ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʘʢʪʠʚʫʚʘʥʥʷ 



ΣΟ 
 
CD8+ ʊ-ʢʣʽʪʠʥ, ʧʦʢʨʘʱʝʥʥʷ ʾʭ ʬʫʥʢʮʽʾ, ʧʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʫ ʪʘ PD-L1, 

ʟʥʠʞʝʥʥʷ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʮʠʪʦʢʽʥʽʚ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʽʥʛʽʙʽʪʦʨʠ MEK ʪʘʢʦʞ 

ʧʦʩʠʣʶʶʪʴ ʊ-ʢʣʽʪʠʥʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʝʢʩʧʨʝʩʽʶ ʘʥʪʠʛʝʥʫ [178]. 

ɸʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʦʤʙʽʥʘʮʽʾ ɯɯʂʊ ʟ ʽʥʛʽʙʽʪʦʨʘʤʠ PI3K [179,180] ʘʙʦ CDK4/6 [181,182]. ɽʬʝʢʪ 

ʽʥʛʽʙʽʪʦʨʽʚ PI3K ʧʦʣʷʛʘʻ ʚ ʧʦʩʠʣʝʥʥʽ ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʽʚ PD-1 ̔ CTLA-4 ʥʘ ʊ-

ʢʣʽʪʠʥʘʭ, ʟʙʽʣʴʰʝʥʥʽ ʽʥʬʽʣʴʪʨʘʮʽʾ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʧʫʭʣʠʥʦʶ ʤʽʻʣʦʾʜʥʠʭ ʢʣʽʪʠʥ. ʅʘʩʣʽʜʢʦʤ ʮʠʭ ʟʤʽʥ ʚ ʧʫʭʣʠʥʥʦʤʫ 

ʤʽʢʨʦʦʪʦʯʝʥʥʽ ̒ ʘʢʪʠʚʘʮʽʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [183].  

ɯʥʛʽʙʽʪʦʨʠ CDK4/6 ʪʘʢʦʞ ʧʦʢʨʘʱʫʶʪʴ ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʽʤʫʥʽʪʝʪ. ɰʭ ʝʬʝʢʪ 

ʧʦʣʷʛʘʻ ʫ ʧʦʢʨʘʱʝʥʥʽ ʧʨʝʟʝʥʪʘʮʽʾ ʧʫʭʣʠʥʥʦʛʦ ʘʥʪʠʛʝʥʫ ʪʘ ʧʨʠʛʥʽʯʝʥʥʽ ʬʫʥʢʮʽʾ 

ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʾ Tregs [184]. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ɯɯʂʊ ʟ ʝʧʽʛʝʥʝʪʠʯʥʠʤʠ ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʨʦʙʠʪʠ ʧʫʭʣʠʥʥʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʛʘʨʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʧʽʛʽʥʝʪʠʯʥʽ ʤʦʜʠʬʽʢʘʪʦʨʠ. ʂʦʤʙʽʥʘʮʽʶ 

ʧʝʤʙʨʦʣʽʟʫʤʘʙʘ ʟ 5-ʘʟʘʮʠʪʠʜʠʥʦʤ ʪʘ ʨʦʤʽʜʝʧʩʠʥʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʧʨʦʛʨʝʩʫʶʯʠʤ ʢʦʣʦʨʝʢʪʘʣʴʥʠʤ ʨʘʢʦʤ, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʨʝʟʠʩʪʝʥʪʥʠʤ ʜʦ 

ʙʣʦʢʫʚʘʥʥʷ ʣʠʰʝ ʨʝʮʝʧʪʦʨʽʚ PD1. ɺʯʝʥʽ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʤʙʽʥʦʚʘʥʝ 

ʽʥʛʽʙʫʚʘʥʥʷ ɼʅʂ-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ ʪʘ/ʘʙʦ ʛʽʩʪʦʥʜʝʘʮʝʪʠʣʘʟʠ ʧʽʜʚʠʱʫʻ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʪʝʨʘʧʽʾ ɯɯʂʊ [185]. 

ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʫʢʦʚʮʽ ʚʠʚʯʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʚʧʣʠʚ ʥʘ ʧʫʭʣʠʥʥʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʢʦʤʙʽʥʘʮʽʾ ʜʝʮʠʪʘʙʽʥʘ ʪʘ ʽʧʽʣʽʤʫʤʘʙʘ 

(ʽʥʛʽʙʽʪʦʨʘ ɼʅʂ-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ ʪʘ CTLA-4 ʚʽʜʧʦʚʽʜʥʦ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʽʻʣʦʤʦʶ. ɼʝʮʠʪʘʙʽʥ ʚʠʢʣʠʢʘʚ ʧʝʨʝʚʘʞʥʦ ʮʠʪʦʨʝʜʫʢʪʠʚʥʠʡ ʝʬʝʢʪ. ɯʧʽʣʽʤʫʤʘʙ 

ʟʘʙʝʟʧʝʯʫʚʘʚ ʘʢʪʠʚʘʮʽʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺʽʥ ʟʤʽʥʶʚʘʚ ʝʢʩʧʨʝʩʽʶ ʛʝʥʘ ʊ-ʢʣʽʪʠʥ 

CD4+ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʠʚʘʶʯʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʊ-ʢʣʽʪʠʥ [186].  

ʂʦʤʙʽʥʘʮʽʷ ʽʧʽʣʽʤʫʤʘʙʫ ʟ ʛʫʘʜʝʮʠʪʘʙʽʥʦʤ ʪʘʢʦʞ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʛʘʨʥʫ ʢʣʽʥʽʯʥʫ ʚʽʜʧʦʚʽʜʴ. ʇʽʜʩʫʤʢʠ ʙʫʣʠ ʟʨʦʙʣʝʥʽ 

ʧʽʩʣʷ ʧôʷʪʠʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʟ ʤʝʣʘʥʦʤʦʶ, ʱʦ 

ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʟʠ ɯb NIBIT-M4. ʇʦʻʜʥʘʥʠʡ ʚʧʣʠʚ ʽʧʽʣʽʤʫʤʘʙʫ 



ΣΠ 
 
ʪʘ ʛʫʘʜʝʮʠʪʘʙʽʥʫ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ HLA-I ʪʘ ʨʝʛʫʣʷʮʽʶ ʛʝʥʽʚ ʰʣʷʭʫ 

IFN-ɔ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʣʝʛʰʫʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʩʠʛʥʘʣʽʚ [187].   

ʅʘʩʪʫʧʥʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ 

ʪʝʨʘʧʽʾ ɯɯʂʊ ̒  ʧʝʤʙʨʦʣʽʟʫʤʘʙ ʪʘ ʚʦʨʠʥʦʩʪʘʪ. ʎʷ ʢʦʤʙʽʥʘʮʽʷ ʧʨʝʧʘʨʘʪʽʚ 

ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʢʣʘʩʠʯʥʦʶ ʣʽʤʬʦʤʦʶ ʍʦʜʞʢʽʥʘ, ʨʝʟʠʩʪʝʥʪʥʦʾ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʾ ʙʣʦʢʘʜʠ PD-1. ʏʘʩʪʦʪʘ ʧʦʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʜʘʥʦʾ ʢʦʛʦʨʪʠ ʩʢʣʘʣʘ 11%, 

ʘ ʟʘʛʘʣʴʥʘ ʯʘʩʪʦʪʘ ʚʽʜʧʦʚʽʜʽ ï 56% [188].   

ɼʚʘ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʟʠ ɯɯ PEMDAC [189] ʪʘ ENCORE 601 [190] ʧʦʢʘʟʘʣʠ 

ʛʘʨʥʠʡ ʧʨʦʪʠʧʫʭʣʠʥʥʠʡ ʝʬʝʢʪ ʢʦʤʙʽʥʘʮʽʾ ʧʝʤʙʨʦʣʽʟʫʤʘʙʘ ʪʘ ʝʥʪʽʥʦʩʪʘʪʘ. ʋ 

ʧʘʮʽʻʥʪʽʚ ʟ ʫʚʝʘʣʴʥʦʶ ʤʝʣʘʥʦʤʦʶ ʪʘ ʟʘʥʝʜʙʘʥʠʤ ʅɼʂʈʃ, ʨʝʟʠʩʪʝʥʪʥʠʭ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʾ ʪʝʨʘʧʽʾ ɯɯʂʊ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʩʠʥʝʨʛʽʯʥʽ ʝʬʝʢʪʠ. ɺʦʥʠ ʧʨʦʷʚʣʷʣʠʩʷ ʫ 

ʽʥʛʽʙʫʚʘʥʥʽ Tregs ʽ MDSC ʪʘ ʧʽʜʚʠʱʝʥʥʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʅʘ ʞʘʣʴ, ʜʘʥʘ 

ʢʦʤʙʽʥʘʮʽʷ ʧʨʝʧʘʨʘʪʽʚ ʥʝ ʜʦʧʦʤʦʛʣʘ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʽʻʣʦʜʠʩʧʣʘʩʪʠʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʪʘ ʛʦʩʪʨʦʶ ʤʽʻʣʦʾʜʥʦʶ ʣʝʡʢʝʤʽʻʶ [191]. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ɯɯʂʊ ʟ ʽʥʛʽʙʽʪʦʨʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʮʠʪʦʪʦʢʩʠʯʥʠʤ ʘʛʝʥʪʦʤ, ʷʢʠʡ ʧʨʠʛʥʽʯʫʻ ʧʦʣʽ(ɸɼʌ-ʨʠʙʦʟʘ)-

ʧʦʣʽʤʝʨʘʟʫ (PARP) ʻ ʦʣʘʧʘʨʠʙ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʣʘʧʘʨʠʙʫ ʪʘ ʜʫʨʚʘʣʫʤʘʙʫ ʙʫʣʘ 

ʦʮʽʥʝʥʘ ʚ ʢʽʣʴʢʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʎʷ ʢʦʤʙʽʥʘʮʽʷ ʧʨʝʧʘʨʘʪʽʚ ʜʦʚʝʣʘ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʧʝʨʘʙʝʣʴʥʠʤʠ ʧʫʭʣʠʥʘʤʠ ʛʦʣʦʚʠ ʪʘ ʰʠʾ. ʅʘʫʢʦʚʮʽ 

ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʜʫʨʚʘʣʫʤʘʙ ʪʘ ʦʣʘʧʘʨʠʙ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

Ki67, ʽʥʜʫʢʫʶʪʴ ʩʠʥʪʝʟ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʤʘʢʨʦʬʘʛʘʤʠ ʪʘ ʩʪʠʤʫʣʶʶʪʴ 

ʨʝʛʫʣʷʮʽʶ PD-L1 [192]. 

ʂʦʤʙʽʥʘʮʽʷ ʧʝʤʙʨʦʣʽʟʫʤʘʙʫ ʪʘ ʥʽʨʘʧʘʨʽʙʫ ʧʦʢʘʟʘʣʘ ʛʘʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʨʝʮʠʜʠʚʫʶʯʠʤ ʨʘʢʦʤ ʷʻʯʥʠʢʽʚ [193], ʟʘʥʝʜʙʘʥʠʤ ʅɼʂʈʃ [194], ʪʨʠʯʽ 

ʥʝʛʘʪʠʚʥʠʤ ʨʘʢʦʤ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ [195] ʪʘ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ ʧʫʭʣʠʥʘʤʠ.  

ʉʠʥʝʨʛʽʯʥʠʡ ʝʬʝʢʪ ɯɯʂʊ ʪʘ ʽʥʛʽʙʽʪʦʨʽʚ PARP ʧʦʷʩʥʶʻʪʴʩʷ ʘʢʪʠʚʫʶʯʠʤ 

ʚʧʣʠʚʦʤ ʥʘ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ. ɺʥʘʩʣʽʜʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʤʽʢʨʦʷʜʝʨ ʚ ʮʠʪʦʧʣʘʟʤʫ 

ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʦʣʘʥʮʶʛʦʚʘ ɼʅʂ, ʷʢʘ ʘʢʪʠʚʫʻ ʚʨʦʜʞʝʥʫ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ, ʧʦʩʠʣʝʥʥʷ 
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ʝʢʩʧʨʝʩʽʾ ʥʝʦʘʥʪʠʛʝʥʫ, ʘʢʪʠʚʘʮʽʷ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ, ʩʪʠʤʫʣʷʮʽʷ ʜʦʟʨʽʚʘʥʥʷ 

ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ ʪʘ ʧʦʩʠʣʝʥʥʷ ʨʝʛʫʣʷʮʽʾ PD-L1 [196]. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ɯɯʂʊ ʟ ̔ ʥʛʽʙʽʪʦʨʘʤʠ TGF-ɓ. TGF-ɓ - ʮʝ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ 

ʮʠʪʦʢʽʥ. ʁʦʛʦ ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʚ ʩʪʠʤʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ Tregs, ʧʨʠʛʥʽʯʝʥʥʽ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʾ ʝʬʝʢʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ. ʋ ʜʝʷʢʠʭ ʜʦʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʯʝʥʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʽʚ, ʱʦ ʙʣʦʢʫʚʘʥʥʷ ʩʠʛʥʘʣʽʟʘʮʽʾ TGF-ɓ 

ʩʝʥʩʠʙʽʣʽʟʫʻ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ ʪʘ ʨʦʙʠʪʴ ʾʭ ʯʫʪʣʠʚʠʤʠ ʜʦ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ [197]. ɺʽʜ ʢʦʤʙʽʥʘʮʽʾ ʜʫʨʚʘʣʫʤʘʙʘ ʪʘ ʛʘʣʫʥʽʩʝʨʪʠʙʘ, ʷʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʨʝʮʠʜʠʚʫʶʩʠʤ ʨʘʢʦʤ ʧʽʜʰʣʫʥʢʦʚʦʾ 

ʟʘʣʦʟʠ, ʦʯʽʢʫʚʘʣʠ ʚʠʩʦʢʫ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʛʘʨʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. ʇʨʦʪʝ, ʝʬʝʢʪ ʚʽʜ ʪʘʢʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʠʷʚʠʚʩʷ ʦʙʤʝʞʝʥʠʤ [198]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤ̔ʫʥʦʪʝʨʘʧʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʻ ʩʫʯʘʩʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʴ. ɰʾ ʜʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʙʣʦʢʫʚʘʥʥʽ ʨʝʮʝʧʪʦʨʽʚ CTLA-4, PD-1 ʪʘ PD-

L1 ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʟ ʤʝʪʦʶ ʘʢʪʠʚʘʮʽʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ʇʦʧʨʠ ʚʠʩʦʢʫ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʫ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʚʠʥʥʘ ʘʙʦ ʥʘʙʫʪʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ. ʄʝʭʘʥʽʟʤʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʫʭʣʠʥʠ (ʥʠʟʴʢʝ ʧʫʭʣʠʥʥʝ 

ʤʫʪʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʪʨʘʪʘ ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ ʥʝʦʘʥʪʠʛʝʥʽʚ, ʟʤʽʥʠ 

ʩʠʛʥʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʝʧʽʛʝʥʝʪʠʯʥʽ ʤʦʜʠʬʽʢʘʮʽʾ), ʚʧʣʠʚʦʤ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʷʢʝ ʟʜʘʪʥʝ ʷʢ ʩʪʠʤʫʣʶʚʘʪʠ, ʪʘʢ ʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, 

ʘ ʪʘʢʦʞ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʘʮʽʻʥʪʘ. 

 

1.4. ɯʤʫʥʦʟʘʣʝʞʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʽʥʽʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 

ɯɯʂʊ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʟʣʦʷʢʽʩʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʴ, ʧʨʦʪʝ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʨʽʜʢʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ 

ʽʤʫʥʦʟʘʣʝʞʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. ʎʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʻ ʥʘʩʣʽʜʢʦʤ ʥʘʜʤʽʨʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʡ ʤʦʞʫʪʴ ʫʨʘʞʘʪʠ ʨʽʟʥʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʤʘʛʘʻ 

ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʾʭʥʽʭ ʤʝʭʘʥʽʟʤʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʡ ʝʬʝʢʪʠʚʥʦʛʦ 
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ʣʽʢʫʚʘʥʥʷ. ɼʣʷ ʦʥʢʦʣʦʛʘ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚʯʘʩʥʦ ʚʠʷʚʠʪʠ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ, ʦʩʢʽʣʴʢʠ 

ʪʘʢʽ ʧʘʮʽʻʥʪʠ ʧʦʪʨʝʙʫʶʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʩʫʧʫʪʥʴʦʾ ʪʝʨʘʧʽʾ, ʚʽʜʤʽʥʠ ʧʨʝʧʘʨʘʪʫ ʘʙʦ 

ʧʨʠʮʽʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʥʝʙʘʞʘʥʠʭ ̫ ʚʠʱ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ CTCAE v5.0 (ʟʘʛʘʣʴʥʽ ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ 

ʧʦʙʽʯʥʠʭ ʷʚʠʱ, ʚʝʨʩʽʷ 5), ʟʛʽʜʥʦ ʷʢʦʾ ʥʘ ʦʩʥʦʚʽ ʩʠʤʧʪʦʤʽʚ, ʦʟʥʘʢ ʘʙʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʩʽ ʩʪʘʥʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʧôʷʪʴ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ [199]. 

ɿʘʟʚʠʯʘʡ, ʧʘʮʽʻʥʪʠ ʟ ʧʝʨʰʠʤ ʩʪʫʧʝʥʝʤ ʥʝʙʘʞʘʥʠʭ ʷʚʠʱ ʤʘʶʪʴ ʣʝʛʢʽ ʩʠʤʧʪʦʤʠ 

ʘʙʦ ʙʝʟʩʠʤʧʪʦʤʥʠʡ ʧʝʨʝʙʽʛ, ʪʦʤʫ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ 

ʪʝʨʘʧʽʾ. ɼʣʷ ʤʝʥʝʜʞʤʝʥʪʫ ʩʪʘʥʽʚ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʥʝʦʙʭʽʜʥʽ ʤʽʥʽʤʘʣʴʥʽ, 

ʥʝʽʥʚʘʟʠʚʥʽ ʚʪʨʫʯʘʥʥʷ. ʇʘʮʽʻʥʪʠ ʟ ʪʨʝʪʽʤ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʧʦʪʨʝʙʫʶʪʴ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, ʘ ʯʝʪʚʝʨʪʦʛʦ ï ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʪʷʞʢʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʽ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʇôʷʪʠʡ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʩʠʩʪʝʤʠ 

CTCAE v5.0 ʦʟʥʘʯʘʻ ʩʤʝʨʪʴ ʧʘʮʽʻʥʪʘ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʥʝʙʘʞʘʥʠʤʠ ʷʚʠʱʘʤʠ 

ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʪʠʤʯʘʩʦʚʘ ʘʙʦ ʧʦʚʥʘ ʚʽʜʤʽʥʘ ʽʤʫʥʦʧʨʝʧʘʨʘʪʫ, ʧʨʠʟʥʘʯʝʥʥʷ 

ʚʠʩʦʢʠʭ ʜʦʟ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ ʪʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽʷ ʧʘʮʽʻʥʪʘ. 

ʇʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ɯɯʂʊ ʟʘʚʞʜʠ ʻ ʨʠʟʠʢ ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʥʝʙʘʞʘʥʠʭ ̫ ʚʠʱ ʟ 

ʙʦʢʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʧʝʯʽʥʢʠ, ʰʢʽʨʠ, ʝʥʜʦʢʨʠʥʥʠʭ ʦʨʛʘʥʽʚ. ʋ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ PD-1, ̔ʥʦʜʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʫʜʦʪʘ, ʜʽʘʨʝʷ, ʩʚʝʨʙʽʞ ʪʘ ʚʠʩʠʧ ʥʘ ʰʢʽʨʽ, ʪʠʨʝʦʾʜʠʪ. ɼʣʷ 

ʙʣʦʢʘʪʦʨʽʚ CTLA-4 ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʫʩʢʣʘʜʥʝʥʥʷ ʟ ʙʦʢʫ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʪʘ 

ʛʽʧʦʬʽʟʫ. ɯʤʫʥʦʟʘʣʝʞʥ ̔ʥʝʙʘʞʘʥ ̫̔ ʚʠɦʘ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʫ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʥʘʚʽʪʴ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ. ɿʘʟʚʠʯʘʡ, ʤʠʥʘʻ 3ï6 ʤʽʩʷʮʽʚ ʚʽʜ ʧʦʯʘʪʢʫ 

ʽʤʫʥʦʪʝʨʘʧʽʾ [200].  

ʅʝʙʘʞʘʥʽ ʷʚʠʱʘ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʫʨʘʞʝʥʥʷʤ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʪʘ 

ʩʠʩʪʝʤ: ʩʠʩʪʝʤʥʽ ʥʝʙʘʞʘʥʽ ʷʚʠʱʘ (ʣʠʭʦʤʘʥʢʘ, ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ, ʘʣʝʨʛʽʯʥʽ 

ʨʝʘʢʮʽʾ) [201], ʣhʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ (ʛʘʩʪʨʠʪ, ʢʦʣʽʪ) [202], ʢhʽʨʘ (ʩʚʝʨʙʽʞ, 

ʘʢʥʝʧʦʜʽʙʥʠʡ ʚʠʩʠʧ, ʝʢʟʝʤʘ, ʙʫʣʴʦʟʥʽ ʜʝʨʤʘʪʦʟʠ) [203], ʜʠʭʘʣʴʥʘ ʩʠʩʪʝʤʘ 

(ʧʥʝʚʤʦʥʽʪ, ʩʘʨʢʦʾʜʦʟ ʣʝʛʝʥʴ) [204], ʛʝʧʘʪʦ-ʙʽʣʽʘʨʥʘ ʩʠʩʪʝʤʘ (ʛʝʧʘʪʠʪ) [205], 

ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ (ʥʝʡʨʦʧʘʪʽʷ, ʤʽʻʣʦʧʘʪʽʷ, ʝʥʮʝʬʘʣʽʪ, ʤʽʘʩʪʝʥʽʷ, ʤʝʥʽʥʛʽʪ) [206], 



ΣΤ 
 
ʩʝʯʦʚʠʜʽʣʴʥʘ ʩʠʩʪʝʤʘ (ʛʦʩʪʨʝ ʫʨʘʞʝʥʥʷ ʥʠʨʦʢ, ʽʤʫʥʦʟʘʣʝʞʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʥʠʨʦʢ) [207], ʝʥʜʦʢʨʠʥʥʘ ʩʠʩʪʝʤʘ (ʛ̔ʧʦʪʠʨʝʦʟ, ʛʽʧʝʨʪʠʨʝʦʟ, ʪʠʨʝʦʾʜʠʪ, 

ʥʘʜʥʠʨʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʛʽʧʦʬʽʟʠʪ) [208], ʦʨʛʘʥ ʟʦʨʫ 

(ʙʣʝʬʘʨʠʪ, ʫʚʝʾʪ, ʽʜʽʦʧʘʪʠʯʥʝ ʟʘʧʘʣʝʥʥʷ ʦʨʙʽʪʠ) [209], ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ 

(ʧʝʨʠʢʘʨʜʠʪ, ʤʽʦʢʘʨʜʠʪ, ʘʨʠʪʤʽʾ) [210], ʢʨʦʚ (ʥʝʡʪʨʦʧʝʥʽʷ, ʘʧʣʘʩʪʠʯʥʘ ʘʥʝʤʽʷ, 

ʤ̔ʫʥʥʘ ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʯʥʘ ʧʫʨʧʫʨʘ, ʘʫʪʦʽʤʫʥʥʘ ʛʝʤʦʣʽʪʠʯʥʘ ʘʥʝʤʽʷ, 

ʢʨʽʦʛʣʦʙʫʣʽʥʝʤʽʷ, ʥʘʙʫʪʘ ʛʝʤʦʬʽʣʽʷ ɸ) [211], ʤôʷʟʦʚʦ-ʢʽʩʪʢʦʚʦ-ʩʫʛʣʦʙʦʚʠʡ ʘʧʘʨʘʪ 

(ʘʨʪʨʘʣʛʽʷ, ʤʽʦʧʘʪʽʷ, ʚʘʩʢʫʣʽʪ, ʩʧʦʥʜʠʣʦʘʨʪʨʦʧʘʪʽʷ, ʨʝʚʤʘʪʠʯʥʘ ʧʦʣʽʤʽʘʣʛʽʷ, 

ʩʠʥʜʨʦʤ ʉʽʢʢʘ [212]. 

ɿʘ ʜʘʥʠʤʠ ʤʝʪʘʘʥʘʣʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ Wang et al. [213], ̔ʤʫʥʦʟʝʣʝʞʥʽ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ ʤʘʣʠ ʤʽʩʮʝ ʫ 27% ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʠʡʤʘʣʠ ʙʣʦʢʘʪʦʨʠ PD-1/PD-L1. ʋ 6,1% 

ʧʘʮʽʻʥʪʽʚ ʨʦʟʚʠʥʫʣʠʩʷ ʽʤʫʥʦʟʘʣʝʞʥʽ ʥʝʙʘʞʘʥʽ ʷʚʠʱʘ ʪʨʝʪʴʦʛʦ ʘʙʦ ʯʝʪʚʝʨʪʦʛʦ 

ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ, ʘ ʫ 0,17% ʚʥʘʩʣʽʜʦʢ ʫʩʢʣʘʜʥʝʥʴ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘʩʪʘʣʘ ʩʤʝʨʪʴ.  

ʐʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʘ ʪʦʢʩʠʯʥʽʩʪʴ ɯɯʂʊ ̒  ʦʜʥʽʻʶ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ. ʋ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʥʘ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʧʨʠʡʦʤʦʤ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ 

CTLA-4. ʊʘʢ, 40% ʚʠʧʘʜʢʽʚ ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʥʝʙʘʞʘʥʠʭ ʷʚʠʱ ʧʦʚôʷʟʘʥʽ ʟ 

ʫʨʘʞʝʥʥʷʤ ʰʣʫʥʢʫ ʪʘ/ʘʙʦ ʢʠʰʝʯʥʠʢʘ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʙʣʦʢʘʪʦʨʽʚ CTLA-4. 

ʂʦʤʙʽʥʘʮʽʷ CTLA-4 ʪʘ PD-1/PD-L1 ʤʘʻ ʤʝʥʰʫ ʪʦʢʩʠʯʥʽʩʪʴ. ʃʠʰʝ ʫ 10% 

ʧʘʮʽʻʥʪʽʚ ʚʠʥʠʢʘʻ ʽʤʫʥʦʟʘʣʝʞʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

[214].  

ɯʤʫʥʦʪʝʨʘʧʽʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʢʩʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʙʫʜʴ-̫ ʢʦʛʦ ʚʽʜʜʽʣʫ 

ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ. ʇʨʦʪʝ, ʙʣʦʢʘʪʦʨʠ CTLA-4 ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʧʨʦʚʦʢʫʶʪʴ ʨʦʟʚʠʪʦʢ 

ʟʘʧʘʣʝʥʥʷ ʫ ʥʠʞʥʽʭ ʚʽʜʜʽʣʘʭ. ʇʨʠʙʣʠʟʥʦ ʫ ʢʦʞʥʦʛʦ ʪʨʝʪʴʦʛʦ ʧʘʮʽʻʥʪʘ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʦʣʽʪ. ɹʣʦʢʘʪʦʨʠ PD-1/PD-L1 ̒  ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ ʽ ʚʠʢʣʠʢʘʶʪʴ 

ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʨʦʪʘ, ʩʪʨʘʚʦʭʦʜʫ, ʰʣʫʥʢʫ, ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʣʝʛʢʦʛʦ 

ʩʪʫʧʝʥʷ [215]. 

ʂʣʽʥʽʯʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʫ ʪʦʢʩʠʯʥʽʩʪʴ 

ʽʤʫʥʦʧʨʝʧʘʨʘʪʫ ʻ ʝʥʪʝʨʦʢʦʣʽʪ. ʅʘ ʜʽʘʨʝʶ ʪʘ ʙʽʣʴ ʫ ʞʠʚʦʪʽ ʩʢʘʨʞʘʪʴʩʷ 45% 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ CTLA-4. ʄʝʥʰ 

ʧʦʰʠʨʝʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʚʚʘʞʘʶʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʩʣʠʟʫ ʫ ʢʘʣʽ ʪʘ ʣʠʭʦʤʘʥʢʫ.  



ΣΥ 
 

ʇʨʠ ʫʨʘʞʝʥʥʽ ʚʝʨʭʥʽʭ ʚʽʜʜʽʣʽʚ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʧʘʮʽʻʥʪ ʤʦʞʝ ʚʪʨʘʪʠʪʠ 

ʘʧʝʪʠʪ, ʚʽʜʯʫʚʘʪʠ ʥʫʜʦʪʫ ʪʘ ʙʽʣʴ ʫ ʞʠʚʦʪʽ. ɯʥʦʜʽ ʜʘʥʽ ʩʠʤʧʪʦʤʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʙʣʶʚʘʥʥʷʤ. ɺʢʨʘʡ ʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʘʛʨʦʟʣʠʚʽ ʜʣʷ ʞʠʪʪʷ ʩʪʘʥʠ: ʢʨʦʚʦʪʝʯʽ, 

ʟʥʝʚʦʜʥʝʥʥʷ, ʩʝʧʩʠʩ, ʧʝʨʬʦʨʘʮʽʷ h ʣʫʥʢʫ ʘʙʦ ʢʠʰʝʯʥʠʢʘ. ʉʠʤʧʪʦʤʠ ʽʤʫʥʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʟʘʟʚʠʯʘʡ ʧʨʦʷʚʣʷʶʪʴʩʷ[216] ʯʝʨʝʟ 6ï9 ʪʠʞʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, 

ʪʦʙʪʦ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ 2ï3 ʜʦʟ ʧʨʝʧʘʨʘʪʫ. ʆʜʥʘʢ ʻ ʚʠʧʘʜʢʠ çʚʽʜʪʝʨʤʽʥʦʚʘʥʦʾè 

ʪʦʢʩʠʯʥʦʩʪʽ, ʢʦʣʠ ʩʠʤʧʪʦʤʠ ʟôʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʣʽʢʫʚʘʥʥʷ [217]. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʤʽʥʠ ʩʣʠʟʦʚʦʾ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ (ʟʘʧʘʣʝʥʥʷ, ʚʠʨʘʟʢʠ, ʝʨʠʪʝʤʫ), ʻ ʝʥʜʦʩʢʦʧʽʯʥʠʡ. ɺʘʞʣʠʚʦ, ʱʦ 

ʧʽʜ ʯʘʩ ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʙʽʦʧʩʽʶ ʪʘ ʜʦʩʣʽʜʠʪʠ 

ʪʢʘʥʠʥʫ. ʇʨʦ ʥʘʷʚʥʽʩʪʴ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʩʚʽʜʯʘʪʴ ʝʦʟʠʥʦʬʽʣʴʥʽ 

ʚʥʫʪʨʽʰʥʴʦʝʧʽʪʝʣʽʘʣʴʥʽ ʽʥʬʽʣʴʪʨʘʪʠ, ʽʥʚʘʟʽʷ ʢʨʠʧʪ, ʩʢʫʧʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʥʝʡʪʨʦʬʽʣʽʚ. ʂʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ (ʂʊ) ʤʦʞʝ ʙʫʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ, ʘʣʝ ʤʝʥʰ 

ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʤʽʥʠ ʥʘ ʂʊ ʧʝʨʝʜʫʶʪʴ 

ʢʣ̔ʥʽʯʥʠʤ ʩʠʤʧʪʦʤʘʤ ʢʦʣʽʪʫ [218]. 

ɼʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʧʨʦʚʦʜʷʪʴ ʟ ʽʥʬʝʢʮʽʡʥʠʤ ʝʥʪʝʨʦʢʦʣʽʪʦʤ, 

ʥʝʩʧʝʮʠʬʽʯʥʠʤ ʚʠʨʘʟʢʦʚʠʤ ʢʦʣʽʪʦʤ, ʭʚʦʨʦʙʦʶ ʂʨʦʥʘ, ʧʩʝʚʜʦʤʝʤʙʨʘʥʦʟʥʠʤ 

ʢʦʣʽʪʦʤ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʤ ʛʘʩʪʨʠʪʦʤ. 

ʇʘʮʽʻʥʪʠ ʟ ʣʝʛʢʠʤ ʩʪʫʧʝʥʝʤ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʧʨʠʧʠʥʝʥʥʷ ʽʤʫʥʦʪʝʨʘʧʽʾ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠʟʥʘʯʝʥʥʷ 

ʩʠʤʧʪʦʤʘʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʙʽʣʴʰ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ɯɯʂʊ ʪʠʤʯʘʩʦʚʦ 

ʚʽʜʤʽʥʷʶʪʴ ʽ ʧʨʠʟʥʘʯʘʶʪʴ ʩʪʝʨʦʾʜʠ. ʋ ʨʘʟʽ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʝʨʦʾʜʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʬʣʽʢʩʠʤʘʙ ʘʙʦ ʚʝʜʦʣʽʟʫʤʘʙ. ʗʢʱʦ ʫʨʘʞʝʥʥʷ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ 

ʚʽʜʧʦʚʽʜʘʻ 4 ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ, ʪʦ ʽʤʫʥʦʧʨʝʧʘʨʘʪ ʚʽʜʤʽʥʷʻʪʴʩʷ ʥʘʟʘʚʞʜʠ. 

ɼʠʭʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʟʦʢʨʝʤʘ ʣʝʛʝʥʽ ʪʘʢʦʞ ʯʘʩʪʦ ʟʘʟʥʘʶʪʴ ʽʤʫʥʥʦʾ ʘʪʘʢʠ. 

ʇʥʝʚʤʦʥʽʪ ʨʝʻʩʪʨʫʶʪʴ ʫ 3ï6% ʧʘʮʽʻʥʪʽʚ. ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ CTLA-

4 ʻ ʤʝʥʰ ʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʣʝʛʝʥʴ ʽ ʚʠʢʣʠʢʘʶʪʴ ʟʘʧʘʣʝʥʥʷ ʣʠʰʝ ʫ ʙʣʠʟʴʢʦ 1% 

ʧʘʮʽʻʥʪʽʚ. ɹʣʦʢʘʪʦʨʠ PD-1/PD-L1 ʫʨʘʞʘʶʪʴ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫ 1ï5% ʚʠʧʘʜʢʽʚ. 



ΣΦ 
 
ʂʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ ʦʙʦʤʘ ʛʨʫʧʘʤʠ ʧʨʝʧʘʨʘʪʽʚ ʧʦʩʠʣʶʻ ʣʝʛʝʥʝʚʫ ʪʦʢʩʠʯʥʽʩʪʴ, 

ʪʦʤʫ ʫ ʢʦʞʥʦʛʦ ʜʝʩʷʪʦʛʦ ʧʘʮʽʻʥʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʥʝʚʤʦʥʽʪ [219]. 

ʇʥʝʚʤʦʥʽʪ ʤʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʙʝʟʩʠʤʧʪʦʤʥʠʤ ʘʙʦ ʤʘʪʠ ʩʠʤʧʪʦʤʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʝʛʢʦʤʫ, ʩʝʨʝʜʥʴʦʤʫ ʘʙʦ ʪʷʞʢʦʤʫ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ. ʅʘʡʙʽʣʴʰ 

ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʭʦʤʘʥʢʘ, ʩʫʭʠʡ ʢʘʰʝʣʴ, ʟʘʜʠʰʢʘ, ʙʽʣʴ ʫ ʛʨʫʜʷʭ, 

ʽʥʬʽʣʴʪʨʘʪʠ ʚ ʣʝʛʝʥʷʭ ʧʽʜ ʯʘʩ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘ ʂʊ, ʄʈʊ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ. ʇʥʝʚʤʦʥʽʪ 

ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʫ ʨʽʟʥʠʡ ʯʘʩ, ʧʨʦʪʝ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʘʮʽʻʥʪ ʦʪʨʠʤʫʻ 

ʽʤʫʥʦʪʝʨʘʧʽʶ ʧʨʦʪʷʛʦʤ 2ï3 ʤʽʩʷʮʽʚ ʜʦ ʧʦʷʚʠ ʧʝʨʰʠʭ ʦʟʥʘʢ ʪʦʢʩʠʯʥʦʩʪʽ. ʋ 

ʚʠʧʘʜʢʫ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ ʩʠʤʧʪʦʤʠ ʤʦʞʫʪʴ ʟôʷʚʠʪʠʩʷ ʨʘʥʽʰʝ. ʅʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʧʥʝʚʤʦʥʽʪʫ ʻ ʂʊ. ɿʘʟʚʠʯʘʡ, 

ʨʝʥʪʛʝʥʦʣʦʛʠ ʦʧʠʩʫʶʪʴ ʽʥʬʽʣʴʪʨʘʪʠ ʚ ʣʝʛʝʥʷʭ (ʧʝʨʝʚʘʞʥʦ ʥʠʞʥʽʭ ʚʽʜʜʽʣʘʭ) ʧʦ 

ʪʠʧʫ çʤʘʪʦʚʦʛʦ ʩʢʣʘè. ɼʦʜʘʪʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʙʨʦʥʭʦʩʢʦʧʽʷ ʪʘ ʩʧʽʨʦʤʝʪʨʽʷ. ɺ ʧʨʦʮʝʩʽ ʜʽʘʛʥʦʩʪʠʢʠ ʚʘʨʪʦ ʚʠʢʣʶʯʠʪʠ ʽʥʬʝʢʮʽʡʥʫ 

ʧʨʠʨʦʜʫ ʟʘʭʚʦʨʶʚʘʥʥʷ [220].  

ʇʥʝʚʤʦʥʽʪ ʧʦʪʨʽʙʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʟ ʩʘʨʢʦʾʜʦʧʦʜʽʙʥʦʶ ʨʝʘʢʮʽʻʶ. 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʚʝʨʭʥʽʭ ʯʘʩʪʢʘʭ ʣʝʛʝʥʴ ʟ ʩʠʤʝʪʨʠʯʥʦʶ ʩʝʨʝʜʦʩʪʽʥʥʦʶ 

ʣʽʤʬʘʜʝʥʦʧʘʪʽʻʶ ʚʠʷʚʣʷʶʪʴ ʫ 5ï7% ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʣʘʥʦʤʦʶ ʧʽʩʣʷ ʧʨʠʡʦʤʫ 

ʽʧʽʣʽʤʫʤʘʙʫ.   

ɯʥʰʠʡ ʩʪʘʥ, ʱʦ ʩʭʦʞʠʡ ʟ ʽʤʫʥʦʟʘʣʝʞʥʠʤ ʧʥʝʚʤʦʥʽʪʦʤ ï ʨʘʜʽʘʮʽʡʥʠʡ 

ʧʥʝʚʤʦʥʽʪ. ɺ ʘʥʘʤʥʝʟʽ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʟʘʚʞʜʠ ʻ ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ [221]. 

ʃʽʢʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʧʥʝʚʤʦʥʽʪʫ. ʋ ʚʠʧʘʜʢʫ ʧʝʨʰʦʛʦ 

ʩʪʫʧʝʥʷ ʙʝʟ ʚʠʨʘʞʝʥʦʾ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʧʦʪʨʽʙʥʝ ʜʠʥʘʤʽʯʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʮʽʻʥʪʦʤ ʪʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʥʘʥʥʷ ʂʊ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ [222]. ʇʨʠ 

ʧʦʷʚʽ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʣʝʛʝʥʝʚʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 2 ʩʪʫʧʝʥʷ ʥʝʦʙʭʽʜʥʘ 

ʪʠʤʯʘʩʦʚʘ ʚʽʜʤʽʥʘ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ. ɯɯʂʊ 

ʚʽʜʤʽʥʷʶʪʴ ʥʘʟʘʚʞʜʠ, ʷʢʱʦ ʧʥʝʚʤʦʥʽʪ ʚʽʜʧʦʚʽʜʘʻ ʪʨʝʪʴʦʤʫ ʘʙʦ ʯʝʪʚʝʨʪʦʤʫ 

ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ. ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʧʨʠʟʥʘʯʘʶʪʴ ʚʠʩʦʢʽ ʜʦʟʠ ʩʪʝʨʦʾʜʽʚ, ʘ ʫ ʨʘʟʽ ʾʭ 

ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ï ̔ ʤʫʥʦʩʫʧʨʝʩʘʥʪʠ ʽʥʬʣʽʢʩʠʤʘʙ, ʪʦʮʠʣʽʟʫʤʘʙ, ʽʤʫʥʦʛʣʦʙʫʣʽʥ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʪʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽʷ ʫ ʚʽʜʜʽʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ [223]. 
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ʇʝʯʽʥʢʘ ï ʮʝ ʦʨʛʘʥ ʛʝʧʘʪʦ-ʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʪʘʢʦʞ ʯʘʩʪʦ ʩʪʘʻ 

ʤʽʰʝʥʥʶ ʜʣʷ ʘʫʪʦʘʥʪʠʪʽʣ. ʊʦʢʩʠʯʥʽʩʪʴ ɯɯʂʊ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʨʘʟʽ ʾʭ ʢʦʤʙʽʥʫʚʘʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ̔ ʤʫʥʦʟʘʣʝʞʥʠʡ ʛʝʧʘʪʠʪ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʙʣʠʟʴʢʦ 30% ʚʠʧʘʜʢʽʚ. ʇʨʠ 

ʤʦʥʦʪʝʨʘʧʽʾ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʧʨʦʪʠ CTLA-4 ʧʦʢʘʟʥʠʢ ʻ ʚʜʚʽʯʽ 

ʥʠʞʯʠʤ ʽ ʩʢʣʘʜʘʻ 15%. 

ʇʨʦ ʥʘʩʪʘʥʥʷ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʛʝʧʘʪʠʪʫ ʩʚʽʜʯʘʪʴ ʣʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ: 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ, ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ʪʘ 

ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦ 

ʙʝʟʩʠʤʧʪʦʤʥʠʡ. ʋ ʙʽʣʴʰ ʚʘʞʢʠʭ ʚʠʧʘʜʢʘʭ ʧʘʮʽʻʥʪ ʩʢʘʨʞʠʪʴʩʷ ʥʘ ʙʽʣʴ ʫ ʧʨʘʚʦʤʫ 

ʧʽʜʨʝʙʝʨôʾ, ʣʠʭʦʤʘʥʢʫ, ʥʫʜʦʪʫ, ʙʣʶʚʘʥʥʷ, ʟʘʛʘʣʴʥʫ ʩʣʘʙʢʽʩʪʴ, ʞʦʚʪʷʥʠʮʶ. ʊʝʨʤʽʥ 

ʧʦʯʘʪʢʫ ʛʝʧʘʪʠʪʫ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʡ, ʧʨʦʪʝ ʥʘʡʯʘʩʪʽʰʝ ʮʝ ʪʨʘʧʣʷʻʪʴʩʷ ʯʝʨʝʟ 3-14 

ʪʠʞʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʽʤʫʥʦʧʨʝʧʘʨʘʪʘʤʠ [224]. 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʛʝʧʘʪʠʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ: 

ʣʘʙʦʨʘʪʦʨʥʠʡ, ʋɿɼ, ʂʊ, ʄʈʊ, ʝʥʜʦʩʢʦʧʽʯʥʝ ʋɿɼ, ʭʦʣʘʥʛʽʦʧʘʥʢʨʝʘʪʦʛʨʘʬʽʶ. 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʩʮʠʪʦʤ ʪʘ ʣʽʤʬʘʜʝʥʦʧʘʪʽʷʤʠ [216]. 

ɼʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʚʽʨʫʩʥʠʤʠ ʪʘ 

ʘʣʢʦʛʦʣʴʥʠʤʠ ʛʝʧʘʪʠʪʘʤʠ ʪʘ ʽʜʽʦʧʘʪʠʯʥʠʤ ʘʫʪʦʽʤʫʥʥʠʤ ʛʝʧʘʪʠʪʦʤ. ʃʽʢʫʚʘʥʥʷ 

ʧʦʜʽʙʥʝ ʜʦ ʽʥʰʠʭ ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʇʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ ʛʝʧʘʪʠʪʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʽ ʩʪʝʨʦʾʜʥʦʾ ʪʝʨʘʧʽʾ ʘʙʦ ʤʦʬʝʪʠʣʫ ʤʽʢʦʬʝʥʦʣʘʪʫ. 

ʃʽʢʫʚʘʥʥʷ ʽʤʫʥʦʧʨʝʧʘʨʘʪʦʤ ʚʽʜʤʽʥʷʶʪʴ ʪʠʤʯʘʩʦʚʦ ʘʙʦ ʥʘʟʘʚʞʜʠ. 

ʇʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʦʨʛʘʥʘʤʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ ʟʥʘʯʥʦ ʨʽʜʰʝ ʟʘʟʥʘʻ ʧʦʙʽʯʥʦʾ ʜʽʾ ɯɯʂʊ. ʇʦʨʫʰʫʚʘʪʠʩʷ ʤʦʞʝ ʷʢ ʝʥʜʦʢʨʠʥʥʘ, 

ʪʘʢ ʽ ʝʢʟʦʢʨʠʥʥʘ ʬʫʥʢʮʽʷ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ [225]. ʂʦʤʙʽʥʘʮʽʷ PD-1/PD-L1 ʪʘ 

CTLA-4 ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʧʘʥʢʨʝʘʪʠʪʫ ʫ 14% ʧʘʮʽʻʥʪʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʤʦʥʦʪʝʨʘʧʽʷ ʙʣʦʢʘʪʦʨʘʤʠ CTLA-4 ï ʣʠʰʝ ʫ ʤʝʥʰ ʥʽʞ 5% ʦʩʽʙ. ʅʝʙʘʞʘʥʝ ʷʚʠʱʝ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ 9-20-ʡ ʪʠʞʥʽ ʣʽʢʫʚʘʥʥʷ ɯɯʂʊ ̔  ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ 

ʨʽʚʥʷ ʣʽʧʘʟʠ ʪʘ ʘʤʽʣʘʟʠ ʢʨʦʚʽ.  

ʂʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ ʩʧʦʯʘʪʢʫ ʥʝ ʚʠʨʘʞʝʥʽ, ʦʟʥʘʢ ʛʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ 

ʥʝʤʘʻ. ʅʘ ʢʦʨʠʩʪʴ ʟʘʧʘʣʝʥʥʷ ʟʘʣʦʟʠ ʩʚʽʜʯʘʪʴ ʣʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ. ɼʝʱʦ 

ʧʽʟʥʽʰʝ ʟôʷʚʣʷʻʪʴʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʠʤʧʪʦʤʽʚ: ʚʪʨʘʪʘ ʚʘʛʠ, ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ, 
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ʜʽʘʨʝʷ, ʪʨʘʥʟʠʪʦʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʘʤʽʣʘʟʠ ʪʘ ʣʽʧʘʟʠ ʢʨʦʚʽ. ʄʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 

ʦʟʥʘʢʠ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʨʘʚʥʠʭ ʬʝʨʤʝʥʪʽʚ [226]. 

ɼʽʘʛʥʦʩʪʠʢʘ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʜʦʚʦʣʽ 

ʩʢʣʘʜʥʘ, ʦʩʢʽʣʴʢʠ ʦʟʥʘʢʠ ʧʦʜʽʙʥʽ ʜʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ. ɼʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʋɿɼ, ʂʊ, ʄʈʊ ʪʘ ʇɽʊ-ʂʊ (ʧʦʟʠʪʨʦʥʥʦ-

ʝʤʽʩʽʡʥʫ ʪʦʤʦʛʨʘʬʽʶ). ʅʘ ʢʦʨʠʩʪʴ ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʩʚʽʜʯʠʪʴ 

ʽʤʫʥʦʪʝʨʘʧʽʷ ʚ ʘʥʘʤʥʝʟʽ, ʙʽʣʴ ʚ ʝʧʽʛʘʩʪʨʽʾ, ʨʽʚʝʥʴ ʣʽʧʘʟʠ ʢʨʦʚʽ ʙʽʣʴʰ ʥʽʞ ʚʪʨʠʯʽ 

ʚʠʱʝ ʥʦʨʤʠ, ʩʧʝʮʠʬʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʫʨʘʞʝʥʥʷ ʟʘʣʦʟʠ ʧʦ ʪʠʧʫ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʦʚʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ). ɯʥʦʜʽ 

ɯɯʂʊ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʭʨʦʥʽʯʥʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ ʽ ʘʪʨʦʬʽʾ ʧʘʨʝʥʭʽʤʠ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʫ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʨʦʟʚʠʚʘʻʪʴʩʷ ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ.  

ɼʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ ʧʨʦʚʦʜʷʪʴ ʟ 

ʘʫʪʦʽʤʫʥʥʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ, ʧʦʚôʷʟʘʥʠʤ ʟ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʤ G4. ɺʽʜʤʽʥʥʽʩʪʴ 

ʧʦʣʷʛʘʻ ʫ ʛʦʩʪʨʦʤʫ ʧʦʯʘʪʢʫ ʘʫʪʦʽʤʫʥʥʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ ʪʘ ʪʠʧʦʚʦʤʫ ʚʠʛʣʷʜʫ 

ʟʘʣʦʟʠ ʧʽʜ ʯʘʩ ʋɿɼ ʪʘ ʂʊ. ʇʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ ʤʘʻ ʚʠʛʣʷʜ çʢʦʚʙʘʩʢʠè ʙʝʟ 

ʥʦʨʤʘʣʴʥʠʭ ʞʠʨʦʚʠʭ ʯʘʩʪʦʯʦʢ [227]. 

ʃʽʢʫʚʘʥʥʷ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ ʧʦʣʷʛʘʻ ʫ ʧʨʠʟʥʘʯʝʥʥʽ ʩʪʝʨʦʾʜʽʚ ʪʘ 

ʪʠʤʯʘʩʦʚʽʡ ʯʠ ʧʦʚʥʽʡ ʚʽʜʤʽʥʽ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ʅʠʨʢʠ ʨʽʜʢʦ ʧʽʜʜʘʶʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʦʤʫ ʚʧʣʠʚʫ ɯɯʂʊ. ɯʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ 

ʷʢʠʱʘ  ʨʦʟʚʠʚʘʪʁʴʩʷ ʫ ʙʣʠʟʴʢʦ 5% ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʢʦʤʙʽʥʦʚʘʥʫ 

ʪʝʨʘʧʽʶ ʪʘ ʫ ʤʝʥʰ ʥʽʞ 1% ʧʽʩʣʷ ʤʦʥʦʪʝʨʘʧʽʾ. ɼʦ ʨʦʟʚʠʪʢʫ ʩʠʤʧʪʦʤʽʚ 

ʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪʽ ʧʨʦʭʦʜʠʪʴ ʧʝʚʥʠʡ ʯʘʩ (ʟʘʟʚʠʯʘʡ 3ï6 ʤʽʩʷʮʽʚ). 

ʇʦʯʘʪʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʦʩʪʨʠʡ. ʆʜʨʘʟʫ ʟôʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʛʦʩʪʨʦʾ 

ʥʠʨʢʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʠʨʢʦʚʠʡ 

ʪʫʙʫʣʷʨʥʠʡ ʘʮʠʜʦʟ ʘʙʦ ʥʝʬʨʦʪʠʯʥʠʡ ʩʠʥʜʨʦʤ ʙʝʟ ʥʠʨʢʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʨʝʘʪʠʥʽʥʫ ʢʨʦʚʽ ʻ ʦʩʥʦʚʥʦʶ ʦʟʥʘʢʦʶ ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ. 

ɯʤʫʥʦʟʘʣʝʞʥʫ ʥʝʬʨʦʪʦʢʩʠʯʥʽʩʪʴ ʪʨʝʙʘ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʟ ʽʥʰʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʛʦʩʪʨʦʶ ʥʠʨʢʦʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʪʘ 



ΤΞ 
 
ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʥʠʨʢʦʚʦʛʦ ʢʨʦʚʦʪʦʢʫ, ʦʙʩʪʨʫʢʮʽʶ ʩʝʯʦʚʠʜʽʣʴʥʠʭ 

ʰʣʷʭʽʚ ʘʙʦ ʧʨʷʤʝ ʧʦʰʢʦʜʞʝʥʥʷ ʥʠʨʦʢ. 

ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʥʝʬʨʠʪʫ ʧʨʠʟʥʘʯʘʶʪʴ ʩʪʝʨʦʾʜʠ. ʗʢʱʦ 

ʨʽʚʝʥʴ ʢʨʝʘʪʠʥʽʥʫ ʙʽʣʴʰʝ ʥʽʞ ʚʪʨʠʯʽ ʚʠʱʝ ʥʦʨʤʠ, ʪʦ ʽʤʫʥʦʪʝʨʘʧʽʶ ʚʽʜʤʽʥʷʶʪʴ 

ʥʘʟʘʚʞʜʠ. ʇʘʮʽʻʥʪ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘ ʛʝʤʦʜʽʘʣʽʟʫ [228]. 

ɯʤʫʥʦʟʘʣʝʞʥʽ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ̒  ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʢʣʽʥʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ. ʏʘʩʪʦʪʘ ʥʝʚʨʦʣʦʛʽʯʥʠʭ irAE ʧʽʜ ʯʘʩ ʤʦʥʦʪʝʨʘʧʽʾ ʙʣʦʢʘʪʦʨʘʤʠ PD-1 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 6%, ʙʣʦʢʘʪʦʨʘʤʠ CTLA-4 ï 4%. ʂʦʤʙʽʥʘʮʽʷ ʽʤʫʥʦʧʨʝʧʘʨʘʪʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʨʦʣʦʛʽʯʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʫ 12% ʧʘʮʽʻʥʪʽʚ [229]. 

ɯʥʛʽʙʽʪʦʨʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʦʢʩʠʯʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʷʢ ʧʝʨʠʬʝʨʠʯʥʦʾ, ʪʘʢ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ʅʝʚʨʦʣʦʛʽʯʥʽ 

ʫʨʘʞʝʥʥʷ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʶ ʤʘʶʪʴ ʤʽʩʮʝ ʫ ʤʝʥʰ ʥʽʞ 1 % ʚʠʧʘʜʢʽʚ, ʧʨʦʪʝ ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʘʞʢʠʭ ʨʦʟʣʘʜʽʚ ʽ ʥʘʚʽʪʴ ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʽʚ.  

ɼʦ ʟʘʛʘʣʴʥʠʭ ʦʟʥʘʢ ʥʝʡʨʦʪʦʢʩʠʯʥʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʩʣʘʙʢʽʩʪʴ, ʚʪʦʤʘ, 

ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ. ɯʥʦʜʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟôʷʚʣʷʶʪʴʩʷ ʩʠʤʧʪʦʤʠ ʤʽʘʩʪʝʥʽʾ, 

ʧʦʧʝʨʝʯʥʦʛʦ ʤʽʻʣʽʪʫ, ʩʠʥʜʨʦʤʫ ɻʽʡʻʥʘ-ɹʘʨʨʝ. ɸʩʝʧʪʠʯʥʠʡ ʝʥʮʝʬʘʣʽʪ ʪʘ ʤʝʥʽʥʛʽʪ 

ï ʮʝ ʟʘʛʨʦʟʣʠʚʽ ʜʣʷ ʞʠʪʪʷ ʩʪʘʥʠ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʚʦʥʠ ʚʢʨʘʡ ʨʽʜʢʦ. 

ʅʘʡʯʘʩʪʽʰʝ ʥʘ ʬʦʥʽ ʧʨʠʡʦʤʫ ʽʤʫʥʦʧʨʝʧʘʨʘʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʨʘʞʝʥʥʷ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʡʨʦʧʘʪʽʡ, 

ʤʝʥʽʥʛʦʨʘʜʠʢʫʣʽʪʽʚ ʪʘ, ʨʽʜʰʝ, ʩʠʥʜʨʦʤʘ ɻʽʡʻʥʘ-ɹʘʨʨʝ. ɼʣʷ ʧʦʷʚʠ ʢʣʽʥʽʯʥʠʭ 

ʩʠʤʧʪʦʤʽʚ ʤʠʥʘʻ ʙʣʠʟʴʢʦ 6 ʪʠʞʥʽʚ. ʇʨʦʪʝ, ʽʥʦʜʽ ʥʝʡʨʦʪʦʢʩʠʯʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʨʘʧʽʾ ɯɯʂʊ.  

ɼʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʧʨʦʚʦʜʷʪʴ ʽʟ ʪʦʢʩʠʯʥʠʤʠ, ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʪʘ ʘʫʪʦʽʤʫʥʥʠʤʠ ʨʦʟʣʘʜʘʤʠ. ʅʝʦʙʭʽʜʥʦ 

ʚʠʢʣʶʯʠʪʠ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʥʘʷʚʥʽʩʪʴ ʟʣʦʷʢʽʩʥʦʾ ʧʫʭʣʠʥʠ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʃʽʢʫʚʘʥʥʷ ʽʤʫʥʦʟʘʣʝʞʥʦʾ ʥʝʡʨʦʪʦʢʩʠʯʥʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʧʨʠʟʥʘʯʝʥʥʽ 

ʩʪʝʨʦʾʜʽʚ ʟ ʪʠʤʯʘʩʦʚʦʶ ʘʙʦ ʦʩʪʘʪʦʯʥʦʶ ʚʽʜʤʽʥʦʶ ʽʤʫʥʦʪʝʨʘʧʽʾ. ɼʣʷ ʤʝʥʝʜʞʤʝʥʪʫ 

ʩʠʥʜʨʦʤʘ ɻʽʡ̒ ʥʘïɹʘʨʨʝ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʧʣʘʟʤʘʬʝʨʝʟ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʠʡ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥ [230]. 



ΤΟ 
 

ɯʤʫʥʦʟʘʣʝʞʥʽ ʫʨʘʞʝʥʥ ̫ʝʥʜʦʢʨʠʥʥʠʭ ʦʨʛʘʥʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 40% 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ɯɯʂʊ [231]. ɺʯʝʥʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʯʘʩʪʦʪʘ ʨʝʻʩʪʨʘʮʽʾ 

ʙʫʜʴ-̫ ʢʠʭ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ ʛʽʧʦʪʠʨʝʦʟʫ, ʛʽʧʝʨʪʠʨʝʦʟʫ, ʛʽʧʦʬʽʟʠʪʫ ʪʘ ʥʘʜʥʠʨʢʦʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 8,26, 5,48, 22,03 ʪʘ 3,87% ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ ʥʝ 

ʚʨʘʭʦʚʫʚʘʣʘʩʷ ʛʨʫʧʘ ʽʤʫʥʦʧʨʝʧʘʨʘʪʫ (ʙʣʦʢʘʪʦʨʠ CTLA-4 ʯʠ PD-1) ʪʘ ʣʦʢʘʣʽʟʘʮʽʷ 

ʧʝʨʚʠʥʥʦʾ ʧʫʭʣʠʥʠ [232]. 

ʗʢʱʦ ʧʝʨʝʨʘʭʦʚʫʚʘʪʠ ʝʥʜʦʢʨʠʥʥʽ ʦʨʛʘʥʠ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ, ʪʦ ʥʘʡʨʽʜʰʝ 

ɯɯʂʊ ʫʨʘʞʘʶʪʴ ʙʝʪʘ-ʢʣʽʪʠʥʠ ʦʩʪʨʽʚʮʽʚ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʧʦʪʽʤ ï ʥʘʜʥʠʨʥʠʢʠ, 

ʛʽʧʦʬʽʟ, ʱʠʪʦʧʦʜʽʙʥʫ ʟʘʣʦʟʫ [233]. ʉʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʝʥʜʦʢʨʠʥʦʧʘʪʽʡ ʤʦʞʝ ʙʫʪʠ 

ʨʽʟʥʘ. ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʨʽʜʢʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʘʞʢʠʭ ʥʘʩʣʽʜʢʽʚ, ʘʣʝ ʟʜʘʪʥʽ 

ʧʦʛʽʨʰʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ. ɯʥʦʜʽ ʟʤʽʥʠ ʦʨʛʘʥʽʚ ʻ ʥʝʟʚʦʨʦʪʥʠʤʠ ʽ 

ʟʘʚʝʨʰʫʶʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʪʘ ʛʦʨʤʦʥʘʣʴʥʠʤ ʜʠʩʙʘʣʘʥʩʦʤ. ɹʽʣʴʰʽʩʪʴ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʚʜʘʣʦ ʧʽʜʜʘʶʪʴʩʷ ʣʽʢʫʚʘʥʥʶ, ʷʢʱʦ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʚʯʘʩʥʦ. 

ʇʨʦʪʝ, ʚʠʷʚʠʪʠ ʝʥʜʦʢʨʠʥʦʧʘʪʽʾ ʢʣʽʥʽʯʥʦ ʚʢʨʘʡ ʚʘʞʢʦ, ʦʩʢʽʣʴʢʠ ʩʠʤʧʪʦʤʠ ʻ 

ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ ʽ ʩʭʦʞʠʤʠ ʥʘ ʧʨʦʷʚʠ ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʚʪʦʤʘ, 

ʥʝʟʜʫʞʘʥʥʷ, ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ). ɼʣʷ ʚʯʘʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʨʝʛʫʣʷʨʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ ʢʨʦʚʽ. 

ʑʠʪʦʧʦʜʽʙʥʘ ʟʘʣʦʟʘ ̒  ʜʫʞʝ ʯʫʪʣʠʚʦʶ ʜʦ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ɯɯʂʊ, 

ʦʩʦʙʣʠʚʦ ʜʦ ʢʦʤʙʽʥʦʚʘʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʙʣʦʢʘʪʦʨʘʤʠ PD-1/CTLA-4. ʋʩʢʣʘʜʥʝʥʥʷ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʢʦʞʥʦʛʦ ʧôʷʪʦʛʦ ʧʘʮʽʻʥʪʘ. ʋ ʚʠʧʘʜʢʫ   ʘʥʪʠ-PD1/ʘʥʪʠPD-L1 

ʤʦʥʦʪʝʨʘʧʽʾ ï ʫ ʢʦʞʥʦʛʦ ʜʝʩʷʪʦʛʦ, ʘ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʙʣʦʢʘʪʦʨʘʤʠ CTLA4 ï ʫ 

ʢʦʞʥʦʛʦ ʜʚʘʜʮʷʪʦʛʦ. 

ɯʤʫʥʦʟʘʣʝʞʥʝ ʫʨʘʞʝʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 

ʛʽʧʦʪʠʨʝʦʟʫ ʘʙʦ ʛʽʧʝʨʪʠʨʝʦʟʫ. ʉʝʨʝʜʥʽʡ ʯʘʩ ʜʦ ʧʦʷʚʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʫ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʘʭ ʢʨʦʚʽ ʩʢʣʘʜʘʻ 6 ʪʠʞʥʽʚ.  

ɿʜʝʙʽʣʴʰʦʛʦ ʛʽʧʝʨʪʠʨʝʦʟ ʪʘ ʛʽʧʦʪʠʨʝʦʟ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʻ 

ʙʝʟʩʠʤʧʪʦʤʥʠʤʠ. ʇʽʟʥʽʰʝ ʧʨʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ 

ʧʘʮʽʻʥʪʠ ʩʢʘʨʞʘʪʴʩʷ ʥʘ ʚʪʦʤʫ, ʧʽʪʣʠʚʽʩʪʴ, ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʠ, ʜʝʧʨʝʩʽʶ, ʟʘʢʨʝʧ. 

ɻʽʧʝʨʪʠʨʝʦʟ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʩʝʨʮʝʙʠʪʪʷʤ, ʪʨʝʤʦʨʦʤ ʨʫʢ, ʟʘʛʘʣʴʥʠʤ 

ʟʙʫʜʞʝʥʥʷʤ, ʙʝʟʩʦʥʥʷʤ. ʊʠʨʝʦʾʜʥʽ ʢʨʠʟʠ ʚʢʨʘʡ ʨʽʜʢʽʩʥʽ  [234]. 



ΤΠ 
 

ɼʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʽʜʭʠʣʝʥʴ ʫ ʨʦʙʦʪʽ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʘʙʦʨʘʪʦʨʥʠʡ ʤʝʪʦʜ. ɼʣʷ ʮʴʦʛʦ ʨʝʛʫʣʷʨʥʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʥʽ 

ʛʦʨʤʦʥʽʚ ʪʠʨʦʢʩʠʥʫ (ʊ4), ʪʨʠʡʦʜʪʠʨʦʥʽʥʫ (ʊ3), ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ (ʊʊɻ), ʘ 

ʪʘʢʦʞ ʘʥʪʠʪʠʨʝʦʾʜʥʠʭ ʘʥʪʠʪʽʣ ʜʦ ʪʠʨʝʦʛʣʦʙʫʣʽʥʫ ʪʘ ʧʝʨʦʢʩʠʜʘʟʠ. ʆʩʥʦʚʥʠʤ 

ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʻ ʋɿɼ ʪʘ ʇɽʊ-ʂʊ. 

ɼʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʧʨʦʚʦʜʷʪʴ ʽʟ ʛʽʧʦʪʠʨʝʦʟʦʤ, ʱʦ ʥʘʩʪʘʚ ʚʥʘʩʣʽʜʦʢ 

ʪʦʢʩʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʛʽʧʦʬʽʟʘ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʘ ʪʘʢʦʞ 

ʟ ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʱʠʪʦʧʦʜʽʙʥʫ ʟʘʣʦʟʫ. 

ɯʤʫʥʦʟʘʣʝʞʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ 

ʧʦʪʨʝʙʫʻ ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʘʙʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʫʧʨʦʚʽʜʥʦʾ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ (ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʧʨʠ ʛʽʧʦʬʫʥʢʮʽʾ ʘʙʦ 

ʘʥʪʠʪʠʨʝʦʾʜʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʛʽʧʝʨʬʫʥʢʮʽʾ). ʃʽʢʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʥʝ ʧʨʠʧʠʥʷʶʪʴ. ʋ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʚʠʧʘʜʢʘʭ ʪʘ ʧʨʠ ʧʦʷʚʽ 

ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʝʨʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ [235].  

ɻʽʧʦʬʽʟʠʪ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʙʣʠʟʴʢʦ 5% ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʠʡʤʘʣʠ ʙʣʦʢʘʪʦʨʠ 

ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʎʽʢʘʚʠʡ ʬʘʢʪ, ʱʦ ʙʣʦʢʘʪʦʨʠ PD-1/PD-L1 

ʚʠʢʣʠʢʘʶʪʴ ʪʦʢʩʠʯʥʽ ʝʬʝʢʪʠ ʣʠʰʝ ʫ 1% ʧʘʮʽʻʥʪʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʙʣʦʢʘʪʦʨʠ CTLA-

4 ï ʫ 14% [236]. 

ɻʽʧʦʬʽʟʠʪ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʪʦʤʠ, ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ, ʩʠʤʧʪʦʤʽʚ ʛʽʧʦʛʦʥʘʜʠʟʤʫ, 

ʛʽʧʦʪʠʨʝʦʟʫ ʪʘ ʛʽʧʦʢʦʨʪʠʮʠʟʤʫ. ɿʘʟʚʠʯʘʡ ʮʝ ʪʨʘʧʣʷʻʪʴʩʷ ʯʝʨʝʟ 9 ʪʠʞʥʽʚ ʚʽʜ 

ʧʦʯʘʪʢʫ ʽʤʫʥʦʪʝʨʘʧʽʾ [237].  

ʆʩʢʽʣʴʢʠ ʩʠʤʧʪʦʤʠ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʛʽʧʦʬʽʟʠʪʫ ʥʝʩʧʝʮʠʬʽʯʥʽ, ʪʦ ʯʘʩʪʽʰʝ 

ʚʽʥ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʚʠʧʘʜʢʦʚʦ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʂʊ, ʄʈʊ ʘʙʦ ʇɽʊ-ʂʊ. 

ɺʽʟʫʘʣʽʟʘʮʽʡʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʢʣʶʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʘʜʝʥʦʤʠ 

ʛʽʧʦʬʽʟʘ ʘʙʦ ʤʝʪʘʩʪʘʪʠʯʥʝ ʫʨʘʞʝʥʥʷ. ʇʨʠ ʧʽʜʦʟʨʽ ʥʘ ʛʽʧʦʬʽʟʠʪ ʚʠʤʽʨʶʶʪʴ ʨʽʚʥʽ 

ʛʦʨʤʦʥʽʚ ʢʨʦʚʽ. ɼʽʘʛʥʦʟ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʤʥʝʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʪʝʨʘʧʽʶ ɯɯʂʊ, ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʝʩʪʽʚ.  

ɼʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʛʽʧʦʬʽʟʠʪʫ ʧʨʦʚʦʜʷʪʴ ʟ 

ʘʜʝʥʦʤʘʤʠ ʛʽʧʦʬʽʟʘ, ʣʽʤʬʦʮʠʪʘʨʥʠʤ ʛʽʧʦʬʽʟʠʪʦʤ ʪʘ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʫʨʘʞʝʥʥʷʤ. 



ΤΡ 
 

ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʟʘʤʽʩʥʘ ʛʦʨʤʦʥʘʣʴʥʘ ʪʝʨʘʧʽʷ. 

ɯʤʫʥʦʪʝʨʘʧʽʶ ʪʠʤʯʘʩʦʚʦ ʧʨʠʧʠʥʷʶʪʴ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʩʪʝʨʦʾʜʽʚ ʪʘ ʦʩʪʘʪʦʯʥʘ ʚʽʜʤʽʥʘ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ [238]. 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʬʫʥʢʮʽʾ ʥʘʜʥʠʨʥʠʢʽʚ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʤʝʥʰ ʥʽʞ 5% ʦʩʽʙ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʪʝʨʘʧʽʶ. ʉʧʦʯʘʪʢʫ ʧʘʮʽʻʥʪʠ ʩʢʘʨʞʘʪʴʩʷ ʥʘ ʚʪʦʤʫ ʪʘ ʛʽʧʦʪʦʥʽʶ. 

ɿʨʽʜʢʘ ʯʝʨʝʟ ʛʦʨʤʦʥʘʣʴʥʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʥʘʩʪʘʻ ʥʘʜʥʠʨʢʦʚʘ ʢʨʠʟʘ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʥʝʛʘʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʇʦʪʨʽʙʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʛʦʨʤʦʥʘʣʴʥʠʡ ʜʠʩʙʘʣʘʥʩ ʤʦʞʝ 

ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʛʽʧʦʧʽʪʫʽʪʠʨʠʟʤʫ.  

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʘʙʦʨʘʪʦʨʥʠʡ ʤʝʪʦʜ. ɼʣʷ ʮʴʦʛʦ ʚʠʤʽʨʶʶʪʴ ʨʽʚʥʽ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ, ʢʦʨʪʠʟʦʣʫ, ʘʣʴʜʦʩʪʝʨʦʥʫ, ʨʝʥʽʥʫ, ʝʣʝʢʪʨʦʣʽʪʽʚ. 

ʉʝʨʝʜ ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʻ ʇɽʊ-ʂʊ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʜʚʦʙʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ ʪʘ ʧʦʤʽʨʥʝ ʥʘʢʦʧʠʯʝʥʥʷ 

ʬʣʶʦʨʦʜʝʟʦʢʩʠʛʣʶʢʦʟʠ. ɼʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʘʜʨʝʥʘʣʽʪʫ 

ʧʨʦʚʦʜʷʪʴ ʟ ʤʝʪʘʩʪʘʟʘʤʠ  ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʫ ʥʘʜʥʠʨʢʦʚʽ ʟʘʣʦʟʠ. 

ʃʽʢʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʧʘʮʽʻʥʪʘ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʽʡ ʽʥʬʫʟʽʾ 

ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ [239]. 

ɯʤʫʥʦʟʘʣʝʞʥʝ ʫʨʘʞʝʥʥʷ ʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ̒  

ʨʽʜʢʽʩʥʠʤ ʩʪʘʥʦʤ. ɼʘʥʝ ʽʤʫʥʦʟʘʣʝʞʥʝ ʧʦʙʽʯʥʝ ʷʚʠʱʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ 1,5% 

ʧʘʮʽʻʥʪʽʚ ʥʘ ʬʦʥʽ ʧʨʠʡʦʤʫ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʪʘ ʫ 1% ʧʽʩʣʷ ʤʦʥʦʪʝʨʘʧʽʾ ʘʥʪʠʪʽʣʘʤʠ ʜʦ PD-1/PD-L1. 

ʄʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʫ ʻ ʘʫʪʦʽʤʫʥʥʠʤ. ʇʨʦ ʮʝʡ ʬʘʢʪ ʩʚʽʜʯʘʪʴ ʟʥʠʞʝʥʘ 

ʝʢʩʧʨʝʩʽʷ PD-1 ʥʘ ʊ-ʢʣʽʪʠʥʘʭ ʪʘ ʘʥʪʠʪʽʣʘ ʜʦ GAD65 (ʛʣʫʪʘʤʘʪʜʝʢʘʨʙʦʢʩʠʣʘʟʠ 

65). 

ɻʽʧʝʨʛʣʽʢʝʤʽʷ ʥʝ ʟʘʚʞʜʠ ʷʚʣʷʻʪʴʩʷ ʥʘʩʣʽʜʢʦʤ ʧʨʠʡʦʤʫ ɯɯʂʊ. ɺʦʥʘ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʚʠʩʦʢʠʭ ʜʦʟ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ. ʇʦʯʘʪʦʢ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʩʪʫʧʦʚʠʡ. ɻʽʧʝʨʛʣʽʢʝʤʽʷ ʪʘ ʩʭʫʜʥʝʥʥʷ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʦʷʚʘʤʠ 

ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. ɼʦ ʧʦʷʚʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʦʟʥʘʢ ʤʠʥʘʻ ʚʽʜ 1 ʜʦ 

12 ʤʽʩʷʮʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʧʨʠʡʦʤʫ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ [240].  



ΤΣ 
 

ʂʨʽʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ, ʧʨʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ 

ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʋɿɼ. ʆʨʛʘʥ ʥʘʙʫʚʘʻ ʬʦʨʤʫ çʢʦʚʙʘʩʢʠè ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 

ʨʦʟʤʽʨʽ. ɯʤʫʥʦʟʘʣʝʞʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʥʝʦʙʭʽʜʥʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʟʽ ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ, ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʫʨʘʞʝʥʥʷʤ ʪʘ 

ʟʚʠʯʘʡʥʠʤ ʟʘʧʘʣʝʥʥʷʤ.  

ʇʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ɯɯʂʊ ʘʥʘʣʽʟ ʥʘ ʛʣʶʢʦʟʫ ʢʨʦʚʽ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʨʝʛʫʣʷʨʥʦ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʯʘʩʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʥʝʙʘʞʘʥʝ ʷʚʠʱʝ. ɼʣʷ 

ʤʝʥʝʜʞʤʝʥʪʫ ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʧʨʠʟʥʘʯʘʶʪʴ ʽʥʩʫʣʽʥ. ɯʤʫʥʦʪʝʨʘʧʽʶ ʚʽʜʤʽʥʷʶʪʴ ʜʦ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʦʙʤʽʥʫ ʮʫʢʨʫ [241]. 

ɯʤʫʥʦʟʘʣʝʞʥʽ ʥʝʙʘʞʘʥʽ ʷʚʠʱʘ ʟ ʙʦʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʤʝʥʰ ʥʽʞ 1% ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʽʥʛʽʙʽʪʦʨʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʂʘʨʜʽʦʪʦʢʩʠʯʥʽʩʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʭʚʦʨʦʙʘʤʠ ʩʝʨʮʷ ʚ ʘʥʘʤʥʝʟʽ ʪʘ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʨʘʧʽʾ. 

ɺʘʞʣʠʚʦ ʚʯʘʩʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʫʩʢʣʘʜʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʤʝʨʪʥʽʩʪʴ ʚʥʘʩʣʽʜʦʢ 

ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʩʪʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 50%. ʅʘʡʯʘʩʪʽʰʝ ʜʽʘʛʥʦʩʪʫʶʪʴ ʫʨʘʞʝʥʥʷ 

ʩʝʨʮʝʚʦʛʦ ʤôʷʟʫ ï ʤʽʦʢʘʨʜʠʪ [242]. 

ʇʨʦʷʚʠ ʤʽʦʢʘʨʜʠʪʫ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʙʽʛ ʤʦʞʝ 

ʙʫʪʠ ʬʫʣʴʤʽʥʘʥʪʥʠʤ ʽ ʧʨʦʷʚʣʷʪʠʩʷ ʪʷʞʢʠʤʠ ʘʨʠʪʤʽʷʤʠ, ʤʽʘʩʪʝʥʽʻʶ, ʤʽʦʟʠʪʦʤ. ʋ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʪʨʦʧʦʥʽʥʫ. ʉʠʩʪʦʣʽʯʥʘ 

ʜʠʩʬʫʥʢʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʙʣʠʟʴʢʦ 50% ʦʩʽʙ. ʈʠʟʠʢ ʩʤʝʨʪʽ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʻ 

ʤʘʢʩʠʤʘʣʴʥʠʤ.  

ʅʘ ʬʦʥʽ ʧʨʠʡʦʤʫ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʜʦʚʦʣʽ ʯʘʩʪʦ 

ʚʠʥʠʢʘʶʪʴ ʩʝʨʮʝʚʽ ʘʨʠʪʤʽʾ (ʰʣʫʥʦʯʢʦʚʽ ʪʘ ʧʝʨʝʜʩʝʨʜʥʽ), ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ 

ʧʨʦʚʽʜʥʦʩʪʽ. ʋ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʤʦʞʝ ʥʘʩʪʘʪʠ ʨʘʧʪʦʚʘ ʩʤʝʨʪʴ. ʂʨʽʤ ʪʦʛʦ, ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʽʩʥʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʚʘʩʢʫʣʽʪʫ ʪʘ 

ʧʝʨʠʢʘʨʜʠʪʫ. ʉʭʦʞʫ ʟ ʤʽʦʢʘʨʜʠʪʦʤ ʢʣʽʥʽʯʥʫ ʩʠʤʧʪʦʤʘʪʠʢʫ ʤʘʻ ʩʠʥʜʨʦʤ 

ʊʘʢʦʮʫʙʦ. ʅʘ ʢʦʨʠʩʪʴ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʤʽʦʢʘʨʜʠʪʫ ʩʚʽʜʯʘʪʴ ʤʽʦʟʠʪ, ʤʽʦʢʘʨʜʠʪ ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ ʚ ʘʥʘʤʥʝʟʽ [243]. 

ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʽʤʫʥʦʟʘʣʝʞʥʠʤ ʪʦʢʩʠʯʥʠʤ ʫʨʘʞʝʥʥʷʤ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʥʝ ʟʘʚʞʜʠ ʛʦʩʪʨʠʡ. ɺʯʝʥʽ ʧʦʚʽʜʦʤʣʷʣʠ ʧʨʦ ʚʠʧʘʜʢʠ 



ΤΤ 
 
çʪʣʽʶʯʦʛʦè ʤʽʦʢʘʨʜʠʪʫ, ʱʦ ʤʘʻ ʭʨʦʥʽʯʥʠʡ ʧʝʨʝʙʽʛ. ʇʦʪʝʥʮʽʡʥʦ ʨʝʘʢʮʽʷ ʥʘ 

ʚʚʝʜʝʥʥʷ ɯɯʂʊ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʟ ʧʝʨʰʠʭ ʜʥʽʚ ʣʽʢʫʚʘʥʥʷ. ʇʨʦʪʝ, ʮʝ ʤʦʞʝ ʩʪʘʪʠʩʷ ʚ 

ʽʥʪʝʨʚʘʣʽ ʚʽʜ ʢʽʣʴʢʦʭ ʜʥʽʚ ʜʦ 15 ʤʽʩʷʮʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʫʨʘʞʝʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʣʘʙʦʨʘʪʦʨʥʽ ʪʝʩʪʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʡʥʽ ʤʝʪʦʜʠ. ʇʦʢʘʟʥʠʢʠ ʩʝʨʮʝʚʠʭ ʙʽʦʤʘʨʢʝʨʽʚ ʪʘ 

ʟʤʽʥʠ ʥʘ ɽʂɻ ʥʝʩʧʝʮʠʬʽʯʥʽ, ʧʨʦʪʝ ʜʦʩʪʫʧʥʽ. ɽʭʦʢʘʨʜʽʦʛʨʘʬʽʷ, ʄʈʊ ʩʝʨʮʷ, ʇɽʊ-

ʂʊ ʪʘ ʙʽʦʧʩʽʷ ʤʽʦʢʘʨʜʫ ʚʚʘʞʘʶʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʢʘʨʜʽʦʪʦʢʩʠʯʥʦʩʪʽ, ʩʧʨʠʯʠʥʝʥʦʾ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ [244]. 

ʄʽʦʢʘʨʜʠʪ, ʱʦ ʚʠʥʠʢ ʚʥʘʩʣʽʜʦʢ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ɯɯʂʊ, ʧʦʪʨʽʙʥʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʟ ʤʽʦʢʘʨʜʠʪʘʤʠ ʽʥʰʦʾ ʝʪʽʦʣʦʛʽʾ. ɼʦ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʽʥʬʝʢʮʽʡʥʽ ʪʘ ʥʝʽʥʬʝʢʮʽʡʥʽ ʬʘʢʪʦʨʠ. ɿʦʢʨʝʤʘ, ʜʝʷʢʽ 

ʙʘʢʪʝʨʽʾ, ʚʽʨʫʩʠ, ʧʘʨʘʟʠʪʠ ʯʠ ʛʨʠʙʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʟʘʧʘʣʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʤôʷʟʫ. 

ʅʝʽʥʬʝʢʮʽʡʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʷʚʠ ʤʽʦʢʘʨʜʠʪʫ ʻ ʘʫʪʦʽʤʫʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʝʷʢʽ 

ʤʝʜʠʢʘʤʝʥʪʠ, ʨʘʜʽʘʮʽʡʥʝ ʦʧʨʦʤʽʥʝʥʥʷ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʻ ʦʩʪʘʪʦʯʥʘ ʚʽʜʤʽʥʘ ʽʤʫʥʦʪʝʨʘʧʽʾ ʧʨʠ 

ʧʦʷʚʽ ʥʘʡʤʝʥʰʠʭ ʦʟʥʘʢ ʪʦʢʩʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʤôʷʟʫ. ʇʘʮʽʻʥʪʘʤ 

ʧʨʠʟʥʘʯʘʶʪʴ ʩʪʝʨʦʾʜʠ, ʘ ʫ ʩʢʣʘʜʥʠʭ ʪʘ ʨʝʬʨʘʢʪʝʨʥʠʭ ʚʠʧʘʜʢʘʭ ï ̔ ʥʬʣʽʢʩʠʤʘʙ 

[245]. 

ʐʢʽʨʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 30ï60% ʧʘʮʽʻʥʪʽʚ, ʱʦ ʦʪʨʠʤʫʶʪʴ 

ʣʽʢʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʇʨʠ ʤʦʥʦʪʝʨʘʧʽʾ 

ʙʣʦʢʘʪʦʨʘʤʠ PD-L1 ʧʦʙʽʯʥʘ ʜʽʷ ʥʘ ʰʢʽʨʫ ʤʝʥʰ ʚʠʨʘʞʝʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʙʣʦʢʘʪʦʨʘʤʠ PD-1, CTLA-4 ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʶ ʪʝʨʘʧʽʻʶ (20% ʧʨʦʪʠ 34ï42, 44ï59 

ʪʘ 59ï72% ʚʽʜʧʦʚʽʜʥʦ). ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʟʚôʷʟʦʢ ʤʽʞ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ 

ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʧʦʙʽʯʥʦʛʦ ʝʬʝʢʪʫ ʪʘ ʛʨʫʧʦʶ ʽʤʫʥʦʧʨʝʧʘʨʘʪʫ. ʊʷʞʢʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ ʧʽʩʣʷ ʤʦʥʦʪʝʨʘʧʽʾ ʙʣʦʢʘʪʦʨʘʤʠ PD-L1 

(7,2% ʚʠʧʘʜʢʽʚ), ʥʽʞ CTLA-4 ʯʠ PD-1 ʫ (4,7% ʪʘ 2,3% ʚʽʜʧʦʚʽʜʥʦ). ʊʨʘʜʠʮʽʡʥʦ, 

ʢʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʡʚʠʱʦʾ ʯʘʩʪʦʪʠ ʰʢʽʨʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 

ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʩʪʫʧʝʥʷ (14,5%) [246]. 



ΤΥ 
 

ʂʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʤʫʥʦʟʘʣʝʞʥʝ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ. ʄʘʢʫʣʦʧʘʧʫʣʷʨʥʠʡ ʚʠʩʠʧ ʻ ʥʘʡʯʘʩʪʽʰʠʤ ʰʢʽʨʥʠʤ 

ʥʝʙʘʞʘʥʠʤ ʷʚʠʱʝʤ. ʇʽʜ ʯʘʩ ʬʽʟʠʢʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʝʨʠʪʝʤʘʪʦʟʥʽ 

ʧʘʧʫʣʠ ʪʘ ʧʣʷʤʠ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʟʣʠʪʪʷ. ɺʠʩʠʧ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʰʢʽʨʽ ʪʫʣʫʙʘ ʪʘ ʢʽʥʮʽʚʦʢ. ɯʥʢʦʣʠ ʤʘʢʫʣʦʧʘʧʫʣʷʨʥʠʡ ʚʠʩʠʧ ʧʨʦʛʨʝʩʫʻ ʽ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʩʠʥʜʨʦʤ ʉʪʽʚʝʥʘ-ɼʞʦʥʩʦʥʘ ʘʙʦ ʩʠʥʜʨʦʤ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ, 

ʽʥʜʫʢʦʚʘʥʠʡ ʣʽʢʘʤʠ. ʇʨʦ ʪʷʞʢʠʡ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʩʚʽʜʯʘʪʴ ʧʦʷʚʘ ʧʫʭʠʨʽʚ, 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʝʧʽʜʝʨʤʽʩʫ, ʨʦʟʚʠʪʦʢ ʤʫʢʦʟʠʪʫ, ʧʦʷʚʘ ʣʠʭʦʤʘʥʢʠ ʪʘ ʣʽʤʬʘʜʝʥʦʧʘʪʽʾ.  

ɯʥʛʽʙʽʪʦʨʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʷʚʠ 

ʝʢʟʝʤʠ, ʧʩʦʨʽʘʟʫ ʘʙʦ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʠʭ ʚʠʩʠʧʘʥʴ, ʚʽʪʽʣʽʛʦ, ʙʫʣʴʦʟʥʠʭ ʚʦʛʥʠʱ, 

ʘʣʦʧʝʮʽʾ ʪʘ ʩʚʝʨʙʝʞʫ. ʉʣʽʜ ʨʝʪʝʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʧʘʮʽʻʥʪʘʤʠ, ʫ ʷʢʠʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʧʫʭʠʨʽʚ, ʤʫʢʦʟʠʪ, ʚʽʜʰʘʨʫʚʘʥʥʷ ʝʧʽʜʝʨʤʽʩʫ, ʚʠʩʦʢʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ [247].  

ɯʤʫʥʦʟʘʣʝʞʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʪʠʞʥʽʚ ʘʙʦ 

ʤʽʩʷʮʽʚ ʣʽʢʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ɼʣʷ ʢʦʞʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʰʢʽʨʥʦʾ ʨʝʘʢʮʽʾ ʭʘʨʘʢʪʝʨʥʽ ʩʚʦʾ ʯʘʩʦʚʽ ʤʝʞʽ ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʤʘʢʫʣʦʧʘʧʫʣʷʨʥʠʡ ʪʘ ʧʩʦʨʽʘʟʦʧʦʜʽʙʥʠʡ ʚʠʩʠʧʠ 

ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ 3ï6 ʪʠʞʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʽʤʫʥʦʪʝʨʘʧʽʾ. ɼʣʷ ʨʦʟʚʠʪʢʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʩʦʨʽʘʟʫ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʯʘʩʫ ï ʜʦ 12 ʪʠʞʥʽʚ, ʘʣʦʧʝʮʽʾ ï 12ï24, 

ʚʽʪʽʣʽʛʦ ï 26 ʪʠʞʥʽʚ. ʉʚʝʨʙʽʞ ʰʢʽʨʠ ʤʦʞʝ ʪʫʨʙʫʚʘʪʠ ʧʘʮʽʻʥʪʽʚ ʚʞʝ ʯʝʨʝʟ ʪʠʞʜʝʥʴ 

ʧʩ̔ʣʷ ʧʝʨʰʦʛʦ ʚʚʝʜʝʥʥʷ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʉʢʣʝʨʦʜʝʨʤʽʷ ʚʠʥʠʢʘʻ 

ʜʫʞʝ ʨʽʜʢʦ. ɿʘʟʚʠʯʘʡ ʧʦʪʨʽʙʝʥ ʪʨʠʚʘʣʠʡ ʧʨʠʡʦʤ ɯɯʂʊ (ʜʦ 48 ʪʠʞʥʽʚ) [248]. 

ɼʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʧʨʦʚʦʜʷʪʴ ʟ 

ʘʣʝʨʛʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ, ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʪʘ ʚʽʨʫʩʥʠʤʠ ʽʥʬʝʢʮʽʷʤʠ, ʛʨʠʙʢʦʚʠʤ ʪʘ 

ʘʫʪʦʽʤʫʥʥʠʤ ʫʨʘʞʝʥʥʷʤ ʰʢʽʨʠ. 

ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʚʠʩʠʧʢʠ ʣʝʛʢʦʛʦ ʩʪʫʧʝʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʘʟʽ ʟ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʘʤʠ, ʧʝʨʦʨʘʣʴʥʽ ʘʥʪʠʛʽʩʪʘʤʽʥʥʽ ʧʨʝʧʘʨʘʪʠ ʪʘ ʟʚʦʣʦʞʫʶʯʽ ʢʨʝʤʠ. 

ʇʨʦʪʝ, ʧʘʮʽʻʥʪʠ, ʱʦ ʤʘʶʪʴ ʦʙʰʠʨʥʠʡ ʚʠʩʠʧ ʪʘ ʣʠʭʦʤʘʥʢʫ ʧʦʪʨʝʙʫʶʪʴ 

ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʩʪʝʨʦʾʜʽʚ ʫ ʜʦʟʽ 0,5ï1 ʤʛ/ʢʛ/ʜʝʥʴ. ʇʨʠ ʣʝʛʢʦʤʫ ʩʪʫʧʝʥʽ 

ʪʷʞʢʦʩʪʽ ʽʤʫʥʦʟʘʣʝʞʥʦʛʦ ʥʝʙʘʞʘʥʦʛʦ ʷʚʠʱʘ ̔ ʤʫʥʦʪʝʨʘʧʽʶ ʥʝ ʧʨʠʧʠʥʷʶʪʴ. ɺ 



ΤΦ 
 
ʙʽʣʴʰ ʪʷʞʢʠʭ ʚʠʧʘʜʢʘʭ ɯɯʂʊ ʤʦʞʫʪʴ ʙʫʪʠ ʪʠʤʯʘʩʦʚʦ ʘʙʦ ʦʩʪʘʪʦʯʥʦ ʚʽʜʤʽʥʝʥʽ 

[249].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʫʥʦʟʘʣʝʞʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʻ ʚʘʞʣʠʚʠʤ ʦʙʤʝʞʝʥʥʷʤ ʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ 

ʜʦ ʩʝʨʡʦʟʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʟ ʙʦʢʫ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ. ʈʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʾʾ 

ʚʠʥʠʢʥʝʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʩʚʦʻʯʘʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʽʤʫʥʦʪʝʨʘʧʽʶ. 

 

1.5. ɯʤʫʥʦʪʝʨʘʧʽʷ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʦʛʦ ʨʘʢʫ ʣʝʛʝʥʴ: ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ 

ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʘʨʢʝʨʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ɽʧʽʜʝʤʽʦʣʦʛʽʷ ʪʘ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʅɼʂʈʃ. ʅɼʂʈʃ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʘʛʦʤʽʰʠʭ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʾ ʦʥʢʦʣʦʛʽʾ, ʥʘ ʷʢʠʡ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 85% ʫʩʽʭ 

ʚʠʧʘʜʢʽʚ ʨʘʢʫ ʣʝʛʝʥʴ, ʽ ʩʘʤʝ ʮʝʡ ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʧʽʜʪʠʧ ʥʘʡʙʽʣʴʰʝ ʚʠʟʥʘʯʘʻ 

ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʽ ʧʦʢʘʟʥʠʢʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ [250]. ɿʘ ʜʘʥʠʤʠ 

GLOBOCAN, ʫ 2022 ʨʦʮʽ ʨʘʢ ʣʝʛʝʥʴ ʙʫʚ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʦʥʢʦʣʦʛʽʯʥʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʫ ʩʚʽʪʽ ʪʘ ʬʦʨʤʫʚʘʚ ʪʝʥʜʝʥʮʽʾ ʛʣʦʙʘʣʴʥʦʛʦ ʦʥʢʦʣʦʛʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʟʨʦʩʪʘʶʯʫ ʤʝʜʠʯʥʫ ʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ 

ʟʥʘʯʫʱʽʩʪʴ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʜʦ 2050 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʧʨʦʜʦʚʞʠʪʴ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʩʪʘʨʽʥʥʷʤ ʥʘʩʝʣʝʥʥʷ, ʟʨʦʩʪʘʥʥʷʤ ʛʣʦʙʘʣʴʥʦʾ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ, ʟʤʽʥʦʶ ʩʪʨʫʢʪʫʨʠ ʩʧʦʞʠʚʘʥʥʷ ʪʶʪʶʥʦʚʠʭ ʚʠʨʦʙʽʚ, 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʧʦʰʠʨʝʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʥʝ 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʘʣʽʥʥʷʤ, ʟʦʢʨʝʤʘ ʧʨʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʽ ʣʝʛʝʥʴ [251]. 

ɿ ʢʣʽʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʅɼʂʈʃ ʚʠʨʽʟʥʷʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ 

ʧʨʠʨʦʜʦʶ, ʛʝʥʝʪʠʯʥʠʤ ʧʦʣʽʤʦʨʬʽʟʤʦʤ, ʚʠʩʦʢʦʽʥʚʘʟʠʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʪʘ 

ʟʥʘʯʥʦʶ ʯʘʩʪʢʦʶ ʧʽʟʥʴʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ. ʇʘʮʽʻʥʪʠ ʯʘʩʪʦ ʟʚʝʨʪʘʶʪʴʩʷ ʽʟ 

ʧʦʰʠʨʝʥʦʶ ʩʪʘʜʽʻʶ ʭʚʦʨʦʙʠ, ʱʦ ʨʦʙʠʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʘʜʠʢʘʣʴʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʦʙʤʝʞʝʥʠʤʠ. ʅʘʚʽʪʴ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʩʪʘʥʜʘʨʪʥʽ ʩʭʝʤʠ 

ʭʽʤʽʦʪʝʨʘʧʽʾ ʯʠ ʭʽʤʽʦʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ, ʨʽʚʝʥʴ ʧôʷʪʠʨʽʯʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʠʤ, ʘ ʨʠʟʠʢ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʚʠʩʦʢʠʤ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʩʠʩʪʝʤʥʘ 

ʪʝʨʘʧʽʷ ʻ ʢʣʶʯʦʚʦʶ ʪʦʯʢʦʶ ʚʧʣʠʚʫ ʥʘ ʧʨʦʛʥʦʟ, ʡ ʩʘʤʝ ʪʦʤʫ ʅɼʈʃ ʩʪʘʚ ʦʜʥʠʤ ʽʟ 



ΥΜ 
 
ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʨʦʙʢʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʪʠʨʘʢʦʚʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, 

ʚʢʣʶʯʥʦ ʽʟ ʽʤʫʥʦʪʝʨʘʧʽʻʶ [252]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʽʤʫʥʦʪʝʨʘʧʽʷ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʘ ʧʘʨʘʜʠʛʤʫ ʣʽʢʫʚʘʥʥʷ 

ʧʦʰʠʨʝʥʦʛʦ ʅɼʂʈʃ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʫʡʥʫʶʪʴ ʧʫʭʣʠʥʥʽ ʢʣʽʪʠʥʠ, ɯɯʂʊ ʤʦʜʠʬʽʢʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ 

ʪʘ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʤʫ çʩʘʤʦʩʪʽʡʥʦè ʚʽʜʥʦʚʠʪʠ ʝʬʝʢʪʠʚʥʝ 

ʧʨʦʪʠʧʫʭʣʠʥʥʝ ʨʝʘʛʫʚʘʥʥʷ. ʎʝ ʟʘʙʝʟʧʝʯʠʣʦ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʣʽʢʫʚʘʥʥʷ ʫ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʽʚ 

ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʠʩʝʤʽʥʦʚʘʥʦʛʦ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ [253]. ɯʤʫʥʦʪʝʨʘʧʽʷ 

ʪʘʢʦʞ ʤʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʅɼʂʈʃ, ʜʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʥʝʦʘʜôʶʚʘʥʪʥʘ ʘʙʦ ʘʜôʶʚʘʥʪʥʘ ʩʪʨʘʪʝʛʽʷ, ʱʦ ʧʽʜʩʠʣʶʻ ʧʦʪʝʥʮʽʘʣ 

ʨʘʜʠʢʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʨʝʮʠʜʠʚʫ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʤʽʢʨʦʤʝʪʘʩʪʘʪʠʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ [254]. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʧʨʠ ʅɼʂʈʃ ʩʴʦʛʦʜʥʽ ʚʠʭʦʜʠʪʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʚʠʢʣʶʯʥʦ ʧʽʟʥʽʭ 

ʩʪʘʜʽʡ ʭʚʦʨʦʙʠ. 

ʇʦʧʨʠ ʟʘʛʘʣʴʥʽ ʫʩʧʽʭʠ, ʢʣʽʥʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ɯɯʂʊ ʟʘʣʠʰʘʶʪʴʩʷ 

ʛʝʪʝʨʦʛʝʥʥʠʤʠ. ʏʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʜʦʩʷʛʘʻ ʪʨʠʚʘʣʦʾ ʨʝʤʽʩʽʾ, ʪʦʜʽ ʷʢ ʽʥʰʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʝʨʚʠʥʥʫ ʘʙʦ ʚʪʦʨʠʥʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʪʝʨʘʧʽʾ. ɺʽʜʤʽʥʥʦʩʪʽ ʫ 

ʧʨʦʛʥʦʟʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʙʽʦʣʦʛʽʯʥʠʤ ʧʽʜʪʠʧʦʤ ʅɼʂʈʃ, ʩʪʘʪʫʩʦʤ PD-L1, 

ʤʫʪʘʮʽʡʥʠʤʠ ʜʨʘʡʚʝʨʘʤʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ 

ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʦʨʛʘʥʽʟʤʫ [255]. ʎʷ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʩʪʘʣʘ 

ʧʝʨʝʜʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʥʘʫʢʦʚʦʛʦ ʪʘ ʢʣʽʥʽʯʥʦʛʦ ʧʨʽʦʨʠʪʝʪʫ ï 

ʚʠʷʚʣʝʥʥʷ ʥʘʜʽʡʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʽʤʦʚʽʨʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʙʠ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʽʤʫʥʥʦʾ ʪʝʨʘʧʽʾ ʅɼʂʈʃ ʪʘ ʫʥʠʢʥʫʪʠ 

ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʜʦʨʦʛʦʛʦ ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ. 

ɺʝʣʠʯʝʟʥʠʡ ʛʣʦʙʘʣʴʥʠʡ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʤʝʜʠʯʥʠʡ ʪʷʛʘʨ 

ʅɼʂʈʃ, ʨʘʟʦʤ ʟ ʜʦʢʘʟʦʚʦʶ ʟʜʘʪʥʽʩʪʶ ʽʤʫʥʦʪʝʨʘʧʽʾ ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʶʚʘʪʠ 

ʧʨʦʛʥʦʟ ʫ ʚʠʙʨʘʥʠʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ, ʨʦʙʠʪʴ ʩʘʤʝ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ 

ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʽʤʫʥʦʪʝʨʘʧʽʾ 
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ʪʘ ʩʠʩʪʝʤʥʦʾ ʧʨʝʮʠʟʽʡʥʦʾ ʦʥʢʦʣʦʛʽʾ. ʉʘʤʝ ʪʦʤʫ ʧʦʛʣʠʙʣʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ, ʬʘʢʪʦʨʽʚ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʚʽʜʧʦʚʽʜʽ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʧʨʠ ʅɼʂʈʃ ʤʘʻ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʣʽʥʽʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯɯʂʊ ʧʨʠ ʅɼʈʃ. ɯʥʽʮʽʘʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯɯʂʊ 

ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʣʘ ʧʘʨʘʜʠʛʤʫ ʣʽʢʫʚʘʥʥʷ ʅɼʂʈʃ, ʦʩʢʽʣʴʢʠ ʮʽ ʧʨʝʧʘʨʘʪʠ ʟʜʘʪʥʽ 

çʨʦʟʙʣʦʢʫʚʘʪʠè ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʚʽʜʥʦʚʣʶʶʯʠ 

ʝʬʝʢʪʦʨʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʙʫʣʘ ʧʨʠʛʥʽʯʝʥʘ ʤʝʭʘʥʽʟʤʘʤʠ ʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ [255]. ʅɼʂʈʃ ʩʪʘʚ ʦʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʩʦʣʽʜʥʠʭ ʧʫʭʣʠʥʥʠʭ ʪʠʧʽʚ, ʜʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ PD-1/PD-L1 ʙʫʣʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ ʽ ʚʢʣʶʯʝʥʦ ʷʢ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʰʦʾ ʣʽʥʽʾ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʯʘʩʪʠʥʠ ʧʘʮʽʻʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʽʟ ʚʠʩʦʢʦʶ 

ʝʢʩʧʨʝʩʽʻʶ PD-L1 [256]. 

ɯʤʫʥʦʪʝʨʘʧʽʷ ʦʪʨʠʤʘʣʘ ʰʠʨʦʢʝ ʢʣʽʥʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʫ ʤʦʥʦʪʝʨʘʧʽʾ, ʪʘʢ 

ʽ ʫ ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʭʝʤʘʭ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʪʘ ʘʥʪʠʘʥʛʽʦʛʝʥʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʇʦʻʜʥʘʥʥʷ ɯɯʂʊ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʧʦʪʝʥʮʽʶʻ ʧʝʨʝʭʨʝʩʥʠʡ ʩʠʥʝʨʛʽʯʥʠʡ ʝʬʝʢʪ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟʽ ʟʜʘʪʥʽʩʪʶ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʽʜʚʠʱʫʚʘʪʠ ʽʤʫʥʦʛʝʥʥʽʩʪʴ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʧʦʣʝʛʰʫʶʯʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʫʭʣʠʥʠ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ [253]. 

ʂʦʤʙʽʥʘʮʽʾ ʟ ʘʥʪʠ-VEGF ʘʛʝʥʪʘʤʠ ʪʘʢʦʞ ʟʜʘʪʥʽ ʧʦʢʨʘʱʫʚʘʪʠ ʽʥʬʽʣʴʪʨʘʮʽʶ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʟʥʠʞʫʚʘʪʠ ʽʥʛʽʙʽʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʫ ʤʽʢʨʦʦʪʦʯʝʥʥʽ ʧʫʭʣʠʥʠ [257]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʘʮʽʦʥʘʣʴʥʝ ʢʦʤʙʽʥʫʚʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʽʾ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʫ ʩʫʯʘʩʥʽʡ ʦʥʢʦʧʫʣʴʤʦʥʦʣʦʛʽʾ [258]. 

PD-1/PD-L1 ʙʣʦʢʘʪʦʨʠ ʩʪʘʣʠ ʢʣʽʥʽʯʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʣʽʢʫʚʘʥʥʷ ʫ ʉʐɸ ʪʘ 

ɭʚʨʦʧʽ, ʧʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʚʠʙʨʘʥʽʡ 

ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʶʪʴ ʨʫʪʠʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʮʠʪʦʪʦʢʩʠʯʥʦʾ 

ʭʽʤʽʦʪʝʨʘʧʽʾ [259]. ɺʘʞʣʠʚʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʽʤʫʥʦʪʝʨʘʧʽʾ ʧʨʠ ʅɼʂʈʃ ʻ ʯʘʩʪʢʘ 

ʧʘʮʽʻʥʪʽʚ ʟ ʪʨʠʚʘʣʠʤ çʚʠʞʠʚʘʥʥʷʤ ʙʝʟ ʣʽʢʫʚʘʥʥʷè, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪ 

ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʽ, ʯʦʛʦ ʢʣʘʩʠʯʥʽ ʩʠʩʪʝʤʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ 

ʤʦʞʫʪʴ [260]. ʅʘʷʚʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʪʨʠʤʘʥʥʷ ʪʨʠʚʘʣʦʾ ʨʝʤʽʩʽʾ ʙʝʟ 

ʧʽʜʪʨʠʤʫʶʯʦʾ ʪʝʨʘʧʽʾ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʥʮʠʧʦʚʠʭ ʧʝʨʝʚʘʛ ʮʴʦʛʦ ʢʣʘʩʫ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ 

ʅɼʂʈʃ [261]. 
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ʈʘʟʦʤ ʟ ʪʠʤ ʽʤʫʥʦʪʝʨʘʧʽʷ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʨʠʟʠʢʦʤ ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʪʦʢʩʠʯʥʠʭ 

ʨʝʘʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʢʣʽʥʽʯʥʦ ʟʥʘʯʠʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ. ɯʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʽ 

ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʙʣʦʢʫʚʘʥʥʽ PD-1 ʪʘ CTLA-

4, ʱʦ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ [262]. ɺʘʞʣʠʚʠʤ ʚʠʢʣʠʢʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʫ ʬʽʥʘʥʩʦʚʦʾ 

ʪʦʢʩʠʯʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʪʝʨʘʧʽʷ ɯɯʂʊ ʤʘʻ ʚʠʩʦʢʽ ʝʢʦʥʦʤʽʯʥʽ ʚʠʪʨʘʪʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʪʠ ʩʫʪʪʻʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ [263]. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʽʥʽʯʥʽ ʨʽʰʝʥʥʷ ʤʘʶʪʴ 

ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʨʠʟʠʢʫ, ʧʦʪʝʥʮʽʡʥʦʾ ʢʦʨʠʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʦʮʽʣʴʥʦʩʪʽ [259]. 

ʇʦʩʪʫʧʦʚʦ ʽʤʫʥʦʪʝʨʘʧʽʷ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʣʠʰʝ ʤʝʪʘʩʪʘʪʠʯʥʦʾ ʧʦʧʫʣʷʮʽʾ. 

ɺʩʝ ʙʽʣʴʰʝ ʜʦʢʘʟʽʚ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯɯʂʊ ʫ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʅɼʂʈʃ ʷʢ ʫ ʥʝʦʘʜôʶʚʘʥʪʥʦʤʫ ʨʝʞʠʤʽ, ʪʘʢ ʽ ʚ ʘʜôʶʚʘʥʪʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ ʧʫʭʣʠʥʠ [254]. ʈʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯɯʂʊ ʫ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʧʫʭʣʠʥʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʦʙʨʘʞʘʻ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʫʯʘʩʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʚʽʜ ʦʯʽʢʫʚʘʥʥʷ ʧʨʦʛʨʝʩʽʾ ʜʦ ʨʘʥʥʴʦʾ ʘʢʪʠʚʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʽʤʫʥʥʦʾ ʢʦʨʝʢʮʽʾ 

[261]. ʎʝ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʝʚʦʣʶʮʽʾ ʩʪʘʥʜʘʨʪʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʧʝʨʝʛʣʷʜʫ ʨʦʣʽ ʭʽʨʫʨʛʽʾ, ʪʘʨʛʝʪʥʦʾ ʪʘ ʭʽʤʽʦʪʝʨʘʧʽʾ ʷʢ ʤʦʥʦʮʝʥʪʨʠʯʥʠʭ ʩʪʨʘʪʝʛʽʡ. 

ɺʨʘʭʦʚʫʶʯʠ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɯɯʂʊ ʧʨʠ ʅɼʂʈʃ 

ʩʴʦʛʦʜʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʪʨʘʪʝʛʽʷ, ʱʦ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʶ ʪʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʤʫʣʴʪʠʧʘʨʘʤʝʪʨʠʯʥʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ 

ʦʟʥʘʢʘʭ, ʪʦʙʪʦ ʧʦʻʜʥʘʥʥʽ ʢʣʽʥʽʯʥʠʭ, ʤʦʣʝʢʫʣʷʨʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ [264]. ʉʘʤʝ ʪʦʤʫ ʩʫʯʘʩʥʽ ʢʣʽʥʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʘʢʪʠʚʥʦ ʬʦʨʤʫʶʪʴ ʪʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʧʝʨʝʭʦʜʫ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʽʤʫʥʦʦʥʢʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʪʦʢʩʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [265]. 

ʇʨʦʙʣʝʤʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ ʧʨʠ ʅɼʂʈʃ.  ʆʜʥʽʻʶ 

ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʅɼʂʈʃ ʻ ʟʥʘʯʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ 

ʢʣʽʥʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ, ʥʘʚʽʪʴ ʟʘ ʦʜʥʘʢʦʚʠʭ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʭʦʞʠʭ ʢʣʽʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʏʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʜʝʤʦʥʩʪʨʫʻ 
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ʪʨʠʚʘʣʽ ʨʝʤʽʩʽʾ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʤʘʶʪʴ ʧʝʨʚʠʥʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʘʙʦ ʰʚʠʜʢʝ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʥʘ ʬʦʥʽ ʪʝʨʘʧʽʾ ʽʥʛʽʙʽʪʦʨʘʤʠ PD-1/PD-L1 [265]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʢʣʘʜʥʫ ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ ʧʨʠʨʦʜʫ ʽʤʫʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʫʭʣʠʥʦʶ ʪʘ ʦʨʛʘʥʽʟʤʦʤ 

ʭʚʦʨʦʛʦ, ʘ ʪʘʢʦʞ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʦʜʠʥʦʢʠʭ ʙʽʦʤʘʨʢʝʨʽʚ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ [255]. 

ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʨʘʧʽʶ ʟʫʤʦʚʣʝʥʘ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʛʝʥʝʪʠʯʥʠʭ 

ʪʘ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥʘʭ ʧʫʭʣʠʥʠ, ʨʽʚʥʝʤ ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʩʢʣʘʜʦʤ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʥʘʷʚʥʽʩʪʶ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʢʣʽʪʠʥ, ʨʝʛʫʣʷʪʦʨʥʠʭ ʮʠʪʦʢʽʥʽʚ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

[264]. ʅʘʧʨʠʢʣʘʜ, ʧʫʭʣʠʥʠ ʟ ʚʠʩʦʢʠʤ ʤʫʪʘʮʽʡʥʠʤ ʪʷʛʘʨʝʤ ʯʘʩʪʽʰʝ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʟʥʘʯʥʦ ʚʠʱʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ, ʱʦ 

ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ PD-1/PD-L1 ʙʣʦʢʘʪʦʨʽʚ 

[266]. ʇʨʦʪʝ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʠʤ ʧʫʭʣʠʥʥʠʤ ʤʫʪʘʮʽʡʥʠʤ ʪʷʛʘʨʝʤ 

ʚʩʝ ʦʜʥʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ, ʱʦ ʜʦʚʦʜʠʪʴ ʩʢʣʘʜʥʽʩʪʴ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʽʩʪʴ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ [267]. 

ɼʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʚʧʣʠʚ ʩʠʩʪʝʤʥʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ 

ʩʦʤʘʪʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʘʮʽʻʥʪʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʩʘʨʢʦʧʝʥʽʷ, ʚʪʨʘʪʘ ʤôʷʟʦʚʦʾ ʤʘʩʠ ʪʘ 

ʟʤʽʥʠ ʫ ʞʠʨʦʚʽʡ ʤʘʩʽ ʧʦʚôʷʟʘʥʽ ʟ ʛʽʨʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʨʘʧʽʾ ɯɯʂʊ, ʥʘʚʽʪʴ ʧʨʠ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ PD-L1 [268]. ɸʥʘʣʦʛʽʯʥʦ, ʧʘʮʽʻʥʪʠ ʟ ʚʠʨʘʞʝʥʠʤ ʟʘʧʘʣʴʥʠʤ 

ʩʠʩʪʝʤʥʠʤ ʬʦʥʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ NLR (neutrophil-to-

lymphocyte ratio), ʤʘʶʪʴ ʛʽʨʰʫ ʢʣʽʥʽʯʥʫ ʚʽʜʧʦʚʽʜʴ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʨʦʣʴ ʽʤʫʥʥʦ-

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʷʢ ʤʦʜʝʨʘʪʦʨʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ [269]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʢʣʽʥʽʯʥʽ ʙʽʦʤʘʨʢʝʨʠ, ʱʦ ʽʥʪʝʛʨʫʶʪʴ ʩʠʩʪʝʤʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʦʨʛʘʥʽʟʤʫ, 

ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ʉʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʚʽʜʽʛʨʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʩʭʝʤ ʪʘ ʩʫʧʫʪʥʻ ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʫ ʚʠʩʦʢʠʭ ʜʦʟʘʭ 

ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ, ʱʦ ʜʦʚʝʜʝʥʦ ʚ ʢʣʽʥʽʯʥʠʭ ʢʦʛʦʨʪʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ [35]. ʊʘʢʦʞ ʩʫʧʫʪʥʽ ʘʚʪʦʽʤʫʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʣʽʢʫʚʘʥʥʷ 

ʽʤʫʥʦʩʫʧʨʝʩʘʥʪʘʤʠ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʠʭ ʩʫʧʫʪʥʽʭ ʪʘʨʛʝʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 



ΥΠ 
 
ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʷʢʽʩʪʴ ʘʢʪʠʚʦʚʘʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʤʦʜʫʣʶʚʘʪʠ ʟʜʘʪʥʽʩʪʴ 

ɯɯʂʊ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʨʠʚʘʣʫ ʨʝʤʽʩʽʶ [270]. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʧʘʮʽʻʥʪʽʚ ʨʦʟʚʠʚʘʻ 

ʚʪʦʨʠʥʥʫ (ʥʘʙʫʪʫ) ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ, ʥʘʚʽʪʴ ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ 

ʫʩʧʽʰʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺʥʫʪʨʽʰʥʴʦʢʣʦʥʘʣʴʥʘ ʝʚʦʣʶʮʽʷ ʧʫʭʣʠʥʠ, ʟʤʽʥʠ ʘʥʪʠʛʝʥ-

ʧʨʝʟʝʥʪʘʮʽʾ, ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʰʣʷʭʽʚ 

ʽʤʫʥʥʦʾ ʩʫʧʨʝʩʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪʠ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ɯɯʂʊ [267]. ʎʝ ʧʦʷʩʥʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ, 

ʘ ʥʝ ʣʠʰʝ ʜʦ ʧʦʯʘʪʢʫ ʪʝʨʘʧʽʾ [271]. 

ʆʪʞʝ, ʢʣʽʥʽʯʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʧʨʠ ʅɼʂʈʃ ʻ ʢʣʶʯʦʚʠʤ ʙʘʨôʻʨʦʤ 

ʜʣʷ ʰʠʨʦʢʦʾ ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ 

ʥʦʚʠʭ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʤʦʣʝʢʫʣʷʨʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ, ʤʝʪʘʙʦʣʽʯʥʠʭ, ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ [264]. ʉʘʤʝ ʩʠʩʪʝʤʥʠʡ ʤʫʣʴʪʠʧʘʨʘʤʝʪʨʠʯʥʠʡ ʧʽʜʭʽʜ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʩʧʨʘʚʞʥʴʦʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ 

ʽʤʫʥʦʦʥʢʦʣʦʛʽʾ. 

ɸʢʪʫʘʣʴʥʽ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʧʨʝʜʠʢʪʦʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʧʨʠ 

ʅɼʂʈʃ. ʅʘʡʙʽʣʴʰ ʫʞʠʚʘʥʠʤ ʫ ʢʣʽʥʽʮʽ ʧʨʝʜʠʢʪʦʨʦʤ ʚʽʜʧʦʚʽʜʽ ʥʘ ʙʣʦʢʘʜʫ PD-

1/PD-L1 ʟʘʣʠʰʘʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ PD-L1 ʫ ʧʫʭʣʠʥʽ ʪʘ/ʘʙʦ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥʘʭ. 

ɺʠʩʦʢʠʡ PD-L1 ʟʘʛʘʣʦʤ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʠʱʦʶ ʽʤʦʚʽʨʥʽʩʪʶ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʦʜʥʘʢ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʠʟʴʢʠʤ PD-L1 ʦʪʨʠʤʫʻ ʢʦʨʠʩʪʴ, ʪʦʜʽ ʷʢ ʯʘʩʪʠʥʘ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʠʤ PD-L1 ʜʝʤʦʥʩʪʨʫʻ ʧʝʨʚʠʥʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ; ʮʝ ʦʙʤʝʞʫʻ 

PD-L1 ̫ʢ ʩʘʤʦʜʦʩʪʘʪʥʽʡ ʙʽʦʤʘʨʢʝʨ ʽ ʧʽʜʢʨʝʩʣʶʻ ʧʦʪʨʝʙʫ ʤʫʣʴʪʠʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʤʦʜʝʣʝʡ [272,273].  

ʇʫʭʣʠʥʥʝ ʤʫʪʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ 

ʛʝʥʦʤʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʽʤʫʥʦʯʫʪʣʠʚʦʩʪʽ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ 

ʥʝʦʘʥʪʠʛʝʥʽʚ. ʋ ʨʘʥʜʦʤʽʟʦʚʘʥʦʤʫ BFAST (cohort C) ʚʠʩʦʢʠʡ ʢʨʦʚʦʦʙʽʛʦʚʠʡ 

ʧʫʭʣʠʥʥʠʡ ʤʫʪʘʮʽʡʥʠʡ ʪʷʛʘʨ ʙʫʚ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʢʨʘʱʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʘʪʝʟʦʣʽʟʫʤʘʙʫ ʧʦʨʽʚʥʷʥʦ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ, ʪʦʜʽ ʷʢ ʥʝʱʦʜʘʚʥʽʡ IMpower151 ʧʦʢʘʟʘʚ 

ʢʦʨʠʩʪʴ ʨʝʞʠʤʫ ʘʪʝʟʦʣʽʟʫʤʘʙ + ʙʝʚʘʮʠʟʫʤʘʙ + ʭʽʤʽʦʪʝʨʘʧʽʷ ʚ ʧʽʜʛʨʫʧʘʭ, 
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ʚʠʟʥʘʯʝʥʠʭ ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʦʢʨʝʤʘ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʨʦʣʴ 

ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ ʫ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʨʠʟʠʢʫ [257,266]. ɼʦʜʘʪʢʦʚʦ, 

ʧʨʦʩʧʝʢʪʠʚʥʽ ʨʝʘʣʴʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ, ʱʦ ʚʠʩʦʢʠʡ ʧʫʭʣʠʥʥʠʡ ʤʫʪʘʮʽʡʥʠʡ ʪʷʛʘʨ 

ʤʦʞʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʛʨʫʧʠ ʟ ʜʦʚʛʦʪʨʠʚʘʣʦʶ ʢʦʨʠʩʪʶ ʚʽʜ ʢʦʤʙʽʥʘʮʽʡ ʟ ʘʥʪʠ-

VEGF ʢʦʤʧʦʥʝʥʪʦʤ. ɺʦʜʥʦʯʘʩ ʤʽʞʧʣʘʪʬʦʨʤʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʠʤʽʨʶʚʘʥʥʽ 

ʧʫʭʣʠʥʥʦʛʦ ʤʫʪʘʮʽʡʥʦʛʦ ʪʷʛʘʨʷ ̔  ʥʝʫʥʽʬʽʢʦʚʘʥʽ ʧʦʨʦʛʠ ʟʘʣʠʰʘʶʪʴʩʷ ʙʘʨôʻʨʦʤ 

ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʫ ʧʨʘʢʪʠʮʽ [266].  

ʂʣʶʯʦʚʠʤ ʜʞʝʨʝʣʦʤ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʽ ʻ ʽʤʫʥʥʝ ʧʫʭʣʠʥʥʝ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ: ʱʽʣʴʥʽʩʪʴ ʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ CD8+ ʽʥʬʽʣʴʪʨʘʪʫ, 

ʙʘʣʘʥʩ ʝʬʝʢʪʦʨʥʠʭ ʪʘ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʢʣʽʪʠʥ (Tregs, MDSC), ʮʠʪʦʢʽʥʦʚʠʡ ʽ 

ʤʝʪʘʙʦʣʽʯʥʠʡ ʣʘʥʜʰʘʬʪ. ʂʦʥʮʝʧʮʽʷ ̔ʤʫʥʦʣʦʛʽʯʥʦ ʾʦʮʽʥʢʠ ʥʘ ʦʩʥʦʚʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʦʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ̔ ʥʪʝʛʨʫʻ ʢʽʣʴʢʽʩʥʽ ʪʘ ʪʦʧʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʽʥʬʽʣʴʪʨʘʪʫ ʽ ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʱʦʜʦ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯʂʊ [264,274].  

ʂʨʽʤ ʪʦʛʦ, ʤʝʭʘʥʽʟʤʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʚʢʣʶʯʘʶʪʴ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ ̔  ʥʘʚʽʪʴ ʥʝʪʨʠʚʽʘʣʴʥʽ ʷʚʠʱʘ ʥʘ ʢʰʪʘʣʪ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʛʦ 

ʪʨʘʥʩʬʝʨʫ, ʱʦ ʩʧʨʠʷʻ ʽʤʫʥʥʽʡ ʚʪʝʯʽ [275,276].  

ʉʠʩʪʝʤʥʽ ʤʘʨʢʝʨʠ ʟʘʧʘʣʝʥʥʷ ʪʘʢʦʞ ʢʦʨʠʩʥʽ ʜʣʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ. ʇʽʜʚʠʱʝʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʥʝʡʪʨʦʬʽʣʠ/ʣʽʤʬʦʮʠʪʠ (NLR), ʘʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ 

ʧʦʭʽʜʥʠʡ NLR (dNLR) ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʛʽʨʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʘʤʝ ʚ ʧʦʧʫʣʷʮʽʷʭ, 

ʱʦ ʦʪʨʠʤʫʶʪʴ ɯɯʂʊ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʽʤʽʦʪʝʨʘʧʽʾ), ʘ ʾʭ ʧʨʦʛʥʦʩʪʠʯʥʘ ʚʘʛʘ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʫ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʧʦʨʽʚʥʷʥʥʷʭ ʽ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʢʘʭ [277]. ʎʝ 

ʚʢʘʟʫʻ ʥʘ ʨʦʣʴ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʷʢ ʤʦʜʝʨʘʪʦʨʘ ʽʤʫʥʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ 

ʧʽʜʩʠʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʧʨʦʩʪʠʭ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʜʦ 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʢʦʨʽʚ [269].  

ʇʘʨʘʤʝʪʨʠ ʪʽʣʦʙʫʜʦʚʠ ʡ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʭʚʦʨʦʛʦ ï ʦʢʨʝʤʠʡ ʧʣʘʩʪ 

ʧʨʝʜʠʢʪʦʨʽʚ. ʉʘʨʢʦʧʝʥʽʷ ʪʘ ʥʝʙʘʞʘʥʽ ʟʤʽʥʠ ʤôʷʟʦʚʦʾ/ʞʠʨʦʚʦʾ ʤʘʩʠ ʱʝ ʜʦ ʧʦʯʘʪʢʫ 

ʘʙʦ ʥʘ ʪʣʽ ʣʽʢʫʚʘʥʥʷ ʢʦʨʝʣʶʶʪʴ ʽʟ ʤʝʥʰʦʶ ʽʤʦʚʽʨʥʽʩʪʶ ʚʽʜʧʦʚʽʜʽ ʪʘ ʛʽʨʰʠʤ 

ʧʨʦʛʥʦʟʦʤ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʛʽʙʽʪʦʨʽʚ PD-1/PD-L1; ʮʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʫ 

ʤʫʣʴʪʠʮʝʥʪʨʦʚʠʭ ʢʦʛʦʨʪʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚ ʨʽʟʥʠʭ ʣʽʥʽʷʭ ʪʝʨʘʧʽʾ 

(ʧʝʤʙʨʦʣʽʟʫʤʘʙ ʧʝʨʰʦʾ ʣʽʥʽʾ; ʥʽʚʦʣʫʤʘʙ ʫ ʧʦʧʝʨʝʜʥʴʦ ʣʽʢʦʚʘʥʠʭ ʭʽʤʽʦʪʝʨʘʧʽʻʶ 
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ʧʘʮʽʻʥʪʽʚ) [35,270]. ʆʪʞʝ, ʧʦʢʘʟʥʠʢʠ ʪʽʣʦʙʫʜʦʚʠ ʩʣʫʛʫʶʪʴ ʽʤʫʥʦʤʝʪʘʙʦʣʽʯʥʠʤʠ 

ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ ʽ ʤʘʶʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʫ ʢʣʽʥʽʯʥʽ ʥʦʤʦʛʨʘʤʠ 

ʨʠʟʠʢʫ.  

ʂʣʽʥʽʯʥʦ ʟʥʘʯʠʤʠʤʠ ʻ ʡ ʤʦʜʠʬʽʢʘʪʦʨʠ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ, 

ʥʘʩʘʤʧʝʨʝʜ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ: ʙʘʟʠʩʥʠʡ ʘʙʦ ʽʥʪʝʨʢʫʨʝʥʪʥʠʡ ʧʨʠʡʦʤ ʩʪʝʨʦʾʜʽʚ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ ʭʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ 

ʤʦʥʦʪʝʨʘʧʽʾ ɯɯʂʊ, ʱʦ ʚʠʤʘʛʘʻ ʦʙʝʨʝʞʥʦʩʪʽ ʫ ʚʝʜʝʥʥʽ ʩʠʤʧʪʦʤʽʚ 

ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʪʦʢʩʠʯʥʦʩʪʝʡ ʽ ʩʫʧʫʪʥʽʭ ʩʪʘʥʽʚ. ɺʦʜʥʦʯʘʩ çʩʧʝʮʽʘʣʴʥʽ 

ʧʦʧʫʣʷʮʽʾè (ʧʘʮʽʻʥʪʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ ʟ ʥʠʟʴʢʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ) 

ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ; ʤʝʪʘʘʥʘʣʽʟʠ ʪʘ ʦʛʣʷʜʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʽʢ 

ʽ ʟʘʛʘʣʴʥʠʡ ʩʪʘʪʫʩ ʦʨʛʘʥʽʟʤʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʧʝʨʝʥʦʩʠʤʽʩʪʴ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʧʦʪʨʝʙʫ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʨʽʰʝʥʴ ʫ ʮʠʭ ʛʨʫʧʘʭ 

[35,270].  

ɼʠʥʘʤʽʯʥʽ ʧʨʝʜʠʢʪʦʨʠ, ʱʦ ʚʽʜʩʪʝʞʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ñʫ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽò, ʥʘʙʫʚʘʶʪʴ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. ɿʤʽʥʠ ʧʦʧʫʣʷʮʽʡ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠʧʫʭʣʠʥʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʪʘ ʟʜʘʪʥʽ ʧʝʨʝʜʙʘʯʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʢʣʽʥʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʨʘʥʽʰʝ ʟʘ 

ʨʘʜʽʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ; ʧʦʜʽʙʥʽ ʩʠʛʥʘʪʫʨʠ ʩʪʘʶʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʘʜʘʧʪʠʚʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʪʝʨʘʧʽʾ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʩʢʘʣʘʮʽʾ/ʜʝʝʩʢʘʣʘʮʽʾ. ɼʦʜʘʪʢʦʚʦ, 

ʤʦʣʝʢʫʣʷʨʥʦ-̔ ʤʫʥʥʽ ʧʨʦʬʽʣʽ ʦʢʨʝʩʣʶʶʪʴ ʤʘʨʢʝʨʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʩʪʽʡʢʦʶ ʢʦʨʠʩʪʶ ʚʽʜ ʪʠʭ, ʫ ʢʦʛʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʪʦʨʠʥʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ɯɯʂʊ 

[271,278]. 

ʈʝʟʫʣʴʪʘʪʠ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʧʦʻʜʥʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʧʦʪʨʽʙʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʢʦʥʢʨʝʪʥʠʭ ʨʝʞʠʤʽʚ. ʊʘʢ, ʢʣʶʯʦʚʽ KEYNOTE-189/-407 ʽ ʧʽʜʛʨʫʧʦʚʠʡ 

ʘʥʘʣʽʟ ʜʣʷ TPS < 1% ʽ TPS Ó 50% ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ PD-L1, ʩʫʧʫʪʥʽ ʬʘʢʪʦʨʠ 

ʧʘʮʽʻʥʪʘ ʪʘ ʪʠʧ ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʨʘʟʦʤ ʚʠʟʥʘʯʘʶʪʴ ʤʘʩʰʪʘʙ ʢʦʨʠʩʪʽ. 

ʇôʷʪʠʨʽʯʥʽ ʟʚʽʪʠ ʧʦʢʘʟʫʶʪʴ ʜʦʚʛʦʪʨʠʚʘʣʽ ʢʨʠʚ ̔ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʚʽʜʽʙʨʘʥʠʭ 

ʧʽʜʛʨʫʧʘʭ. ɼʦʚʛʦʪʨʠʚʘʣʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʨʠ ʧʦʜʚʽʡʥʽʡ ʽʤʫʥʦʙʣʦʢʘʜʽ (CheckMate 
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227) ʧʽʜʩʠʣʶʻ ʪʝʟʫ, ʱʦ çʷʢʽʩʪʴè ʽʤʫʥʥʦʾ ʘʢʪʠʚʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʽʦʤʘʨʢʝʨʥʦʛʦ 

ʢʦʥʪʝʢʩʪʫ, ʘ ʥʝ ʣʠʰʝ ʚʽʜ ʢʣʘʩʫ ʧʨʝʧʘʨʘʪʫ [167,279].  

ɺʘʞʣʠʚʠʤ çʨʝʘʣʴʥʠʤ ʬʽʣʴʪʨʦʤè ʜʣʷ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʻ ʜʘʥʽ ʧʦʟʘ 

ʨʘʥʜʦʤʽʟʦʚʘʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ HYPERION 

ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʘʪʝʟʦʣʽʟʫʤʘʙʫ ʫ ʧʦʧʫʣʷʮʽʾ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ 

ʭʽʤʽʦʪʝʨʘʧʽʾ, ʘʣʝ ʧʦʢʘʟʫʻ, ʱʦ ʢʣʽʥʽʯʥʠʡ ʧʨʦʬʽʣʴ ʧʘʮʽʻʥʪʽʚ, ʢʦʤʦʨʙʽʜʥʽʩʪʴ ʪʘ 

ʩʫʧʫʪʥʽ ʣʽʢʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʦʪʝʥʮʽʘʣʫ ʙʽʦʤʘʨʢʝʨʽʚ ʫ 

ʧʦʚʩʷʢʜʝʥʥʽʡ ʧʨʘʢʪʠʮʽ [280]. ɼʦʜʘʪʢʦʚʦ, çʬʽʥʘʥʩʦʚʘ ʪʦʢʩʠʯʥʽʩʪʴè ɯɯʂʊ ʪʘ 

ʢʦʤʙʽʥʘʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʬʦʨʤʫʻ ʙʘʨôʻʨʠ ʜʦʩʪʫʧʫ ʡ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʙʽʦʤʘʨʢʝʨ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʽʜʙʦʨʫ, ʱʦʙ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʢʦʨʠʩʪʴ ʟʘ ʨʝʩʫʨʩʥʠʭ 

ʦʙʤʝʞʝʥʴ ʩʠʩʪʝʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ [263].  

ʉʫʯʘʩʥʘ ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ʅɼʂʈʃ ʜʣʷ ʽʤʫʥʦʪʝʨʘʧʽʾ ʤʘʻ ʩʧʠʨʘʪʠʩʷ 

ʥʘ çʢʦʤʧʦʟʠʮʽʡʥʽè ʤʦʜʝʣʽ, ʱʦ ʽʥʪʝʛʨʫʶʪʴ PD-L1, ʧʘʨʘʤʝʪʨʠ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ, ʪʽʣʦʙʫʜʦʚʫ/ʤʝʪʘʙʦʣʽʯʥʠʡ ʧʨʦʬʽʣʴ ʽ ʢʣʽʥʽʯʥʽ 

ʤʦʜʠʬʽʢʘʪʦʨʠ, ʜʦʧʦʚʥʝʥʽ ʜʠʥʘʤʽʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʚ ʭʦʜʽ ʣʽʢʫʚʘʥʥʷ. ʊʘʢʠʡ 

ʤʫʣʴʪʠʧʘʨʘʤʝʪʨʠʯʥʠʡ ʧʽʜʭʽʜ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫ, ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʽ ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ 

ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ [281]. ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʦʚʘʥʘ ʙʽʦʤʘʨʢʝʨʥʘ 

ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʧʘʮʽʻʥʪʽʚ ʟ ʅɼʂʈʃ ʻ ʢʣʶʯʝʤ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʽʤʫʥʦʪʝʨʘʧʽʾ, ʧʦʜʦʣʘʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʢʣʽʥʽʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʎʝ ʚʠʟʥʘʯʘʻ ʩʪʨʘʪʝʛʽʶ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʣʽʢʫʚʘʥʥʷ [272]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʧʨʠ ʟʥʘʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʣʦʷʢʽʩʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʴ, ʟʦʢʨʝʤʘ ʅɼʂʈʃ, ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʶ: 

ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʜʝʤʦʥʩʪʨʫʻ ʩʪʽʡʢʫ ʢʣʽʥʽʯʥʫ ʚʽʜʧʦʚʽʜʴ, ʪʦʜʽ ʷʢ ʚ ʽʥʰʠʭ 

ʣʽʢʫʚʘʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤ ʘʙʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʷʞʢʠʤʠ 

ʽʤʫʥʦʟʘʣʝʞʥʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ. ʊʘʢʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʦʶ 

ʚʟʘʻʤʦʜʽʻʶ ʬʘʢʪʦʨʽʚ, ʱʦ ʣʝʞʘʪʴ ʥʘ ʨʽʚʥʽ ʩʘʤʦʛʦ ʦʨʛʘʥʽʟʤʫ ʧʘʮʽʻʥʪʘ, ʧʫʭʣʠʥʠ ʪʘ 

ʾʾ ʤʽʢʨʦʦʪʦʯʝʥʥʷ. ʉʬʦʨʤʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʽʤʫʥʥʦʛʦ 
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ʩʪʘʪʫʩʫ, ʤʝʪʘʙʦʣʽʟʤ ʧʫʭʣʠʥʠ ʪʘ ʛʝʥʝʪʠʯʥʽ ʟʤʽʥʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʶʪʴ 

ʪʝʨʘʧʝʚʪʠʯʥʫ ʚʽʜʧʦʚʽʜʴ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʰʫʢ ʜʦʩʪʦʚʽʨʥʠʭ ʙʽʦʤʘʨʢʝʨʽʚ ï ʧʨʝʜʠʢʪʦʨʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ï ʥʘʙʫʚʘʻ ʢʣʶʯʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ 

ʤʝʜʠʮʠʥʠ. ɰʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ, 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʥʝʙʘʞʘʥʠʭ ʝʬʝʢʪʽʚ ʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʙʽʨ ʪʝʨʘʧʝʚʪʠʯʥʦʾ 

ʩʪʨʘʪʝʛʽʾ. ʉʘʤʝ ʮʝ ʟʘʚʜʘʥʥʷ ʽ ʩʪʘʥʦʚʠʪʴ ʧʨʝʜʤʝʪ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʤʝʞʘʭ ʜʘʥʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʚʠʩʚʽʪʣʝʥ̔  ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ [282ï286]: 

ï Moskalenko Y. Biological mechanisms of resistance to immune checkpoint 

inhibitors and overcoming this resistance: Challenges in medical oncology. Regul. 

Mech. Biosyst. 2024 Feb 17;15(1):83-91.  

ï ɺʠʥʥʠʯʝʥʢʦ ɯʆ, ʄʦʩʢʘʣʝʥʢʦ ʖɺ, ɺʠʥʥʠʯʝʥʢʦ ʆɯ, ʄʦʩʢʘʣʝʥʢʦ ʈɸ, 

ʇʽʜʜʫʙʥʠʡ ɸʄ. ɹʫʣʴʦʟʥʠʡ ʧʝʤʬʽʛʦʾʜ ʃʝʚʝʨʘ ʫ ʭʚʦʨʦʛʦ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʨʘʢ 

ʣʝʛʝʥʽ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʘʪʝʟʦʣʽʟʫʤʘʙʦʤ. ʂʣʽʥʽʯʥʘ ʦʥʢʦʣʦʛʽʷ. 2019;9(1):55ï57.  

ï Moskalenko YV, Vʫnnʫchenko Iʆ, Smorodska OM, Vynnychenko OI, 

Moskalenko RA. PD-L1 testing as a way of personalizing the treatment of non-small 

cell lung cancer. Likarsᾳka sprava. 2019;5-6:40-45.  

ï Moskalenko Y, Smorodska O. Lung cancer biomarkers. Theoretical and 

practical aspects of the development of modern scientific research: monograph/ed. 

Anita Jankovska. Riga : Izdevniecǭba ñBaltija Publishingò, 2022. p. 212ï233.  

ï Moskalenko Y. Immune-related toxicity of checkpoint inhibitors. Medicine  

and  psychology:  modern  problems,  new  technologies  and  ways  of developing 

outdated theories:  collective  monograph /ed. Hennadii Slabkyi.  Boston: Primedia 

eLaunch, 2024. p. 124-145. doi: 10.46299/ISG.2024.MONO.MED.1  
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ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ 

 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʘ ʙʘʟʽ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʥʘʫʢʦʚʠʭ ʨʝʩʫʨʩʽʚ ʢʘʬʝʜʨʠ ʦʥʢʦʣʦʛʽʾ ʪʘ ʨʘʜʽʦʣʦʛʽʾ ʽ 

ʢʘʬʝʜʨʠ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʢʣʽʥʽʯʥʠʭ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʧʝʨʝʙʽʛʫ ʅɼʂʈʃ. ɼʦ ʢʣʽʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʨʦʙʦʪʠ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʣʽʢʫʚʘʥʥʷ 247 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ʪʘ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʉʫʤʩʴʢʦʤʫ 

ʦʙʣʘʩʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʦʥʢʦʣʦʛʽʯʥʦʤʫ ʮʝʥʪʨʽ ʧʨʦʪʷʛʦʤ 2016ï2024 ʨʨ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʘʥʘʣʽʟʫ ʜʦʜʘʪʢʦʚʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ 809 ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ ʽʟ ʚʽʜʢʨʠʪʦʾ ʦʥʢʦʛʝʥʦʤʥʦʾ ʧʣʘʪʬʦʨʤʠ The 

Cancer Genome Atlas (TCGA), ʩʝʨʝʜ ʷʢʠʭ 390 ʤʘʣʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ, ʘ 419 ï 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ ʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʽʥʪʝʛʨʦʚʘʥʫ ʚʠʙʽʨʢʫ ʟʘʛʘʣʴʥʦʶ ʯʠʩʝʣʴʥʽʩʪʶ 

1056 ʧʘʮʽʻʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʠʪʠ ʧʨʝʜʠʢʪʦʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɯɯʂʊ ʟʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʘʨʘʤʝʪʨʽʚ. ɼʦ ʬʽʥʘʣʴʥʦʾ ʢʦʛʦʨʪʠ ʫʚʽʡʰʣʠ: 105 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɯɯʂʊ; 100 ʭʚʦʨʠʭ, 

ʧʨʦʣʽʢʦʚʘʥʠʭ ʣʠʰʝ ʭʽʤʽʦʪʝʨʘʧʽʻʶ (ʧʦʨʽʚʥʷʣʴʥʘ ʛʨʫʧʘ); 42 ʧʘʮʽʻʥʪʠ ʟ ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʤʠ ʧʫʭʣʠʥʘʤʠ (ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʽʤʫʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ); ʘ ʪʘʢʦʞ 809 ʚʠʧʘʜʢʽʚ ʅɼʂʈʃ ʽʟ ʙʘʟʠ TCGA, 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʘʥʘʣʽʟʽʚ. 

2.1. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʽʻʥʪʽʚ 

2.1.1. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 

ʷʢ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʘʥʘʣʽʟ ʧʨʝʜʠʢʪʦʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ, ʱʦ ʦʭʦʧʣʶʚʘʚ ʪʨʠ 

ʢʣʶʯʦʚʽ ʨʽʚʥʽ ʙʽʦʣʦʛʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ: ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʤʫ ʧʘʮʽʻʥʪʘ, ʨʽʚʝʥʴ 

ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʪʘ ʨʽʚʝʥʴ ʛʝʥʦʤʫ ʽ ʪʨʘʥʩʢʨʠʧʪʦʤʫ ʧʫʭʣʠʥʠ. ʊʘʢʘ 

ʩʪʨʫʢʪʫʨʘ ʜʠʟʘʡʥʫ ʜʦʟʚʦʣʠʣʘ ʽʥʪʝʛʨʫʚʘʪʠ ʜʘʥʽ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ (ʢʣʽʥʽʯʥʽ, 

ʨʘʜʽʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ, ʛʝʥʦʤʥʽ ʡ ʪʨʘʥʩʢʨʠʧʪʦʤʥʽ) ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚʩʝʙʽʯʥʦʾ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ. 



ΦΜ 
 

ʅʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ, ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ ʧʘʮʽʻʥʪʘ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʠʩʪʝʤʥʽ 

ʯʠʥʥʠʢʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʤʫʥʦʪʝʨʘʧʽʾ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʣʠ 

ʮʠʨʢʘʜʥʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʽʥʬʫʟʽʡ ɯɯʂʊ, ʚʽʢ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʶʪʶʥʦʚʦʾ 

ʝʢʩʧʦʟʠʮʽʾ, ʩʫʧʫʪʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʩʢʝʣʝʪʥʦʾ 

ʤʫʩʢʫʣʘʪʫʨʠ ʟʘ ʜʘʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ʎʝʡ ʨʽʚʝʥʴ ʜʦʟʚʦʣʠʚ ʦʮʽʥʠʪʠ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʡ, ʟʘʧʘʣʴʥʠʡ ʪʘ ʽʤʫʥʦʤʝʪʘʙʦʣʽʯʥʠʡ ʢʦʥʪʝʢʩʪ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʶ. 

ʅʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ, ʨʽʚʥʽ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʬʦʨʤʫʶʪʴ ʣʦʢʘʣʴʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ʋ ʟʨʘʟʢʘʭ 

ʧʫʭʣʠʥ 105 ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʪʘ 42 ʧʘʮʽʻʥʪʽʚ ʽʟ ʭʽʨʫʨʛʽʯʥʦ 

ʨʝʟʝʢʪʦʚʘʥʠʤʠ ʧʫʭʣʠʥʘʤʠ ʦʮʽʥʶʚʘʣʠ ʱʽʣʴʥʽʩʪʴ CD8  T-ʣʽʤʬʦʮʠʪʽʚ, FoxP3  

ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ, ʤʘʢʨʦʬʘʛʽʚ CD68  ʪʘ CD163 , ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

CD163 /CD68 , ʘ ʪʘʢʦʞ STAT6  ʢʣʽʪʠʥ. ʎʝ ʟʘʙʝʟʧʝʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʽʤʫʥʦʘʢʪʠʚʥʠʡ ʘʙʦ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʧʨʦʬʽʣʴ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘ ʪʘ ʡʦʛʦ ʟʚôʷʟʦʢ 

ʽʟ ʧʨʦʛʥʦʟʦʤ ʪʘ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ɯɯʂʊ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʨʽʚʥʽ, ʨʽʚʥʽ ʛʝʥʦʤʫ ʪʘ ʪʨʘʥʩʢʨʠʧʪʦʤʫ ʧʫʭʣʠʥʠ, ʚʠʢʦʨʠʩʪʘʥʦ 

ʜʘʥʽ 809 ʧʘʮʽʻʥʪʽʚ ʽʟ ʙʘʟʠ TCGA ʜʣʷ ʦʮʽʥʢʠ ʛʝʥʝʪʠʯʥʠʭ ʽ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ 

ʤʘʨʢʝʨʽʚ ʽʤʫʥʦʛʝʥʥʦʩʪʽ. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ IFNɔ-ʘʩʦʮʽʡʦʚʘʥʠʡ ʛʝʥʥʠʡ ʧʽʜʧʠʩ, 

ʪʨʘʥʩʢʨʠʧʪʦʤʥʽ ʧʘʪʝʨʥʠ, ʧʦʢʘʟʥʠʢʠ ʤʫʪʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʤʫʪʘʮʽʡʥʽ 

ʟʤʽʥʠ ʫ ʢʣʶʯʦʚʠʭ ʛʝʥʘʭ (TP53, TTN, PIK3CA, KEAP1/NFE2L2 ʪʘ ʽʥ.), ʱʦ ʚʽʜʦʤʽ 

ʷʢ ʤʦʜʠʬʽʢʘʪʦʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ɺʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʭʚʘʣʝʥʦ ʂʦʤʽʩʽʻʶ ʟ ʧʠʪʘʥʴ ʜʦʪʨʠʤʘʥʥʷ 

ʙʽʦʝʪʠʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʤʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʉʫʤɼʋ (ʧʨʦʪʦʢʦʣ ˉ 3/12 ʚʽʜ 

17.12.2024) ʪʘ ʚʽʜʧʦʚʽʜʘʣʦ ʚʠʤʦʛʘʤ ʍʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ (ʨʝʜʘʢʮʽʷ 2008 ʨ., 

ʉʝʫʣ) ʽ ʋʥʽʚʝʨʩʘʣʴʥʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʦ ʙʽʦʝʪʠʢʫ ʪʘ ʧʨʘʚʘ ʣʶʜʠʥʠ (2006 ʨ.). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʪʦʪʠʧʫ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ IMMU-LUNG ʜʣʷʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. ʄʝʪʦʶ 



ΦΝ 
 
ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʙʫʣʦ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʦ ʟʘʩʪʦʩʦʚʥʫ ʬʦʨʤʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʫ ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʪʘ ʧʨʦʛʥʦʟʫ ʚʠʞʠʚʘʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʠʡ ʜʠʟʘʡʥ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʻʜʥʫʚʘʚ 

ʛʣʠʙʦʢʝ ʢʣʽʥʽʢʦ-ʙʽʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʧʨʝʜʠʢʪʦʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ 

ʧʨʘʢʪʠʯʥʫ ʽʥʞʝʥʝʨʥʫ ʨʝʘʣʽʟʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʬʦʨʤʘʪʽ ʩʫʯʘʩʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʝʨʚʽʩʫ. 

2.1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ɦʦ ʦʪʨʠʤʫʚʘʣʠ 

ʪʝʨʘʧʽʶ ɯɯʂʊ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ, ʦʜʥʦʮʝʥʪʨʦʚʦʛʦ ʢʦʛʦʨʪʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 105 ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ ʚ ʉʫʤʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʦʥʢʦʣʦʛʽʯʥʦʤʫ 

ʮʝʥʪʨʽ ʟ 2016 ʧʦ 2024 ʨʦʢʠ.  

ʂʨʠʪʝʨʽʷʤʠ ʚʢʣʶʯʝʥʥʷ ʙʫʣʠ ʚʽʢ 18 ʨʦʢʽʚ ʪʘ ʩʪʘʨʰʝ, ʛʽʩʪʦʣʦʛʽʯʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʅɼʂʈʃ, IV ʩʪʘʜʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʘʧʽʾ ɯɯʂʊ 

(ʧʝʤʙʨʦʣʽʟʫʤʘʙʘ ʘʙʦ ʘʪʝʟʦʣʽʟʫʤʘʙʘ, ʤʽʥʽʤʫʤ 1 ʜʦʟʠ), ʥʘʷʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʣʽʥʽʯʥʦʛʦ ʪʘ ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʽʚ ʢʨʦʚʽ ʜʦ ʧʦʯʘʪʢʫ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʥʘʷʚʥʽʩʪʴ 

ʜʘʥʠʭ ʧʨʦ ʟʨʽʩʪ ʪʘ ʤʘʩʫ ʪʽʣʘ ʧʘʮʽʻʥʪʽʚ. ʂʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʷ ʚʚʘʞʘʣʠ 

ʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ, IïIII ʩʪʘʜʽʾ ʅɼʂʈʃ, ʨʦʟʚʠʪʦʢ ʽʥʰʦʾ ʟʣʦʷʢʽʩʥʦʾ 

ʧʫʭʣʠʥʠ, ʘʫʪʦʽʤʫʥʥ ̔ʟʘʭʚʦʨʶʚʘʥʥʷ, ̔ ʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ/ʘʙʦ ʣʠʭʦʤʘʥʢʘ 

ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ ʜʦ ʧʦʯʘʪʢʫ ʽʤʫʥʦʪʝʨʘʧʽʾ.  

ʇʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʘʪʝʟʦʣʽʟʫʤʘʙ ʘʙʦ ʧʝʤʙʨʦʣʽʟʫʤʘʙ ʷʢ ʤʦʥʦʪʝʨʘʧʽʶ ʧʨʠ 

ʛʽʧʝʨʝʢʩʧʨʝʩʽʾ PD-L1 ʘʙʦ ʫ ʢʦʤʙʽʥʘʮʽʾ ʽʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʠʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʫʭʣʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʧʝʤʙʨʦʣʽʟʫʤʘʙ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʷʢ ʤʦʥʦʪʝʨʘʧʽʶ ʫ ʷʢʦʩʪʽ ʜʨʫʛʦʾ ʣʽʥʽʾ ʫ ʭʚʦʨʠʭ ʟ ʧʨʦʛʨʝʩʽʻʶ ʅɼʂʈʃ 

ʧʽʩʣʷ ʭʽʤʽʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʠʥʠ.  

ɼʣʷ ʘʪʝʟʦʣʽʟʫʤʘʙʘ ʜʦʟʘ ʩʪʘʥʦʚʠʣʘ 1200 ʤʛ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʢʦʞʥʠʭ 3 

ʪʠʞʥʽ, ʜʣʷ ʧʝʤʙʨʦʣʽʟʫʤʘʙʘ ï 200 ʤʛ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʢʦʞʥʠʭ 3 ʪʠʞʥʽ. ɼʦʟʠ 

ʭʽʤʽʦʧʨʝʧʘʨʘʪʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ. ʇʝʨʰʘ ʽʥʬʫʟʽʷ ɯɯʂʊ ʪʨʠʚʘʣʘ ʧʨʦʪʷʛʦʤ 60 ʭʚ. ʈʦʟʯʠʥ ʚʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʬʫʟʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʦʩʥʘʱʝʥʦʾ ʩʪʝʨʠʣʴʥʠʤ, ʘʧʽʨʦʛʝʥʥʠʤ ʬʽʣʴʪʨʦʤ ʟ 
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ʥʠʟʴʢʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʟʚôʷʟʫʚʘʥʥʷ ʙʽʣʢʽʚ ʪʘ ʨʦʟʤʽʨʦʤ ʧʦʨ ʚʽʜ 0,2 ʜʦ 5 ʤʽʢʨʦʥ. 

ʗʢʱʦ ʧʝʨʰʘ ʽʥʬʫʟʽʷ ʜʦʙʨʝ ʧʝʨʝʥʦʩʠʣʘʩ,̫ ʪʦ ʪʨʠʚʘʣʽʩʪʴ ʧʦʜʘʣʴʰʠʭ 

ʩʢʦʨʦʯʫʚʘʣʠʩʷ ʜʦ 30 ʭʚ. ʇʨʠ ʢʦʤʙʽʥʦʚʘʥʽʡ ʩʭʝʤʽ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʘʪʝʟʦʣʽʟʫʤʘʙ ʚʚʦʜʠʣʠ ʧʝʨʝʜ ʭʽʤʽʦʪʝʨʘʧʝʚʪʠʯʥʠʤʠ 

ʘʛʝʥʪʘʤʠ. ɿʘʛʘʣʦʤ ʪʝʨʘʧʽʷ ɯɯʂʊ ʧʨʦʜʦʚʞʫʚʘʣʘʩʷ ʜʦ ʧʨʦʛʨʝʩʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ 

ʥʝʧʨʠʡʥʷʪʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ. 

ʆʮʽʥʢʫ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʽʥʪʝʨʚʘʣʦʤ 6ï9 ʪʠʞʥʽʚ, 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʨʠʡʥʷʪʠʭ ʣʦʢʘʣʴʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʷʤʠ 

iRECIST, ʨʦʟʨʦʙʣʝʥʠʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʧʩʝʚʜʦʧʨʦʛʨʝʩʽʾ. 

ʇʦʯʘʪʢʦʚʫ ʧʨʦʛʨʝʩʽʶ ʬʽʢʩʫʚʘʣʠ ʷʢ ʥʝʧʽʜʪʚʝʨʜʞʝʥʫ ʧʨʦʛʨʝʩʽʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʨʦʟʤʽʨʫ 

ʪʘʨʛʝʪʥʠʭ ʫʨʘʞʝʥʴ ʧʦʥʘʜ 20 % ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʡʤʝʥʰʠʤ ʟʘʬʽʢʩʦʚʘʥʠʤ ʟʥʘʯʝʥʥʷʤ, 

ʧʦʷʚʘ ʥʦʚʠʭ ʚʦʛʥʠʱ ʘʙʦ ʩʫʪʪʻʚʝ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʥʝʪʘʨʛʝʪʥʠʭ ʫʨʘʞʝʥʴ. ʋ ʨʘʟʽ 

ʥʝʧʽʜʪʚʝʨʜʞʝʥʦʾ ʧʨʦʛʨʝʩʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʽʢʫʚʘʥʥʷ ʤʦʛʣʦ ʙʫʪʠ ʧʨʦʜʦʚʞʝʥʝ, 

ʷʢʱʦ ʢʣʽʥʽʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ ʟʘʣʠʰʘʚʩʷ ʩʪʘʙʽʣʴʥʠʤ, ʘ ʧʦʚʪʦʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʧʨʠʟʥʘʯʘʣʘʩʷ ʯʝʨʝʟ 4ï8 ʪʠʞʥʽʚ. 

ʇʽʜʪʚʝʨʜʞʝʥʘ ʧʨʦʛʨʝʩʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʷ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, ʱʦ 

ʧʽʜ ʯʘʩ ʢʦʥʪʨʦʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʩʣʷ ʥʝʧʽʜʪʚʝʨʜʞʝʥʦʾ ʧʨʦʛʨʝʩʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚʠʷʚʣʷʣʦʩʷ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʫʨʘʞʝʥʴ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ/ʢʽʣʴʢʦʩʪʽ 

ʥʦʚʠʭ ʚʦʛʥʠʱ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʘʪʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʨʦʛʨʝʩʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʤʦʤʝʥʪ ʦʩʪʘʪʦʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʦʛʨʝʩʽʾ. ʗʢʱʦ ʧʽʜ ʯʘʩ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʩʪʘʙʽʣʽʟʘʮʽʶ 

ʨʦʟʤʽʨʽʚ ʧʫʭʣʠʥ, ʜʽʘʛʥʦʟ ʧʨʦʛʨʝʩʽʾ ʩʢʘʩʦʚʫʚʘʚʩʷ, ʘ ʩʪʘʥ ʧʝʨʝʢʚʘʣʽʬʽʢʦʚʫʚʘʣʠ ʥʘ 

ʩʪʘʙʽʣʽʟʘʮʽʶ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʯʘʩʪʢʦʚʫ ʚʽʜʧʦʚʽʜʴ ʘʙʦ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʫʧʝʥʷ ʟʤʽʥ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʚʽʜʧʦʚʽʜʝʡ: 

1) ʧʦʚʥʘ ʚʽʜʧʦʚʽʜʴ ï ʧʦʚʥʝ ʟʥʠʢʥʝʥʥʷ ʚʩʽʭ ʪʘʨʛʝʪʥʠʭ, ʥʝʪʘʨʛʝʪʥʠʭ ʪʘ ʥʦʚʠʭ 

ʚʦʛʥʠʱ ʟʘʭʚʦʨʶʚʘʥʥʷ; 
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2) ʯʘʩʪʢʦʚʘ ʚʽʜʧʦʚʽʜʴ ï ʟʤʝʥʰʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘʨʛʝʪʥʠʭ ʫʨʘʞʝʥʴ 

ʱʦʥʘʡʤʝʥʰʝ ʥʘ 30 % ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʚʥʷ; 

3) ʩʪʘʙʽʣʽʟʘʮʽʷ ï ʟʤʽʥʠ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʠʪʝʨʽʷʤ ʘʥʽ ʯʘʩʪʢʦʚʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʘʥʽ ʧʨʦʛʨʝʩʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ; 

4) ʥʝʧʽʜʪʚʝʨʜʞʝʥʘ ʧʨʦʛʨʝʩʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʧʦʯʘʪʢʦʚ ̔ʦʟʥʘʢʠ ʤʦʞʣʠʚʦʛʦ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ; 

5) ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʨʦʛʨʝʩʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʩʪʽʡʢʝ ʘʙʦ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ 

ʧʫʭʣʠʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʝ ʧʨʠ ʧʦʚʪʦʨʥʽʡ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ʋ ʚʠʧʘʜʢʘʭ ʧʦʷʚʠ ʥʦʚʠʭ ʚʦʛʥʠʱ ʚʦʥʠ ʬʽʢʩʫʚʘʣʠʩʷ ʦʢʨʝʤʦ ʪʘ 

ʢʣʘʩʠʬʽʢʫʚʘʣʠʩʷ ʷʢ ʥʦʚʽ ʪʘʨʛʝʪʥʽ ʘʙʦ ʥʝʪʘʨʛʝʪʥʽ ʫʨʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ 

ʨʦʟʤʽʨʽʚ ʽ ʢʽʣʴʢʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʩʫʤʘʨʥʘ ʦʮʽʥʢʘ ʪʘʨʛʝʪʥʠʭ ʫʨʘʞʝʥʴ ʙʘʟʫʚʘʣʘʩʷ 

ʣʠʰʝ ʥʘ ʧʦʯʘʪʢʦʚʦ ʚʠʟʥʘʯʝʥʠʭ ʪʘʨʛʝʪʥʠʭ ʫʨʘʞʝʥʥʷʭ. 

ʉʪʫʧʝʥʝʤ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʚʚʘʞʘʣʠ ʩʫʤʘʨʥʠʡ ʚʽʜʩʦʪʦʢ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʜʦʩʷʛʣʠ ʧʦʚʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʯʘʩʪʢʦʚʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʙôʻʢʪʠʚʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʣʽʢʫʚʘʥʥʷ ʚʚʘʞʘʣʠ ʚʽʜʩʦʪʦʢ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʜʦʩʷʛʣʠ ʧʦʚʥʦʾ ʪʘ ʯʘʩʪʢʦʚʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ. ʇʝʨʚʠʥʥʠʤʠ 

ʢʽʥʮʝʚʠʤʠ ʪʦʯʢʘʤʠ ʙʫʣʠ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ. 

ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʷʢ ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʚʽʜ ʧʦʯʘʪʢʫ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʜʦ ʤʦʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʦʾ ʧʨʦʛʨʝʩʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɿʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʠ ʚʽʜ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʜʦ ʩʤʝʨʪʽ ʟ ʙʫʜʴ-̫ ʢʦʾ 

ʧʨʠʯʠʥʠ. ɯʥʬʦʨʤʘʮʽ ̫ʧʨʦ ʜʘʪʠ ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʽʚ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʚ ʢʘʥʮʝʨ-ʨʝʻʩʪʨʽ 

ʉʫʤʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ. ʂʽʥʮʝʚʦʶ ʜʘʪʦʶ ʟʙʦʨʫ 

ʜʘʥʠʭ ʙʫʣʦ 1 ʢʚʽʪʥʷ 2025 ʨʦʢʫ.  

ʋʟʘʛʘʣʴʥʝʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ, ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʪʘ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʟʽʙʨʘʥʽ ʟ ʧʝʨʚʠʥʥʦʾ 

ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʽ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 2.1, 2.2, 2.3 ʪʘ 2.4. 

 

 



ΦΠ 
 

ʊʘʙʣʠʮʷ 2.1 ï ʋʟʘʛʘʣʴʥʝʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=105 

ɺʽʢ, n (%) 

<60 

Ó60 

 

41 (39,0) 

64 (61,0) 

ʉʪʘʪʴ, n (%) 

ʏʦʣʦʚʽʢʠ 

ɾʽʥʢʠ 

 

89 (84,8) 

16 (15,2) 

ɻʽʩʪʦʣʦʛʽʯʥʽ ʚʘʨʽʘʥʪʠ ʧʫʭʣʠʥʠ, n (%) 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʠ 

ʇʣʦʩʢʦʢʣʽʪʠʥʥʽ ʢʘʨʮʠʥʦʤʠ 

 

47 (44,8) 

58 (55,2) 

ʄʝʪʘʩʪʘʟʠ ʚ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥʽ 

 

103 (98,1) 

2 (1,9) 

ʄʝʪʘʩʪʘʟʠ ʚ ʣʝʛʝʥʷʭ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥ̔ 

 

56 (53,3) 

49 (46,7) 

ʄʝʪʘʩʪʘʟʠ ʚ ʧʣʝʚʨʽ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥ̔ 

 

93 (88,6) 

12 (11,4) 

ʄʝʪʘʩʪʘʟʠ ʚ ʧʝʯʽʥʮʽ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥ̔ 

 

76 (72,4) 

29 (27,6) 

ʄʝʪʘʩʪʘʟʠ ʚ ʢʽʩʪʢʘʭ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥ̔ 

 

72 (68,6) 

33 (31,4) 

ʃʽʥʽʷ ʣʽʢʫʚʘʥʥʷ, n (%) 

ʇʝʨʰʘ 

ɼʨʫʛʘ 

 

93 (88,6) 

12 (11,4) 

ɯʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʨʝʞʠʤ, n (%) 

ʄʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ 

ʍʽʤʽʦʪʝʨʘʧʽʷ + ɯɯʂʊ 

 

38 (36,2) 

67 (63,8) 

ʊʠʧ ɯɯʂʊ, n (%) 

ɸʪʝʟʦʣʽʟʫʤʘʙ 

ʇʝʤʙʨʦʣʽʟʫʤʘʙ 

 

39 (37,1) 

66 (62,9) 

 

  



ΦΡ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.1 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=105 

ʊʨʠʚʘʣʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, n (%) 

<8 ʤʽʩʷʮʽʚ 

Ó8 ʤʽʩʷʮʽʚ 

 

62 (59,0) 

43 (46,0) 

ɯʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥʽ 

 

78 (74,3) 

27 (25,7) 

ɻʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

26 (24,8) 

79 (75,2) 

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, n (%) 

ʇʨʠʩʫʪʥʽʡ 

ɺʽʜʩʫʪʥʽʡ 

 

11 (10,5) 

94 (89,5) 

ʍʆɿʃ, n (%) 

ʇʨʠʩʫʪʥʻ 

ɺʽʜʩʫʪʥʻ 

 

21 (20,0) 

84 (80,0) 

ʉʝʨʮʝʚʦ-ʩʫʜʠʥʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, n (%) 

ʇʨʠʩʫʪʥʻ 

ɺʽʜʩʫʪʥʻ 

 

12 (11,4) 

93 (88,6) 

ʇʘʣ̔ʥʥʷ, n (%) 

ʅʽʢʦʣʠ ʥʝ ʧʘʣʠʣʠ 

ʇʦʪʦʯʥʽ ʘʙʦ ʢʦʣʠʰʥʽ ʢʫʨʮʽ 

 

25 (23,8) 

80 (76,2) 

ɯʄʊ, n (%) 

ʅʝʜʦʩʪʘʪʥʷ ʚʘʛʘ (<18,5) 

ʅʦʨʤʘʣʴʥʘ ʚʘʛʘ (18,5-24,9) 

ʅʘʜʣʠʰʢʦʚʘ ʚʘʛʘ (25,0-29,9) 

ʆʞʠʨʽʥʥʷ (Ó30,0) 

 

5 (4,8) 

52 (49,5) 

31 (29,5) 

17 (16,2) 

ɯʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʴʩʦʥʘ, n (%) 

0 ʙʘʣʽʚ 

1 ʙʘʣ 

2 ʙʘʣʠ 

Ó3 ʙʘʣʽʚ 

 

7 (6,6) 

23 (21,9) 

49 (46,7) 

26 (24,8) 

ɿʘʛʘʣʴʥʠʡ ʩʪʘʪʫʩ ECOG, n (%) 

0-1 

2 

 

100 (95,2) 

5 (4,8) 

  



ΦΣ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.1 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=105 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʠʭ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, n (%) 

ʊʘʢ 

ʅ ̔

 

 

36 (34,3) 

69 (65,7) 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʛʘʣʷʮʽʡʥʠʭ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, n (%) 

ʊʘʢ 

ʅ ̔

 

 

20 (19,0) 

85 (81,0) 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ, n (%) 

ʇʦʚʥʘ ʚʽʜʧʦʚʽʜʴ 

ʏʘʩʪʢʦʚʘ ʚʽʜʧʦʚʽʜʴ 

ʉʪʘʙʽʣʽʟʘʮʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʇʨʦʛʨʝʩʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

 

6 (5,8) 

48 (45,7) 

37 (35,2) 

14 (13,3) 

 

ʊʘʙʣʠʮʷ 2.2 ï ʋʟʘʛʘʣʴʥʝʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ 

ʃʘʙʦʨʘʪʦʨʥʽ ʧʘʨʘʤʝʪʨʠ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=105 

SIRI, n (%) 

<1,5 (ʥʠʟʴʢʠʡ) 

Ó1,5 (ʚʠʩʦʢʠʡ) 

 

53 (50,5) 

52 (49,5) 

SII, n (%) 

<926,0 (ʥʠʟʴʢʠʡ) 

Ó926,0 (ʚʠʩʦʢʠʡ) 

 

57 (54,3) 

48 (45,7) 

NLR, n (%) 

<3,6 (ʥʠʟʴʢʠʡ) 

Ó3,6 (ʚʠʩʦʢʠʡ) 

 

63 (60,0) 

42 (40,0) 

LMR, n (%) 

<3,3 (ʥʠʟʴʢʠʡ) 

Ó3,3 (ʚʠʩʦʢʠʡ) 

 

48 (45,7) 

57 (54,3) 

LIPI, n (%) 

0 ʬʘʢʪʦʨʽʚ 

1 ʬʘʢʪʦʨ 

2 ʬʘʢʪʦʨʠ 

 

57 (54,3) 

40 (38,1) 

8 (7,6) 

  



ΦΤ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.2 

ʃʘʙʦʨʘʪʦʨʥʽ ʧʘʨʘʤʝʪʨʠ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=105 

LEM, n (%) 

0 ʬʘʢʪʦʨʽʚ 

1 ʬʘʢʪʦʨ 

2 ʬʘʢʪʦʨʠ 

3 ʬʘʢʪʦʨʠ 

 

32 (30,5) 

48 (45,7) 

15 (14,3) 

10 (9,5) 

PIOS, n (%) 

<0,4 (ʥʠʟʴʢʠʡ) 

Ó0,4 (ʚʠʩʦʢʠʡ) 

 

55 (52,4) 

50 (47,6) 

ALI, n (%) 

Ó419 (ʚʠʩʦʢʠʡ) 

<419 (ʥʠʟʴʢʠʡ) 

 

50 (47,6) 

55 (52,4) 

ʊʘʙʣʠʮʷ 2.3 ï ʋʟʘʛʘʣʴʥʝʥʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=86 

ɽʢʩʧʨʝʩʽʷ CD8+, n (%) 

<38,1 ʢʣʽʪʠʥ/ʤʤ2  (ʥʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ) 

Ó38,1 ʢʣʽʪʠʥ/ʤʤ2  (ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ) 

 

61 (70,9) 

25 (29,1) 

ɽʢʩʧʨʝʩʽʷ STAT6+, n (%) 

<13,8 ʢʣʽʪʠʥ/ʤʤ2 (ʥʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ) 

Ó13,8 ʢʣʽʪʠʥ/ʤʤ2 (ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ) 

 

30 (34,9) 

56 (65,1) 

ɽʢʩʧʨʝʩʽʷ CD68+, n (%) 

<29,1 ʢʣʽʪʠʥ/ʤʤ2 (ʥʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ) 

Ó29,1 ʢʣʽʪʠʥ/ʤʤ2 (ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ) 

 

48 (55,8) 

38 (44,2) 

ɽʢʩʧʨʝʩʽʷ CD163+, n (%) 

<18,1 ʢʣʽʪʠʥ/ʤʤ2 (ʥʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ) 

Ó18,1 ʢʣʽʪʠʥ/ʤʤ2 (ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ) 

 

24 (27,9) 

62 (72,1) 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163+/CD68+, n (%) 

<0,48 (ʥʠʟʴʢʝ) 

Ó0,48 (ʚʠʩʦʢʝ) 

 

25 (29,1) 

61 (70,9) 

ɽʢʩʧʨʝʩʽʷ Foxp3+, n (%) 

<20 ʢʣʽʪʠʥ/ʤʤ2 (ʥʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ) 

Ó20 ʢʣʽʪʠʥ/ʤʤ2 (ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ) 

 

21 (24,4) 

65 (75,6) 

ɽʢʩʧʨʝʩʽʷ PD-L1, n (%) 

1ï49% 

Ó50 

 

67 (77,9) 

19 (22,1) 



ΦΥ 
 

ʊʘʙʣʠʮʷ 2.4 ï ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ 

ʃʘʙʦʨʘʪʦʨʥʽ ʧʘʨʘʤʝʪʨʠ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=92 

ʈʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʇɾʂ, n (%) 

ï190HU>Q1Òï107HU 

ï106HU>Q2Òï100HU 

ï99HU>Q3Òï92HU 

ï91HU>Q4Òï30 

 

23 (25,0) 

23 (25,0) 

23 (25,0) 

23 (25,0) 

ʈʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ɺɾʂ, n (%) 

ï120HU>Q1Òï100HU 

ï99HU>Q2Òï91HU 

ï90HU>Q3Òï73HU 

ï72HU>Q4Òï50HU 

 

23 (25,0) 

23 (25,0) 

23 (25,0) 

23 (25,0) 

ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʧʦʧʝʨʝʢʦʚʠʭ ʩʢʝʣʝʪʥʠʭ 

ʤôʷʟʽʚ (ʩʤ2) 

171,0Ñ44,9 

ɯʥʜʝʢʩ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ, n (%) 

ɺʠʩʦʢʠʡ (Ó39,0 ʩʤĮ/ʤĮ ʜʣʷ  ɯʄʊ < 24,9 

ʪʘ Ó60 ʩʤĮ/ʤĮ ʜʣʷ  ɯʄʊ Ó 25,0)  

ʅʠʟʴʢʠʡ (<39,0 ʩʤĮ/ʤĮ ʜʣʷ  ɯʄʊ < 24,9 

ʪʘ <60 ʩʤĮ/ʤĮ ʜʣʷ  ɯʄʊ Ó 25,0)  

ʅʝ ʚʠʟʥʘʯʘʣʠ 

 

56 (60,9) 

20 (21,7) 

16 (17,4) 

ʉʝʨʝʜʥʽʡ ʽʥʜʝʢʩ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ 

(ʩʤ2/ʤ2) 

58,0Ñ15,46 

ʈʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʩʢʝʣʝʪʥʠʭ 

ʤôʷʟʽʚ (HU), n (%) 

ɺʠʩʦʢʘ (Ó40,0 HU ʜʣʷ  ɯʄʊ < 24,9 ʪʘ 

Ó53,0 HU ʜʣʷ Ó 25,0) 

ʅʠʟʴʢʘ (<40,0 HU ʜʣʷ  ɯʄʊ < 24,9 ʪʘ 

<53,0 HU ʜʣʷ Ó 25,0) 

ʅʝ ʚʠʟʥʘʯʘʣʠ 

 

 

62 (67,4) 

14 (15,2) 

16 (17,4) 

ʉʝʨʝʜʥʷ ʨʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ 

ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ (HU) 

49,29Ñ10,37 

 

2.1.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ɦʦ ʦʪʨʠʤʫʚʘʣʠ 

ʩʠʩʪʝʤʥʫ ʭʽʤʽʦʪʝʨʘʧʽʶ (ʙʝʟ ɯɯʂʊ). ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 

100 ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʢʦʪʨʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʣʠʰʝ 

ʭʽʤʽʦʪʝʨʘʧʽʶ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʠʥʠ ʘʙʦ ʭʽʤʽʦʧʨʦʤʝʥʝʚʫ ʪʝʨʘʧʽʶ. ɼʣʷ ʚʢʣʶʯʝʥʥʷ ʚ 



ΦΦ 
 
ʛʨʫʧʫ ʭʽʤʽʦʪʝʨʘʧʽʾ ʢʨʠʪʝʨʽʾ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: ʚʽʢ 18 ʨʦʢʽʚ ʪʘ ʩʪʘʨʰʝ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʽʤʽʦʪʝʨʘʧʽʾ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʠʥʠ ʘʙʦ ʭʽʤʽʦʧʨʦʤʝʥʝʚʦʾ 

ʪʝʨʘʧʽʾ, IV ʩʪʘʜʽʷ ʅɼʂʈʃ, ʥʘʷʚʥʽʩʪʴ ʜʘʥʠʭ ʧʦ ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʘʣʽʥʥʷ. ʂʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʷ ʚʚʘʞʘʣʠ ʥʘʷʚʥʽʩʪʴ ʽʥʰʦʾ, ʥʽʞ IV ʩʪʘʜʽʷ ʅɼʂʈʃ, 

ʥʘʷʚʽʩʪʴ ʚ ʘʥʘʤʥʝʟʽ ʪʘʨʛʝʪʥʦʾ ʪʘ ʽʤʫʥʦʪʝʨʘʧʽʾ.  

ʇʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʫʭʣʠʥʠ ʫ ʜʦʟʘʭ, ʚʢʘʟʘʥʠʭ ʫ ʽʥʩʪʨʫʢʮʽʷʭ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ. ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠ ʢʦʞʥʠʭ 2 ʘʙʦ 3 ʮʠʢʣʠ ʟʛʽʜʥʦ 

ʢʨʠʪʝʨʽʾʚ RECIST 1.1. 

ʋʟʘʛʘʣʴʥʝʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ (ʙʝʟ ɯɯʂʊ) ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.5. 

ʊʘʙʣʠʮʷ 2.5 ï ʋʟʘʛʘʣʴʥʝʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ (ʙʝʟ ɯɯʂʊ) 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=100 

ɺʽʢ, n (%) 

<65 

Ó65 

 

64 (64,0) 

36 (36,0) 

ʉʪʘʪʴ, n (%) 

ʏʦʣʦʚʽʢʠ 

ɾʽʥʢʠ 

 

68 (68,0) 

32 (32,0) 

ɻʽʩʪʦʣʦʛʽʯʥʽ ʚʘʨʽʘʥʪʠ ʧʫʭʣʠʥʠ, n (%) 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʠ 

ʇʣʦʩʢʦʢʣʽʪʠʥʥʽ ʢʘʨʮʠʥʦʤʠ 

 

45 (45,0) 

55 (55,0) 

ʇʘʣʽʥʥʷ, n (%) 

ʂʫʨʮʽ (<28 ʧʘʯʢʦ-ʨʦʢʽʚ) 

ʂʫʨʮʽ (Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ) 

ʅʝʢʫʨʮʽ 

 

43 (43,0) 

40 (40,0) 

17 (17,0) 

ʊʠʧ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ, n (%): 

ʍʽʤʽʦʪʝʨʘʧʽʷ 

ʍʽʤʽʦʪʝʨʘʧʽʷ + ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ 

 

90 (90,0) 

10 (10,0) 

 

2.1.4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʟ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʤ ʅɼʂʈʃ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 42 ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʭ ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ, ʚʢʣʶʯʘʶʯʠ 27 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ 



ΝΜΜ 
 
ʘʜôʶʚʘʥʪʥʫ ʭʽʤʽʦʪʝʨʘʧʽʶ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʠʥʠ ʪʘ 15 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʢʨʽʤ ʭʽʤʽʦʪʝʨʘʧʽʾ 

ʦʪʨʠʤʫʚʘʣʠ ɯɯʂʊ (ʘʪʝʟʦʣʽʟʫʤʘʙ). ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʽʣʦʪʥʠʤ ʪʘ ʦʜʥʦʮʝʥʪʨʦʚʠʤ, 

ʱʦ ʦʙʫʤʦʚʠʣʦ ʟʥʘʯʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ. 

ʂʨʠʪʝʨʽʷʤʠ ʚʢʣʶʯʝʥʥʷ ʚʚʘʞʘʣʠ ʥʘʷʚʥʽʩʪʴ ʛʽʩʪʦʣʦʛʽʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦʛʦ ʅɼʂʈʃ, 

ɯɸ-ɯɯɯɺ ʩʪʘʜʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʡ ʅɼʂʈʃ, ʚʽʢ ʧʘʮʽʻʥʪʽʚ 18 

ʨʦʢʽʚ ʪʘ ʩʪʘʨʰʝ, ʥʘʷʚʥʽʩʪʴ ʘʨʭʽʚʥʦʾ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʛʘʨʥʦʾ ʷʢʦʩʪʽ. ʇʘʮʽʻʥʪʽʚ ʽʟ 

IV ʩʪʘʜʽʻʶ ʭʚʦʨʦʙʠ, ʩʫʧʫʪʥʽʤʠ ʩʪʘʥʘʤʠ, ʱʦ ʤʦʛʣʠ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʪʨʠʚʘʣʽʩʪʴ 

ʞʠʪʪʷ, ʟ ʥʝʦʘʜôʶʚʘʥʪʥʦʶ ʭʽʤʽʦ- ʘʙʦ ʧʨʦʤʝʥʝʚʦʶ ʪʝʨʘʧʽʻʶ, ʘ ʪʘʢʦʞ ʪʠʭ, ʫ ʢʦʛʦ 

ʚʠʥʠʢʣʠ ʪʷʞʢʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʥʝ ʚʢʣʶʯʘʣʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʘʜʠʢʘʣʴʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʘʜôʶʚʘʥʪʥʦʾ 

ʪʝʨʘʧʽʾ ʫʩʽ ʧʘʮʽʻʥʪʠ ʧʝʨʝʙʫʚʘʣʠ ʧʽʜ ʜʠʥʘʤʽʯʥʠʤ ʥʘʛʣʷʜʦʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ ʣʦʢʘʣʴʥʦʾ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ, ʫʧʨʦʜʦʚʞ ʧʝʨʰʠʭ ʜʚʦʭ ʨʦʢʽʚ ʧʽʩʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʢʦʥʪʨʦʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʪʦʤʦʛʨʘʬʽʾ ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʽ 3 ʤʽʩʷʮʽ. ʋ ʧʦʜʘʣʴʰʽ ʪʨʠ ʨʦʢʠ ʩʢʘʥʫʚʘʥʥʷ 

ʚʠʢʦʥʫʚʘʣʠ ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 6 ʤʽʩʷʮʽʚ. ʇʽʩʣʷ ʧôʷʪʠʨʽʯʥʦʛʦ ʨʫʙʝʞʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʜʽʡʩʥʶʚʘʣʠ ʱʦʨʦʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. ʋ 

ʨʘʟʽ ʧʦʷʚʠ ʥʦʚʠʭ ʩʠʤʧʪʦʤʽʚ ʘʙʦ ʧʽʜʦʟʨʠ ʥʘ ʨʝʮʠʜʠʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʜʦʜʘʪʢʦʚʽ, ʧʦʟʘʧʣʘʥʦʚʽ ʚʽʟʫʘʣʽʟʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɹʝʟʨʝʮʠʜʠʚʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʷʢ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜ ʤʦʤʝʥʪʫ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʫ ʨʝʮʠʜʠʚʫ ʭʚʦʨʦʙʠ. ɿʘʛʘʣʴʥʫ 

ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʧʝʨʽʦʜ ʚʽʜ ʜʘʪʠ ʦʧʝʨʘʮʽʾ ʜʦ ʩʤʝʨʪʽ ʧʘʮʽʻʥʪʘ ʟ ʙʫʜʴ-̫ ʢʦʾ 

ʧʨʠʯʠʥʠ. ʄʽʥʽʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʮʽʻʥʪʘʤʠ, ʷʢʽ ʟʘʣʠʰʠʣʠʩʷ 

ʞʠʚʠʤʠ, ʩʪʘʥʦʚʠʣʘ 72 ʤʽʩʷʮʽ. ɿʘʛʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʚʘʨʽʶʚʘʚ ʚʽʜ 2 ʜʦ 117 ʤʽʩʷʮʽʚ. ʆʩʪʘʪʦʯʥʘ ʦʮʽʥʢʘ ʙʝʟʨʝʮʠʜʠʚʥʦʾ ʪʘ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʘ ʚʠʢʦʥʘʥʘ 01 ʯʝʨʚʥʷ 2025 ʨʦʢʫ. ɼʘʥʽ ʧʨʦ ʩʤʝʨʪʴ ʙʫʣʠ ʜʝʪʘʣʴʥʦ 

ʟʽʙʨʘʥʽ ʚ ʢʘʥʮʝʨ-ʨʝʻʩʪʨʽ ʉʫʤʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʦʥʢʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ. 

ʋʟʘʛʘʣʴʥʝʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʟ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʤ 

ʅɼʂʈʃ, ʟʽʙʨʘʥʽ ʟ ʧʝʨʚʠʥʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʫ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.6. 



ΝΜΝ 
 

ʊʘʙʣʠʮʷ 2.6 ï ʋʟʘʛʘʣʴʥʝʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʟ 

ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʤ ʅɼʂʈʃ 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 
ʇʘʮʽʻʥʪʠ ʟ 

ʅɼʂʈʃ, n=42  

ʇʘʮʽʻʥʪʠ ʟ 

ʅɼʂʈʃ, %  

ɺʽʢ, n (%): 

ʉʝʨʝʜʥʽʡ 

< 60 

Ó 60 

 

58,5Ñ8,48 

22  

20  

 

 

52,4 

47,6 

ʉʪʘʪʴ, n (%): 

ɾʽʥʢʠ 

ʏʦʣʦʚʽʢʠ 

 

8  

34  

 

19,0 

81,0 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ ʧʫʭʣʠʥʠ, n (%): 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ  

ʇʣʦʩʢʦʢʣʽʪʠʥʥʠʡ ʨʘʢ 

 

20  

22  

 

47,6 

52,4 

ʉʪʘʜʽʷ, n (%): 

ɯɸïɯɯɸ 

ɯɯɺïɯɯɯɺ 

 

15  

27  

 

35,7 

64,3 

ɸʜôʶʚʘʥʪʥʘ ʪʝʨʘʧʽʷ, n (%): 

ʍʽʤʽʦʪʝʨʘʧʽʷ 

ʍʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʷ 

 

27 

15 

 

64,3 

35,7 

ɸʜôʶʚʘʥʪʥʘ ʪʝʨʘʧʽʷ ɯɯʂʊ, n (%): 

ʊʘʢ 

ʅ ̔

 

15 

27 

 

ʇʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ, n (%): 

ʊʘʢ 

ʅ ̔

 

5 

37 

 

11,9 

88,1 

ɽʢʩʧʨʝʩʽʷ PD-L, n (%): 

<1 % 

1-49 % 

Ó50 

 

12 

24 

6 

 

28,6 

57,1 

14,3 

ʎʠʪʦʪʦʢʩʠʯʥʽ ʊ-ʢʣʽʪʠʥʠ ʚ ʦʩʪʨʽʚʮʷʭ (CD8+), n 

(%): 

ʅʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ (<9 ʢʣʽʪʠʥ/ʤʤĮ) 

ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ ((Ó9 ʢʣʽʪʠʥ/ʤʤĮ) 

 

 

13  

29  

 

 

30,1 

69,0 

ʎʠʪʦʪʦʢʩʠʯʥʽ ʊ-ʢʣʽʪʠʥʠ (CD8+) ʚ ʩʪʨʦʤʽ, n (%): 

ʅʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ (<24 ʢʣʽʪʠʥ/ʤʤĮ ) 

ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ (Ó24 ʢʣʽʪʠʥ/ʤʤĮ ) 

 

20  

22  

 

47,6 

52,4 

  



ΝΜΞ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.6 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʇʘʮʽʻʥʪʠ ʟ 

ʅɼʂʈʃ, n=42  

ʇʘʮʽʻʥʪʠ ʟ 

ʅɼʂʈʃ, %  

ʈʝʛʫʣʷʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ (Foxʈ3+), n (%): 

ʅʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ (<23 ʢʣʽʪʠʥʠ/ʤʤĮ) 

ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ (Ó23 ʢʣʽʪʠʥʠ/ʤʤĮ) 

 

18  

24  

 

42,9 

57,1 

ʄʘʢʨʦʬʘʛʠ ʄ1 ʚ ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ, n (%): 

ʅʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ (<18 ʢʣʽʪʠʥ/ʤʤĮ) 

ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ (Ó18 ʢʣʽʪʠʥ/ʤʤĮ) 

 

16  

26  

 

38,1 

61,9 

ʄʘʢʨʦʬʘʛʠ ʄ1 ʚ ʩʪʨʦʤʽ, n (%): 

ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ (Ó11 ʢʣʽʪʠʥ/ʤʤĮ) 

ʅʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ (<11 ʢʣʽʪʠʥ/ʤʤĮ) 

 

18  

24  

 

42,9 

57,1 

ʄʘʢʨʦʬʘʛʠ ʄ2 ʚ ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ, n (%): 

ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ (Ó13 ʢʣʽʪʠʥ/ʤʤĮ) 

ʅʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ (<13 ʢʣʽʪʠʥ/ʤʤĮ) 

 

15  

27  

 

35,7 

64,3 

ʄʘʢʨʦʬʘʛʠ ʄ2 ʚ ʩʪʨʦʤʽ, n (%): 

ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ (Ó24 ʢʣʽʪʠʥʠ/ʤʤĮ) 

ʅʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ (<24 ʢʣʽʪʠʥʠ/ʤʤĮ) 

 

21  

21  

 

50,0 

50,0 

ʄʫʪʘʮʽʷ EGFR, n (%): 

ɺʽʜʩʫʪʥʷ 

ʇʨʠʩʫʪʥʷ 

 

40  

2  

 

95,2 

4,8 

ʄʫʪʘʮʽʷ ALK, n (%): 

ɺʽʜʩʫʪʥʷ 

ʇʨʠʩʫʥʪʷ 

 

41  

1  

 

97,6 

2,4 

ʄʫʪʘʮʽʷ BRAF, n (%): 

ɺʽʜʩʫʪʥʷ 

ʇʨʠʩʫʪʥʷ 

 

41  

1  

 

97,6 

2,4 

ʄʫʪʘʮʽʷ KRAS, n (%): 

ɺʽʜʩʫʪʥʷ 

ʇʨʠʩʫʪʥʷ 

 

35  

7  

 

83,3 

16,7 

ʉʪʘʪʫʩ ʨ53, n (%): 

ɼʠʢʠʡ ʪʠʧ  

ʄʫʪʘʥʪʥʠʡ ʪʠʧ 

 

23 

19  

 

54,8 

45,2 

 

2.1.5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ ʙʘʟʠ ʜʘʥʠʭ TCGA. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʽʙʨʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʟ 3 ʚʽʜʢʨʠʪʠʭ 

ʦʥʢʦʣʦʛʽʯʥʠʭ ʙʘʟ ʜʘʥʠʭ: TCGA (https://portal.gdc.cancer.gov/), cBioPortal 

https://portal.gdc.cancer.gov/
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(https://www.cbioportal.org/) ʪʘ UCSC Xena Browser (https://xenabrowser.net). 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʢʦʛʦʨʪʘ ʧʘʮʽʻʥʪʽʚ ʩʢʣʘʜʘʣʘʩʷ ʽʟ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʚʭʦʜʠʣʠ ʜʦ ʧʨʦʻʢʪʫ 

TCGA-LUAD (n=585).  

ʂʣʽʥʽʯʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʩʪʘʪʴ, ʚʽʢ, ʩʪʘʜʽʷ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʩʪʘʪʫʩ 

ʚʠʞʠʚʘʥʦʩʪʽ, ʙʫʣʠ ʚʠʪʷʛʥʫʪʽ ʟ ʨʝʧʦʟʠʪʦʨʽʶ TCGA. ɼʘʥʽ ʧʨʦ ʽʤʫʥʥʽ ʬʝʥʦʪʠʧʠ 

ʧʫʭʣʠʥ ʪʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʽ ʧʨʦʬʽʣʽ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ RNA-seq, 

ʙʫʣʠ ʟʽʙʨʘʥʽ ʟ ʙʘʟʠ ʜʘʥʠʭ Xena Browser. ʄʫʪʘʮʽʡʥʠʡ ʤʘʪʨʠʢʩ ʙʘʟʠ  cBioPortal ʩʪʘʚ 

ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʤʫʪʘʮʽʡ TP53, EGFR, KRAS, BRAF, KEAP1 ʪʘ 

STK11.  

ʂʨʠʪʝʨʽʷʤʠ ʚʢʣʶʯʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʚʘʞʘʣʠ ʥʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʪʘʪʴ, ʚʽʢ, ʩʪʘʪʫʩ ʚʠʞʠʚʘʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʞʠʚʘʥʥʷ, ʨʝʟʫʣʴʪʘʪʽʚ ʤʫʪʘʮʽʡʥʦʛʦ 

ʩʪʘʪʫʩʫ ʢʦʞʥʦʛʦ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʥʽʚ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ ʜʘʥʠʭ ʛʝʥʽʚ 

CXCL9, CXCL10, CXCL11, IDO1, IRF9, CCR5, STAT1, PRF1, IFNG, HLA-DRA. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʣʶʯʝʥʦ 128 ʧʘʮʽʻʥʪʽʚ. 

ʑʝ 67 ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʥʝʧʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʤʫʪʘʮʽʡ TP53, EGFR, KRAS, 

BRAF, KEAP1 ʘʙʦ STK11, ʱʦ ʪʘʢʦʞ ʩʪʘʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʽʟ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʨʝʰʪʠ ʧʘʮʽʻʥʪʽʚ (n=390) ʙʫʣʠ ʥʘʷʚʥʽ ʫʩʽ ʪʨʘʥʩʢʨʠʧʪʦʤʥʽ ʜʘʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦ ʩʢʣʘʜʫ ʬʽʥʘʣʴʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʫʚʽʡʰʣʠ 390 

ʭʚʦʨʠʭ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ, ʱʦ ʤʘʣʠ ʧʦʚʥʠʡ ʥʘʙʽʨ ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʜʘʥʠʭ. ɹʣʦʢ-ʩʭʝʤʘ ʚʽʜʙʦʨʫ ʭʚʦʨʠʭ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ 

ʣʝʛʝʥʴ ʜʣʷ ʫʯʘʩʪʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʾʭ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʘ ʈʠʩ. 2.1 ʪʘ ʪʘʙʣʠʮʽ 2.7.  

https://www.cbioportal.org/
https://xenabrowser.net/
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ʈʠʩʫʥʦʢ 2.1 ï ɹʣʦʢ-ʩʭʝʤʘ ʚʽʜʙʦʨʫ ʭʚʦʨʠʭ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ  

 

ʊʘʙʣʠʮʷ 2.7 ï ʋʟʘʛʘʣʴʥʝʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ (ʙʘʟʘ ʜʘʥʠʭ TCGA)  

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ  ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=390 

ʉʝʨʝʜʥʽʡ ʚʽʢ (ʨʦʢʠ, ʽʥʪʝʨʚʘʣ) 65,2Ñ10,06 (39ï88) 

ʉʪʘʪʴ, n (%): 

ɾʽʥʦʯʘ 

ʏʦʣʦʚʽʯʘ 

 

211 (54,1) 

179 (45,9) 

ʉʪʘʜʽʷ, n (%): 

ɯ 

ɯɯ 

ɯɯɯ 

IV 

ʅʝʚʽʜʦʤʘ 

 

190 (48,7) 

76 (19,5) 

51 (13,1) 

18 (4,6) 

55 (14,1) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.7 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ  ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=390 

ʄʫʪʘʮʽʷ ʊʈ53, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

194 (49,7) 

196 (50,3) 

ʄʫʪʘʮʽʷ KRAS, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

126 (32,3) 

264 (67,7) 

ʄʫʪʘʮʽʷ STK11, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

62 (15,9) 

328 (84,1) 

ʄʫʪʘʮʽʷ KEAP1, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

71 (18,2) 

319 (81,8) 

ʄʫʪʘʮʽʷ EGFR, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

57 (14,6) 

333 (85,4) 

ʄʫʪʘʮʽʷ BRAF, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

26 (6,7) 

364 (93,3) 

ʂʦ-ʤʫʪʘʮʽʷ KRAS+TP53, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

45 (11,5) 

345 (88,5) 

ʂʦ-ʤʫʪʘʮʽʷ KRAS+STK11, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

33 (8,5) 

357 (91,5) 

ʂʦ-ʤʫʪʘʮʽʷ KRAS+KEAP1, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

30 (7,7) 

360 (92,3) 

ʂʦ-ʤʫʪʘʮʽʷ STK11+KEAP, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

18 (4,6) 

372 (95,4) 

ɽʢʩʧʨʝʩʽʷ IFNɔ-ʘʩʦʮʽʡʦʚʘʥʦʛʦ 

ʛʝʥʥʦʛʦ ʧʽʜʧʠʩʫ, n (%): 

ʅʠʟʴʢʘ (<5,62 log (RSEM+1)) 

ɺʠʩʦʢʘ (Ó5,62 log (RSEM+1)) 

 

 

201 (51,5) 

189 (48,5) 
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2.1.6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ ʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ ʙʘʟʠ 

ʜʘʥʠʭ TCGA. ʇʦʯʘʪʢʦʚʘ ʚʠʙʽʨʢʘ ʚʢʣʶʯʘʣʘ 504 ʧʘʮʽʻʥʪʽʚ ʽʟ ʛʽʩʪʦʣʦʛʽʯʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʾ ʢʘʨʮʠʥʦʤʠ ʣʝʛʝʥʴ, ʟʘʣʫʯʝʥʠʭ ʜʦ 

ʧʨʦʻʢʪʫ TCGA-LUSC.  

ɼʦ ʫʯʘʩʪʽ ʜʦʧʫʩʢʘʣʠʩʷ ʧʘʮʽʻʥʪʠ ʚʽʢʦʤ ʚʽʜ 18 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ, ʟ ʧʦʚʥʠʤ 

ʥʘʙʦʨʦʤ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ (ʚʽʢ, ʩʪʘʪʴ, ʩʪʘʜʽʷ ʧʫʭʣʠʥʠ, ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʚʠʞʠʚʘʥʥʷ ʪʘ ʩʪʘʪʫʩ), ʚʠʟʥʘʯʝʥʠʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʧʫʭʣʠʥʠ, ʥʘʷʚʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʫʪʘʮʽʡʥʠʡ ʩʪʘʪʫʩ ʯʦʪʠʨʴʦʭ ʢʣʶʯʦʚʠʭ ʛʝʥʽʚ (TP53, TTN, 

PIK3CA ʪʘ KEAP1/NFE2L2), ʘ ʪʘʢʦʞ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʛʝʥʽʚ CXCL9, 

CXCL10, CXCL11, IDO1, IRF9, CCR5, STAT1, PRF1, IFNG ʪʘ HLA-DRA. 

ʇʘʮʽʻʥʪʽʚ ʚʠʢʣʶʯʘʣʠ ʟ ʘʥʘʣʽʟʫ ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʚʘʣʽʜʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʚʽʢʫ, 

ʩʪʘʪʫʩʫ ʚʠʞʠʚʘʥʥʷ ʘʙʦ ʪʨʠʚʘʣʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʽʤʫʥʥʠʡ ʧʽʜʪʠʧ ʘʙʦ ʙʨʘʢʫ ʜʘʥʠʭ ʱʦʜʦ ʤʫʪʘʮʽʡ. ʋ ʬʽʥʘʣʴʥʫ ʢʦʛʦʨʪʫ ʫʚʽʡʰʣʠ 419 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʚʩʽʤ ʢʨʠʪʝʨʽʷʤ ʪʘ ʤʘʣʠ ʧʦʚʥʠʡ ʥʘʙʽʨ ʢʣʽʥʽʯʥʠʭ, 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʽ ʛʝʥʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɹʣʦʢ-ʩʭʝʤʘ ʚʽʜʙʦʨʫ ʭʚʦʨʠʭ ʥʘ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ ʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ ʜʣʷ ʫʯʘʩʪʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʾʭ ʢʣʽʥʽʢʦ-

ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.2 ʪʘ ʪʘʙʣʠʮʽ 2.8.  

ʊʘʙʣʠʮʷ 2.8 ï ʋʟʘʛʘʣʴʥʝʥʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʭʚʦʨʠʭ ʥʘ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ ʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ (ʙʘʟʘ ʜʘʥʠʭ TCGA)  

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ  ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=419 

ʉʝʨʝʜʥʽʡ ʚʽʢ (ʨʦʢʠ, ʽʥʪʝʨʚʘʣ) 67,0Ñ8,53(39ï84) 

ʉʪʘʪʴ, n (%): 

ɾʽʥʦʯʘ 

ʏʦʣʦʚʽʯʘ 

 

106 (25,3) 

313 (74,7) 

ʉʪʘʜʽʷ, n (%): 

ɯ 

ɯɯ 

ɯɯɯ 

IV 

ʅʝʚʽʜʦʤʘ 

 

181 (43,2) 

124 (29,6) 

58 (13,8) 

5 (1,2) 

51 (12,2) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.8 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ  ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, n=419 

ʄʫʪʘʮʽʷ TTN, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

356 (85,0) 

63 (15,0) 

ʄʫʪʘʮʽʷ ʊʈ53, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

377 (90,0) 

42 (10,0) 

ʄʫʪʘʮʽʷ PIK3CA, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

56 (13,4) 

363 (86,6) 

ʄʫʪʘʮʽʷ KEAP1/NFE2L2, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

117 (27,9) 

302 (72,1) 

ʂʦ-ʤʫʪʘʮʽʷ TTN+TP53, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

319 (76,1) 

100 (23,9) 

ʂʦ-ʤʫʪʘʮʽʷ TP53+PIK3CA, n (%): 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

48 (11,5) 

371 (88,5) 

ɽʢʩʧʨʝʩʽʷ IFNɔ-ʘʩʦʮʽʡʦʚʘʥʦʛʦ 

ʛʝʥʥʦʛʦ ʧʽʜʧʠʩʫ, n (%): 

ʅʠʟʴʢʘ (<7,32 log (RSEM+1)) 

ɺʠʩʦʢʘ (Ó7,32 log (RSEM+1)) 

 

 

196 (46,8) 

223 (53,2) 
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ʈʠʩʫʥʦʢ 2.2 ï ɹʣʦʢ-ʩʭʝʤʘ ʚʽʜʙʦʨʫ ʭʚʦʨʠʭ ʥʘ ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ ʢʘʨʮʠʥʦʤʫ 

ʣʝʛʝʥʴ ʜʣʷ ʫʯʘʩʪʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

 

2.2. ʂʣʽʥʽʯʥʠʡ ʤʝʪʦʜ 

ɼʘʥʽ ʧʨʦ ʩʪʘʪʴ, ʚʽʢ ʧʘʮʽʻʥʪʽʚ, ʛʽʩʪʦʣʦʛʽʯʥʽ ʚʘʨʽʘʥʪʠ ʧʫʭʣʠʥ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʡ 

ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʨʝʞʠʤ, ʣʽʥʽʶ ʪʝʨʘʧʽʾ, ʪʠʧ ɯɯʂʊ, ʪʨʠʚʘʣʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ, 

ʩʪʘʪʫʩ ʧʘʣʽʥʥʷ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʟʘ ʰʢʘʣʦʶ ECOG, ʣʦʢʘʣʽʟʘʮʽʶ 

ʤʝʪʘʩʪʘʟʽʚ ʪʘ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʧʦʙʽʯʥʽ ʷʚʠʱʘ ʙʨʘʣʠ ʟ ʧʝʨʚʠʥʥʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. ʉʝʨʝʜ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʙʫʣʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ 

ʥʘʷʚʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʘ ʭʨʦʥʽʯʥʦʛʦ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ (ʍʆɿʃ), 

ʛʽʧʝʨʪʦʥʽʯʥʦʾ ʭʚʦʨʦʙʠ (ɻʍ) ʙʫʜʴ-̫ ʢʦʛʦ ʩʪʫʧʝʥʷ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

(ʉʉɿ) (ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʘʨʠʪʤʽʾ, ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ, 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ), ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʙʫʜʴ-̫ ʢʦʛʦ ʪʠʧʫ.  
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ʆʮʽʥʢʫ ʚʠʨʘʞʝʥʦʩʪʽ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʧʨʦʚʦʜʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʂʨʠʪʝʨʽʾʚ ʟʘʛʘʣʴʥʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʜʣʷ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ (CTCAE, 

ʚʝʨʩʽʷ 5). 

ʂʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʫ 

ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ (ɯʂʏ). ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʩʫʧʫʪʥʽ ʧʘʪʦʣʦʛʽʾ ʪʘʢʦʞ 

ʦʪʨʠʤʫʚʘʣʠ ʟ ʤʝʜʠʯʥʠʭ ʢʘʨʪ. ɯʥʜʝʢʩ ʦʭʦʧʣʶʚʘʚ 19 ʢʣʽʥʽʯʥʠʭ ʢʘʪʝʛʦʨʽʡ, ʢʦʞʥʘ ʟ 

ʷʢʠʭ ʤʘʣʘ ʨʽʟʥʫ ʚʘʛʫ ʚʧʣʠʚʫ ʥʘ ʨʠʟʠʢ ʩʤʝʨʪʽ. ɼʦ ʨʦʟʨʘʭʫʥʢʫ ʚʢʣʶʯʘʣʠ ʚʩʽ ʩʫʧʫʪʥʽ 

ʩʪʘʥʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʅɼʂʈʃ, ʧʽʩʣʷ ʯʦʛʦ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ ʦʙʯʠʩʣʶʚʘʣʠ 

ʩʫʤʘʨʥʠʡ ʙʘʣ. ɼʣʷ ʢʦʨʝʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʫ ʧʘʮʽʻʥʪʘ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʙʘʣʘ 

ʜʦʜʘʚʘʣʠ ʧʦ ʦʜʥʦʤʫ ʧʫʥʢʪʫ ʟʘ ʢʦʞʥʝ ʜʝʩʷʪʠʣʽʪʪʷ ʞʠʪʪʷ, ʧʦʯʠʥʘʶʯʠ ʟ 40 ʨʦʢʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʟʨʽʩʪ ʪʘ ʚʘʛʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ (ɯʄʊ) ʥʘ 

ʝʪʘʧʽ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ɯɯʂʊ. ɯʄʊ <18,5, 18,5ï24,9, 25,0ï29,9 ʪʘ Ó30,0 ʢʛ/ʤ2 

ʚʚʘʞʘʣʠ ʥʝʜʦʩʪʘʪʥʴʦʶ, ʥʦʨʤʘʣʴʥʦʶ, ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷʤ, 

ʚʽʜʧʦʚʽʜʥʦ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʫʩʫ ʧʘʣʽʥʥʷ ʧʘʮʽʻʥʪʽʚ ʨʦʟʜʽʣʠʣʠ ʥʘ ʢʫʨʮʽʚ ʪʘ ʥʝʢʫʨʮʽʚ. 

ʅʝʢʫʨʮʷʤʠ ʚʚʘʞʘʣʠ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʣʠ ʤʝʥʰʝ 100 ʮʠʛʘʨʦʢ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʷ. ɼʦ ʛʨʫʧʠ ʢʫʨʮʽʚ ʚʢʣʶʯʘʣʠ ʢʦʣʠʰʥʽʭ ʢʫʨʮʽʚ, ʷʢʽ ʥʝ ʧʘʣʠʣʠ ʙʽʣʴʰʝ 1 ʨʦʢʫ 

ʪʘ ʪʝʧʝʨʽʰʥʽʭ ʢʫʨʮʽʚ, ʷʢʽ ʢʠʥʫʣʠ ʧʘʣʠʪʠ ʤʝʥʰʝ 1 ʨʦʢʫ ʪʦʤʫ ʘʙʦ ʧʨʦʜʦʚʞʫʶʪʴ 

ʧʘʣʠʪʠ. ʂʽʣʴʢʽʩʪʴ ʧʘʯʢʦ-ʨʦʢʽʚ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: ʢʽʣʴʢʽʩʪʴ ʧʘʯʦʢ 

ʮʠʛʘʨʦʢ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʟʘ 1 ʜʝʥʴ Ĭ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʧʘʣʽʥʥʷ. ɻʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʘʯʢʦ-ʨʦʢʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜʦʤ 

ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ.  

ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʮʽʻʥʪʦʤ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʙʨʘʣʠ ʟ 

ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʋʩʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʫ ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ: 1) ʧʘʮʽʻʥʪʠ ʙʝʟ ʪʝʨʘʧʽʾ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʘʤʠ, 2) 

ʧʘʮʽʻʥʪʠ, ʱʦ ʧʨʠʡʤʘʣʠ ʩʠʩʪʝʤʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ ʪʘ 3) ʧʘʮʽʻʥʪʠ, ʱʦ ʧʨʠʡʤʘʣʠ 

ʽʥʛʘʣʷʮʽʡʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ. ɼʦ ʩʠʩʪʝʤʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʚʽʜʥʦʩʠʣʠ 

ʜʝʢʩʘʤʝʪʘʟʦʥ, ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʪʘ ʧʨʝʜʥʽʟʦʣʦʥ. ɼʦʟʫ ʝʢʚʽʚʘʣʝʥʪʥʫ Ó10 ʤʛ 

ʧʨʝʜʥʽʟʦʣʦʥʫ ʚʚʘʞʘʣʠ ʚʠʱʦʶ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʫ ʥʦʨʤʫ ʽ ʦʮʽʥʶʚʘʣʠ ʷʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʠʩʪʝʤʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ. ɼʦ ʽʥʛʘʣʷʮʽʡʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʚʽʜʥʦʩʠʣʠ 
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ʙʝʢʣʦʤʝʪʘʟʦʥ, ʙʫʜʝʩʦʥʽʜ ʪʘ ʬʣʶʪʠʢʘʟʦʥ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʽʥʪʨʘʥʘʟʘʣʴʥʠʭ ʬʦʨʤ 

ʮʠʭ ʧʨʝʧʝʨʘʪʽʚ.  

 

2.3. ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ  

ɼʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʠ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʬʽʢʩʫʚʘʣʠ ʫ 10 % 

ʥʝʡʪʨʘʣʴʥʦʤʫ ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ ʬʦʨʤʘʣʽʥʫ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʧʨʦʚʦʜʠʣʠ ʧʦʝʪʘʧʥʝ ʟʥʝʚʦʜʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʟʘʣʠʚʘʥʥʷ ʚ ʧʘʨʘʬʽʥ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʧʘʨʘʪʘ ʢʘʨʫʩʝʣʴʥʦʛʦ ʪʠʧʫ çɸʊʄ-4ʄè (ʚʠʨʦʙʥʠʮʪʚʦ ï ʋʢʨʘʾʥʘ). 

ʉʝʨʽʡʥʽ ʧʘʨʘʬʽʥʦʚʽ ʟʨʽʟʠ ʚʠʛʦʪʦʚʣʷʣʠ ʥʘ ʨʦʪʘʮʽʡʥʦʤʫ ʤʽʢʨʦʪʦʤʽ Shandon Finnesse 

325 (Thermo Scientific, ʉʐɸ), ʦʪʨʠʤʫʶʯʠ ʰʘʨʠ ʟʘʚʪʦʚʰʢʠ 4 ʤʢʤ. ʇʽʩʣʷ 

ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ ʟʨʽʟʠ ʬʘʨʙʫʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʤʝʪʦʜʠʢʦʶ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʅɼʂʈʃ ʙʫʣʦ ʦʮʽʥʝʥʦ ʱʽʣʴʥʽʩʪʴ ʪʘ 

ʨʦʟʧʦʜʽʣ ̔ ʤʫʥʥʠʭ ʢʣʽʪʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʾ (ɯɻʍ). ɺʠʚʯʘʣʠʩʷ ʪʘʢʽ 

ʧʦʢʘʟʥʠʢʠ: ʮʠʪʦʪʦʢʩʠʯʥʽ CD8  ʊ-ʢʣʽʪʠʥʠ (ʚ ʩʪʨʦʤʽ ʪʘ ʚ ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ), 

ʨʝʛʫʣʷʪʦʨʥʽ ʊ-ʢʣʽʪʠʥʠ (FoxP3 ), ʤʘʢʨʦʬʘʛʠ ʄ1 (CD68 ʫ ʩʪʨʦʤʽ ʪʘ ʦʩʪʨʽʚʮʷʭ), 

ʤʘʢʨʦʬʘʛʠ ʄ2 (CD163 ʫ ʩʪʨʦʤʽ ʪʘ ʦʩʪʨʽʚʮʷʭ), ʝʢʩʧʨʝʩʽʷ PD-L1, STAT6+ ʪʘ p53. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ɯɻʍ ʩʝʨʽʡʥʽ ʟʨʽʟʠ ʪʢʘʥʠʥ ʅɼʂʈʃ ʪʦʚʱʠʥʦʶ 4 ʤʢʤ 

ʥʘʥʦʩʠʣʠ ʥʘ ʘʜʛʝʟʠʚʥʽ ʧʨʝʜʤʝʪʥʽ ʩʢʝʣʴʮʷ SuperFrost (Thermo Scientific, ʉʐɸ). 

ʉʫʰʽʥʥʷ ʟʨʘʟʢʽʚ ʚʠʢʦʥʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 60 ÁC ʧʨʦʪʷʛʦʤ 18 ʛʦʜʠʥ. 

ɼʝʧʘʨʘʬʽʥʦʚʘʥʽ ʟʨʽʟʠ ʧʽʜʜʘʚʘʣʠ ʪʝʨʤʽʯʥʦʤʫ ʜʝʤʘʩʢʫʚʘʥʥʶ ʝʧʽʪʦʧʽʚ ʰʣʷʭʦʤ 

ʽʥʢʫʙʘʮʽʾ ʫ 0,1 ʄ ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʽ (pH 6,0) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 95ï98 ÁC ʧʨʦʪʷʛʦʤ 

20 ʭʚʠʣʠʥ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʨʘʟʢʠ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʨʠʯʽ 

ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ. 

ɹʣʦʢʫʚʘʥʥʷ ʝʥʜʦʛʝʥʥʦʾ ʧʝʨʦʢʩʠʜʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʨʮʽʡʥʦʛʦ ʨʝʘʛʝʥʪʫ (MAD-021540Q-125) ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ. 

ʇʦʜʘʣʴʰʝ ʬʘʨʙʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʰʣʷʭʦʤ ʽʥʢʫʙʘʮʽʾ ʟʨʽʟʽʚ ʟ ʧʝʨʚʠʥʥʠʤʠ 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ (ʝʢʩʧʦʟʠʮʽʷ 10 ʭʚ), ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʣʠ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʜʝʪʝʢʮʽʾ In Vitro (Master-Diagnostica, ɯʩʧʘʥʽʷ). 

ʆʮʽʥʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʚʠʙʦʨʫ ʰʝʩʪʠ ʜʽʣʷʥʦʢ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ 



ΝΝΝ 
 
ʜʽʘʤʝʪʨʦʤ 1 ʤʤĮ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʧʦʟʠʪʠʚʥʦ ʟʘʙʘʨʚʣʝʥʠʭ ʢʣʽʪʠʥ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʤʘʨʢʝʨʘ ʦʙʯʠʩʣʶʚʘʣʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ. 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʦʣʷʯʽ 

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʛʦ ʬʘʢʪʦʨʘ Foxʨ3+ (Clone SP97, 

Master-Diagnostica, ɯʩʧʘʥʽʷ; ʢʦʜ MAD-000536-QD-12, ʛʦʪʦʚʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ). 

ʇʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ Foxʨ3+ ʫ ʟʨʘʟʢʘʭ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʭ ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ ʩʪʘʥʦʚʠʣʦ 23 ʢʣʽʪʠʥʠ/1 ʤʤĮ. ɿʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʧʘʮʽʻʥʪʽʚ ʧʦʜʽʣʷʣʠ ʥʘ ʛʨʫʧʠ ʟ ʥʠʟʴʢʦʶ (<23 ʢʣʽʪʠʥʠ/ʤʤĮ) ʪʘ ʚʠʩʦʢʦʶ 

(Ó23 ʢʣʽʪʠʥʠ/ʤʤĮ) ʽʥʬʽʣʴʪʨʘʮʽʻʶ Foxʨ3  ʢʣʽʪʠʥ. ʇʦʨʦʛʦʚʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ 

FOXP3+ ʫ ʭʚʦʨʠʭ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʽʚʥʽ 20 ʢʣʽʪʠʥ/ʤʤĮ, 

ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʧʦʜʽʣʠʪʠ ʧʘʮʽʻʥʪʽʚ ʥʘ ʛʨʫʧʠ ʟ ʚʠʩʦʢʦʶ (Ó20 ʢʣʽʪʠʥʠ/ʤʤĮ) ʪʘ 

ʥʠʟʴʢʦʶ (<20 ʢʣʽʪʠʥʠ/ʤʤĮ) ʝʢʩʧʨʝʩʽʻʶ. ʗʢ ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʢʘʥʠʥʫ ʤʠʛʜʘʣʠʢʽʚ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʚʠʨʦʙʥʠʢʘ. 

ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʩʦʮʽʡʦʚʘʥʠʭ ʽʟ ʧʫʭʣʠʥʦʶ ʤʘʢʨʦʬʘʛʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʤʠʰʘʯʽ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ CD68  (Clone KP-1, Master-Diagnostica, 

ɯʩʧʘʥʽʷ) ʪʘ ʢʨʦʣʷʯʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ CD163  (Clone EP324, Master-Diagnostica, 

ɯʩʧʘʥʽʷ). ɺʩʽ ʨʝʘʛʝʥʪʠ ʙʫʣʠ ʛʦʪʦʚʠʤʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʤʘʢʨʦʬʘʛʽʚ ʫ ʟʨʘʟʢʘʭ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ 

ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ: ʤʘʢʨʦʬʘʛʠ ʄ1 ʚ 

ʦʩʪʨʽʚʮʷʭ ï 18 ʢʣʽʪʠʥ/ʤʤĮ, ʫ ʩʪʨʦʤʽ ï 11 ʢʣʽʪʠʥ/ʤʤĮ; ʤʘʢʨʦʬʘʛʠ ʄ2 ʚ ʦʩʪʨʽʚʮʷʭ ï 

13 ʢʣʽʪʠʥ/ʤʤĮ, ʫ ʩʪʨʦʤʽ ï 24 ʢʣʽʪʠʥʠ/ʤʤĮ. ɻʨʘʥʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʨʦʟʧʦʜʽʣʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʚ ʧʽʜʛʨʫʧʠ ʟ ʥʠʟʴʢʦʶ ʪʘ ʚʠʩʦʢʦʶ ʝʢʩʧʨʝʩʽʻʶ 

CD68 ʪʘ CD163 ʙʫʣʠ 29,1 ʪʘ 18,1 ʢʣʽʪʠʥ/1 ʤʤ2 ʚʽʜʧʦʚʽʜʥʦ. 

ʎʠʪʦʪʦʢʩʠʯʥʽ ʊ-ʢʣʽʪʠʥʠ (CD8 ) ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʪʽʣ (ʢʣʦʥ 

C8/144B, Dako, ɼʘʥʽʷ). ʇʦʨʦʛʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʝʢʩʧʨʝʩʽʾ 

CD8-ʢʣʽʪʠʥ ʫ ʟʨʘʟʢʘʭ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ ʭʚʦʨʠʭ ʥʘ 

ʅɼʂʈʃ ʙʫʣʠ: <9 ʢʣʽʪʠʥ/ʤʤĮ ï ʥʠʟʴʢʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʚ ʦʩʪʨʽʚʮʷʭ, <24 ʢʣʽʪʠʥ/ʤʤĮ ï 

ʫ ʩʪʨʦʤʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʜʣʷ ʟʨʘʟʢʽʚ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ ʧʦʨʦʛʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʚʠʟʥʘʯʝʥʦ 38,1 ʢʣʽʪʠʥ/1 ʤʤ2.  



ΝΝΞ 
 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ PD-L ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ 

ʜʦ PD-L1 (ʚʠʨʦʙʥʠʮʪʚʘ Master Diagnostica, ʢʣʦʥ Cal-10, ʨʦʟʚʝʜʝʥʥʷ 1:50). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ PD-L ʟʨʘʟʢʠ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʙʫʣʠ 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʫ 3 ʛʨʫʧʠ: <1 %, 1ï49 %, Ó50 %. ʈʝʘʢʮʽʶ ʚʚʘʞʘʣʠ ʧʦʟʠʪʠʚʥʦʶ ʫ 

ʨʘʟʽ ʯʽʪʢʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʅɼʂʈʃ, ʷʢʝ ʤʦʛʣʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʯʘʩʪʢʦʚʠʤ ʘʙʦ ʧʦʚʥʠʤ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ 

ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɿʘʙʘʨʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ, ʪʘʢʠʭ ʷʢ 

ʤʘʢʨʦʬʘʛʠ ʪʘ ʣʽʤʬʦʮʠʪʠ, ʘ ʪʘʢʦʞ ʚʠʥʷʪʢʦʚʦ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʨʝʘʢʮʽʷ, ʥʝ 

ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ.  

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʨʝʩʽʾ ʙʽʣʢʘ ʨ53 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ ʨ53 

(ʚʠʨʦʙʥʠʢ Master Diagnostica, ʢʣʦʥ SP5, ʨʦʟʚʝʜʝʥʥʷ 1:50). ɼʣʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʙʫʚ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʙʘʣ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʩʦʪʦʢ ʧʦʟʠʪʠʚʥʦ 

ʟʘʙʘʨʚʣʝʥʠʭ ʷʜʝʨ, ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʡ ʫ ʙʘʣʠ, ʤʥʦʞʠʣʠ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʬʘʨʙʫʚʘʥʥʷ (ʚʽʜ 0 ʜʦ 3). ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦ ʟʘʙʘʨʚʣʝʥʠʭ ʷʜʝʨ ʦʟʥʘʯʘʣʘ 0 

ʙʘʣʽʚ,  <25% ï 1ʙʘʣ , 25%-50% ï 2 ʙʘʣʠ, 50%-75% ï 3 ʙʘʣʠ ʪʘ 75%-100% ï 4 ʙʘʣʠ.  

ɹʽʣʦʢ ʨ53 ʚʚʘʞʘʣʠ ʤʫʪʘʥʪʥʠʤ, ʷʢʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʨʝʩʽ ʾʨ53 (0 

ʙʘʣʽʚ) ʘʙʦ ʡʦʛʦ ʛʽʧʝʨʝʢʩʧʨʝʩʽʶ (4 ʙʘʣʠ ʪʘ ʚʠʱʝ). 

ɼʣʷ ʜʝʪʝʢʮʽʾ STAT6+ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʦʣʷʯʽ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ 

(ʢʣʦʥ EP325, Cell Marque, ʉʐɸ, ʛʦʪʦʚʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ). ɻʨʘʥʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ ʚ ʧʽʜʛʨʫʧʠ ʟ ʥʠʟʴʢʦʶ ʪʘ ʚʠʩʦʢʦʶ 

ʝʢʩʧʨʝʩʽʻʶ STAT6+ ʙʫʣʠ 13,8 ʢʣʽʪʠʥ/1 ʤʤ2. ɯʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ɯɻʍ 

ʟʜʽʡʩʥʶʚʘʚ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʘʪʦʣʦʛ. 

 

2.4. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʤʝʪʦʜ  

ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʽʚ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʪʝʭʥʦʣʦʛʽʶ ʩʝʢʚʝʥʫʚʘʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ. ɺʠʜʽʣʝʥʥʷ ɼʅʂ ʽʟ ʧʘʨʘʬʽʥʦʚʠʭ 

ʙʣʦʢʽʚ (FFPE) ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʨʮʽʡʥʦʛʦ ʥʘʙʦʨʫ E.Z.N.A.È FFPE 

DNA Kit (Omega Bio-tek, ʉʐɸ), ʜʦʪʨʠʤʫʶʯʠʩʴ ʽʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʥʠʢʘ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʝʢʩʪʨʘʛʦʚʘʥʦʾ ɼʅʂ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʣʫʦʨʦʤʝʪʨʠʯʥʦʛʦ 
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ʤʝʪʦʜʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ dsDNA Broad Range Assay (DeNovix, ʉʐɸ), ʘ ʩʪʫʧʽʥʴ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ PreSeq DNA QC Assay (ArcherDX, ʉʐɸ). 

ɼʣʷ ʩʝʢʚʝʥʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʘʥʦ ʪʘʨʛʝʪʥʫ ʧʘʥʝʣʴ AmoyDx Essential NGS 

Panel (AmoyDx, ʂʠʪʘʡ), ʷʢʘ ʦʭʦʧʣʶʻ ʢʣʶʯʦʚʽ ʤʫʪʘʮʽʾ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʅɼʂʈʃ. 

ʇʦʙʫʜʦʚʫ ʙʽʙʣʽʦʪʝʢ ʟʜʽʡʩʥʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ʧʨʦʪʦʢʦʣʘʤʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ 

ʚʠʨʦʙʥʠʢʦʤ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝ ʤʝʥʰʝ 30 ʥʛ ɼʅʂ ʥʘ ʨʝʘʢʮʽʶ. ʂʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ 

ʙʽʙʣʽʦʪʝʢ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ KAPA Library Quantification Kit 

(Roche, ʐʚʝʡʮʘʨʽʷ), ʘ ʨʦʟʤʽʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʘʛʤʝʥʪʽʚ ʧʝʨʝʚʽʨʷʣʠ ʥʘ ʩʠʩʪʝʤʽ 

Agilent TapeStation (Agilent Technologies, ʉʐɸ). 

ʇʽʩʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 4 ʥʄ ʙʽʙʣʽʦʪʝʢʠ ʦʙ'ʻʜʥʫʚʘʣʠ ʪʘ 

ʟʘʚʘʥʪʘʞʫʚʘʣʠ ʥʘ ʧʣʘʪʬʦʨʤʫ Illumina NextSeq 550Dx (ʉʐɸ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʝʘʛʝʥʪʠ ʟ ʥʘʙʦʨʫ NextSeq 550 Mid-Output Kit. ʇʝʨʚʠʥʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʘʥʦʪʘʮʽʶ ʽ ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʘʨʽʘʥʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʚʝʨʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ANDAS ADXLC10 (ʚʝʨʩʽʷ 3.3.0, AmoyDx). 

 

2.5. ʃʘʙʦʨʘʪʦʨʥʠʡ ʤʝʪʦʜ 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʟʽʙʨʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʽʚ ʢʨʦʚʽ, ʚʢʣʶʯʘʶʯʠ ʜʘʥʽ ʧʨʦ ʘʙʩʦʣʶʪʥʝ ʯʠʩʣʦ ʥʝʡʪʨʦʬʽʣʽʚ, 

ʘʙʩʦʣʶʪʥʝ ʯʠʩʣʦ ʣʽʤʬʦʮʠʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʢʨʦʚʽ, ʘʣʴʙʫʤʽʥʫ ʢʨʦʚʽ, 

ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ. ɯʥʜʝʢʩʠ ʟʘʧʘʣʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʙʘʟʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ, ʚʠʢʦʥʘʥʦʛʦ ʥʝ ʙʽʣʴʰ ʷʢ ʟʘ 7 ʜʥʽʚ ʜʦ ʧʝʨʰʦʾ ʽʥʬʫʟʽʾ ɯɯʂʊ. 

ʈʦʟʨʘʭʦʚʫʚʘʥʥʷ ʽʥʜʝʢʩʽʚ ʙʫʣʦ ʥʘʩʪʫʧʥʠʤ: SIRI=ʥʝʡʪʨʦʬʽʣʠ Ĭ 

ʤʦʥʦʮʠʪʠ/ʣʽʤʬʦʮʠʪʠ; SII=ʪʨʦʤʙʦʮʠʪʠ (ʛ/ʣ) Ĭ ʥʝʡʪʨʦʬʽʣʠ/ʣʽʤʬʦʮʠʪʠ; 

NLR=ʥʝʡʪʨʦʬʽʣʠ/ʣʽʤʬʦʮʠʪʠ; PLR=ʪʨʦʤʙʦʮʠʪʠ (ʛ/ʣ)/ʣʽʤʬʦʮʠʪʠ; 

LMR=ʣʽʤʬʦʮʠʪʠ/ʤʦʥʦʮʠʪʠ; MLR=ʤʦʥʦʮʠʪʠ/ʣʽʤʬʦʮʠʪʠ.  

 

2.6. ʂʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʡ ʤʝʪʦʜ 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʰʢʘʣ ʫ ʨʦʣʽ ʧʨʝʜʠʢʪʦʨʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɯɯʂʊ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʧʦʻʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʘ ʟʛʽʜʥʦ ʉʭʽʜʥʦʾ ʢʦʦʧʝʨʘʪʠʚʥʦʾ ʛʨʫʧʠ (ECOG), 
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ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʢʽʣʴʢʦʩʪʽ ʣʽʥʽʡ ʧʦʧʝʨʝʜʥʽʭ ʪʝʨʘʧʽʡ ʪʘ ʜʘʥʠʭ ʧʨʦ ʟʨʽʩʪ ʪʘ 

ʤʘʩʫ ʪʽʣʘ ʧʘʮʽʻʥʪʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ɯʄʊ. ʋʩʽ ʧʘʮʽʻʥʪʠ, ʱʦ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʫ ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʝʡ ʣʝʛʝʥʝʚʦʛʦ 

ʽʤʫʥʥʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ̔ ʥʜʝʢʩʫ (LIPɯ), ̔ʥʜʝʢʩʫ ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʨʘʢʫ ʣʝʛʝʥʴ 

(ALI), hʢʘʣʠ ̔ ʤʫʥʦʪʝʨʘʧʽʾ Patras (PIOS), ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ̔ ʥʜʝʢʩʫ ʭʘʨʯʫʚʘʥʥʷ 

(PNI) ʪʘ LEM. ʇʨʦʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ LIPI ʧʨʠʧʫʩʢʘʻ, ʱʦ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ 

ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ ʻ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ ʚʠʱʝ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʥʦʨʤʠ ʪʘ ʧʦʭʽʜʥʘ 

NLR (dNLR) >3. ɺʽʜʧʦʚʽʜʥʦ, ʧʘʮʽʻʥʪʽʚ ʩʪʨʘʪʠʬʽʢʫʚʘʣʠ ʫ 3 ʛʨʫʧʠ: 0 ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ, 1 ʬʘʢʪʦʨ ʨʠʟʠʢʫ ʪʘ 2 ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ. ʋ ʧʨʦʛʥʦʩʪʠʯʥʽʡ ʤʦʜʝʣʽ LEM 

ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʚʚʘʞʘʶʪʴʩʷ ɸʏʃ <1,5Ĭ109/ʣ, ECOGÓ2 ʪʘ ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʩʪʘʟʽʚ 

ʫ ʣʝʛʝʥʷʭ ʪʘ/ʘʙʦ ʧʣʝʚʨʽ. ɿʛʽʜʥʦ ʤʦʜʝʣʽ LEM ʧʘʮʽʻʥʪʽʚ ʩʪʨʘʪʠʬʽʢʫʚʘʣʠ ʫ 4 ʛʨʫʧʠ: 

0, 1, 2 ʪʘ 3 ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ. ALI ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʙʫʪʢʫ ɯʄʊ 

ʪʘ ʘʣʴʙʫʤʽʥʫ ʢʨʦʚʽ ʜʦ NLR, PIOS ï ̫ ʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʙʫʪʢʫ ECOG ʪʘ ɯʄʊ ʜʦ 

ʜʦʙʫʪʢʫ ʣʽʥʽʾ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʚʽʢʫ ʧʘʮʽʻʥʪʘ, PNI ï ̫ʢ ʩʫʤʘ ʘʣʴʙʫʤʽʥʫ ʢʨʦʚʽ ʪʘ ɸʏʃ. 

ʄʝʪʦʜʦʤ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʽʥʜʝʢʩʽʚ ALI, 

PIOS ʪʘ PNI, ʷʢʽ ʩʪʘʥʦʚʠʣʠ 419, 0,4 ʪʘ 44 ʚʽʜʧʦʚʽʜʥʦ. ɺʽʜʧʦʚʽʜʥʦ, ʧʘʮʽʻʥʪʠ ʙʫʣʠ 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʫ ʛʨʫʧʠ ʟ ʥʠʟʴʢʠʤʠ ʪʘ ʚʠʩʦʢʠʤʠ ALI, PIOS ʪʘ PNI, ʙʘʟʫʶʯʠʩʴ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʥʷʭ. 

 

2.7. ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ 

ɼʣʷ ʘʥʘʣʽʟʫ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʂʊ-ʩʢʘʥʠ, ʷʢʽ ʚʠʢʦʥʫʚʘʣʠ ʧʘʮʽʻʥʪʘʤ ʥʝ ʙʽʣʴʰ ʷʢ 

ʟʘ 1 ʤʽʩʷʮʴ ʜʦ ʧʦʯʘʪʢʫ ʪʝʨʘʧʽʾ ɯɯʂʊ. ɾʠʨʦʚʫ ʪʢʘʥʠʥʫ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʤʝʪʦʜʦʤ 

ʪʢʘʥʠʥʦ-ʩʧʝʮʠʬʽʯʥʦʛʦ ʨʦʟʤʝʞʦʚʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʧʘʟʦʥʫ 

ʚʽʜ -190 ʜʦ -30 HU ʜʣʷ ʇɾʂ ʪʘ ʚʽʜ -150 ʜʦ -50 HU. ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʦʜʠʥʠʯʥʠʡ ʘʢʩʽʘʣʴʥʠʡ ʩʢʘʥ ʥʘ ʨʽʚʥʽ ʪʨʝʪʴʦʛʦ ʧʦʧʝʨʝʢʦʚʦʛʦ ʭʨʝʙʮʷ. 

ʈʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ ɺɾʂ  ʚʚʘʞʘʣʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ HU, 

ʚʠʟʥʘʯʝʥʽʡ ʥʘ ʧʣʦʱʽ ʪʢʘʥʠʥʠ 1 ʩʤ2 ʧʽʜʰʢʽʨʥʦʛʦ ʪʘ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ 

ʚʽʜʧʦʚʽʜʥʦ (ʈʠʩ. 2.3). ɼʣʷ ʧʽʜʨʘʭʫʥʢʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

Syngo.via Siemens Healthineers, ʚʝʨʩʽʷ VB6OS-HF01. ʈʘʜʽʦʣʦʛʽʯʥʫ ʱʽʣʴʥʽʩʪʴ 

ʇɾʂ ʪʘ ɺɾʂ ʦʮʽʥʶʚʘʣʠ ʜʚʦʤʘ ʧʽʜʭʦʜʘʤʠ ï ̫ ʢ ʢʘʪʝʛʦʨʽʘʣʴʥʽ ʪʘ ʙʝʟʧʝʨʝʨʚʥ ̔
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ʟʤʽʥʥ.̔ ʂʘʪʝʛʦʨʽʘʣʴʥʽ ʟʤʽʥʥʽ ʘʥʘʣʽʟʫʚʘʣʠ ʥʘ ʯʦʪʠʨʴʦʭ ʨʽʚʥʷʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ 

ʨʦʟʧʦʜʽʣʫ ʥʘ ʢʚʘʨʪʠʣʽ. ɼʣʷ ʇɾʂ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʢʽ ʤʝʞʽ ʨʘʜʽʦʣʦʛʽʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ: ï190HU>Q1Òï107HU, ï106HU>Q2Òï100HU, ï99HU>Q3Òï92HU, ï

91HU>Q4Òï30; ʜʣʷ ɺɾʂ  ï ʥʘʩʪʫʧʥʽ: ï150HU>Q1Òï100HU, ï99HU>Q2Òï91HU, 

ï90HU>Q3Òï73HU, ï72HU>Q4Òï50HU.  

 

ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘʪʠʯʥʘ ʽʣʶʩʪʨʘʮʽʷ, ʱʦ ʧʦʨʽʚʥʶʻ ʦʙôʻʤ ʧʽʜʰʢʽʨʥʦʾ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʟ ʾʾ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ, ʧʽʜʢʨʝʩʣʶʶʯʠ, ʱʦ ʧʘʮʽʻʥʪʠ ʟ 

ʧʦʜʽʙʥʠʤ ʦʙôʻʤʦʤ ʞʠʨʫ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ 

 

ɼʦ ʘʥʘʣʽʟʫ ʚʢʣʶʯʘʣʠʩʷ ʧʘʮʽʻʥʪʠ, ʫ ʷʢʠʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʂʊ ʦʨʛʘʥʽʚ 

ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʤʠ ʥʝ ʧʽʟʥʽʰʝ ʥʽʞ ʟʘ 30 ʜʥʽʚ ʜʦ ʧʦʯʘʪʢʫ ʽʤʫʥʦʪʝʨʘʧʽʾ. ʄôʷʟʦʚʫ 

ʤʘʩʫ ʘʥʘʣʽʟʫʚʘʣʠ ʥʘ ʘʢʩʽʘʣʴʥʠʭ ʟʨʽʟʘʭ ʂʊ ʥʘ ʨʽʚʥʽ L3 ̔ʟ ʯʽʪʢʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʦʙʦʭ 

ʧʦʧʝʨʝʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ. ɿʦʙʨʘʞʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Synapse 3D (ʚʝʨʩʽʷ 6.0, ʊʦʢʽʦ, ʗʧʦʥʽʷ; ʩʝʨʚʝʨʥʘ ʧʣʘʪʬʦʨʤʘ ʪʠʧʫ 

thin-client, ʱʦ ʚʢʣʶʯʘʻ ʧʦʥʘʜ 50 ʢʣʽʥʽʯʥʠʭ 3D-ʤʦʜʫʣʽʚ) (ʈʠʩ. 2.4). 



ΝΝΣ 
 

 

ʈʠʩʫʥʦʢ 2.4 ï ʂʊ-ʦʮʽʥʶʚʘʥʥʷ ʧʣʦʱʽ ʧʦʧʝʨʝʢʦʚʠʭ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʨʽʚʥʽ 

L3 ʟʘ ʜʦʧʦʤʦʛʦʶ Synapse 3D. ʄôʷʟʠ ʚʠʜʽʣʝʥʽ ʞʦʚʪʠʤ ʪʘ ʧʦʤʘʨʘʥʯʝʚʠʤ ʢʦʣʴʦʨʘʤʠ 

 

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʧʣʠʚʫ ʢʦʥʪʨʘʩʪʥʦʾ ʨʝʯʦʚʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ 

ʟʦʙʨʘʞʝʥʥʷ ʚ ʙʘʟʘʣʴʥʽʡ ʘʙʦ ʨʘʥʥʽʡ ʘʨʪʝʨʽʘʣʴʥʽʡ ʬʘʟʽ. ʄôʷʟʦʚʘ ʪʢʘʥʠʥʘ 

ʚʠʟʥʘʯʘʣʘʩʴ ʫ ʜʽʘʧʘʟʦʥʽ ʱʽʣʴʥʦʩʪʽ ʚʽʜ ï29 ʜʦ +150 HU. ɯʥʜʝʢʩ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ 

(ɯʉʄ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʤôʷʟʽʚ (ʩʤĮ), ʧʦʜʽʣʝʥʫ ʥʘ 

ʢʚʘʜʨʘʪ ʟʨʦʩʪʫ (ʤĮ). ɼʦ ʘʥʘʣʽʟʫ ʚʢʣʶʯʘʣʠʩʴ ʧʦʧʝʨʝʢʦʚʽ, ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʽ ʪʘ 

ʤôʷʟʠ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ. ʈʘʜʽʦʣʦʛʽʯʥʫ ʱʽʣʴʥʽʩʪʴ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ (ʈʑʉʄ) 

ʚʠʟʥʘʯʘʣʠ ʘʚʪʦʤʘʪʠʯʥʦ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ HU ʧʦ ʚʩʽʡ ʧʣʦʱʽ ʤôʷʟʽʚ. 

ʄʠ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʦʧʝʨʝʜʥʴʦ ʚʠʚʝʜʝʥʽ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ɯʉʄ ʪʘ 

ʈʑʉʄ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʜʦ ʝʨʠ ɯɯʂʊ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ, ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ 

ʚʠʟʥʘʯʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʧʫʣʷʮʽʾ, 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʥʘ ʜʚʽ ʧʽʜʛʨʫʧʠ: ʯʦʣʦʚʽʢʠ ʟ ɯʄʊ < 24,9 ʪʘ Ó 25,0. ɺʽʜʧʦʚʽʜʥʦ, 



ΝΝΤ 
 
ʧʘʮʽʻʥʪʽʚ ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʷʢ ʪʘʢʠʭ ʽʟ ʥʠʟʴʢʠʤ (ʦʟʥʘʢʘ ʩʘʨʢʦʧʝʥʽʾ) ʘʙʦ ʚʠʩʦʢʠʤ 

ɯʉʄ, ʘ ʪʘʢʦʞ ʥʠʟʴʢʦʶ ʘʙʦ ʚʠʩʦʢʦʶ ʈʑʉʄ. ʆʮʽʥʢʫ ʷʢʦʩʪʽ ʂʊ-ʩʢʘʥʽʚ ʪʘ 

ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʇɾʂ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʨʘʜʽʦʣʦʛʦʤ, ̫ʢʠʡ ʥʝ ʤʘʚ ʜʦʩʪʫʧʫ ʜʦ 

ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ.  

 

2.8. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʽ ʙʫʣʠ ʟʽʙʨʘʥʽ ʟ 3 ʚʽʜʢʨʠʪʠʭ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʨʝʧʦʟʠʪʦʨʽʾʚ: TCGA (https://portal.gdc.cancer.gov/), cBioPortal 

(https://www.cbioportal.org/) ʪʘ UCSC Xena Browser (https://xenabrowser.net). ʎʽ 

ʧʣʘʪʬʦʨʤʠ ʥʘʜʘʶʪʴ ʨʦʟʰʠʨʝʥʫ ʢʣʽʥʽʯʥʫ, ʽʤʫʥʦʣʦʛʽʯʥʫ ʪʘ ʛʝʥʦʤʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʧʘʮʽʻʥʪʽʚ ʽʟ ʨʽʟʥʠʤʠ ʟʣʦʷʢʽʩʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ, ʟʦʢʨʝʤʘ ʟ ʅɼʂʈʃ. 

ʂʣʽʥʽʯʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʩʪʘʪʴ, ʚʽʢ, ʩʪʘʜʽʷ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʩʪʘʪʫʩ 

ʚʠʞʠʚʘʥʦʩʪʽ, ʙʫʣʠ ʚʠʪʷʛʥʫʪʽ ʟ ʨʝʧʦʟʠʪʦʨʽʶ TCGA. ɼʘʥʽ ʧʨʦ ʽʤʫʥʥʽ ʬʝʥʦʪʠʧʠ 

ʧʫʭʣʠʥ ʪʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʽ ʧʨʦʬʽʣʽ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ RNA-seq, 

ʙʫʣʠ ʟʽʙʨʘʥʽ ʟ ʙʘʟʠ ʜʘʥʠʭ Xena Browser. ʄʫʪʘʮʽʡʥʠʡ ʤʘʪʨʠʢʩ ʙʘʟʠ  cBioPortal ʩʪʘʚ 

ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʤʫʪʘʮʽʡ TP53, EGFR, KRAS, BRAF, KEAP1 ʪʘ 

STK11 ʜʣʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤ, ʘ ʪʘʢʦʞ TP53, TTN, PIK3CA ʪʘ KEAP1/NFE2L2 ʜʣʷ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʭ ʢʘʨʮʠʥʦʤ. 

IFNɔ-ʘʩʦʮʽʡʦʚʘʥʠʡ ʛʝʥʥʠʡ ʧʽʜʧʠʩ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʜʝʩʷʪʠ ʛʝʥʽʚ, 

ʟʘʣʫʯʝʥʠʭ ʜʦ ʽʥʪʝʨʬʝʨʦʥ-ɔ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ: CXCL9, CXCL10, 

CXCL11, IDO1, IRF9, CCR5, STAT1, PRF1, IFNG, HLA-DRA. ɼʘʥʽ ʝʢʩʧʨʝʩʽʾ ʜʣʷ 

ʢʦʞʥʦʛʦ ʛʝʥʘ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʚʠʛʣʷʜʽ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʪʨʘʥʩʢʨʠʧʪʦʤʥʠʭ ʟʥʘʯʝʥʴ 

(log (RSEM+1)) ʟ ʚʽʜʢʨʠʪʦʛʦ ʨʝʧʦʟʠʪʦʨʽʶ TCGA. ʉʫʤʘʨʥʠʡ ʧʽʜʧʠʩ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʣʦʛʘʨʠʬʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʝʢʩʧʨʝʩʽʾ ʮʠʭ 

ʛʝʥʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ. 

ɼʣʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʥʘ ʛʨʫʧʠ ʟ ʚʠʩʦʢʦʶ ʪʘ ʥʠʟʴʢʦʶ ʝʢʩʧʨʝʩʽʻʶ 

IFNɔ-ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʧʽʜʧʠʩʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ROC-ʘʥʘʣʽʟ. ʆʧʪʠʤʘʣʴʥʦʶ ʪʦʯʢʦʶ 

ʚʽʜʩʽʯʝʥʥʷ ʚʠʷʚʠʣʦʩʴ ʟʥʘʯʝʥʥʷ 5,62 log (RSEM+1) ʜʣʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤ ʪʘ 7,32 

log (RSEM+1) ʜʣʷ ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʭ ʢʘʨʮʠʥʦʤ ʣʝʛʝʥʴ. 

 

https://portal.gdc.cancer.gov/
https://www.cbioportal.org/
https://xenabrowser.net/
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2.9. ʉʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ 

ʂʘʪʝʛʦʨʽʘʣʴʥʽ ʟʤʽʥʥʽ ʧʦʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʚʽʜʩʦʪʢʽʚ ʪʘ ʘʙʩʦʣʶʪʥʠʭ ʯʘʩʪʦʪ. ɼʣʷ 

ʧʝʨʝʚʽʨʢʠ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ʐʘʧʽʨʦ-ʋʽʣʢʘ. ɿʘ 

ʥʘʷʚʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʪʘ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ANOVA. ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʨʦʟʧʦʜʽʣ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʥʦʨʤʘʣʴʥʦʤʫ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ï ʢʨʠʪʝʨʽʡ ʄʘʥʥʘïʋʾʪʥʽ, ɺʽʣʢʦʢʩʦʥʘ 

ʘʙʦ ʂʨʘʩʢʝʣʘïʋʦʣʣʽʩʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʛʨʫʧ ʪʘ ʫʤʦʚ ʘʥʘʣʽʟʫ. ʅʘʷʚʥʽʩʪʴ 

ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʠʽʞ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ɢĮ ʇʽʨʩʦʥʘ ʘʙʦ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ ʜʣʷ ʢʘʪʝʛʦʨʽʘʣʴʥʠʭ 

ʟʤʽʥʥʠʭ. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ ʙʫʜʫʚʘʣʠ 

ʢʨʠʚʽ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ, ʘ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʠʪʝʨʽʶ Log-rank. 

ɼʣʷ ʦʮʽʥʢʠ ʟʚôʷʟʢʫ ʤʽʞ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʩʤʝʨʪʥʽʩʪʶ, 

ʧʦʚôʷʟʘʥʦʶ ʟ ʅɼʂʈʃ ʫ ʭʚʦʨʠʭ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʦʜʝʣʽ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ, ʚ ʷʢʠʭ ʦʙʯʠʩʣʶʚʘʣʠ ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ 

(HR) ʪʘ 95 % ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ (ɼɯ). ɼʣʷ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 3 

ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, ʩʢʦʨʠʛʦʚʘʥʽ ʟʘ ʨʽʟʥʠʤʠ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʇʨʠʧʫʱʝʥʥʷ ʧʨʦ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ ʨʠʟʠʢʽʚ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʣʠʰʢʽʚ ʐʦʥʬʝʣʴʜʘ. ɼʣ ̫ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʣʽʥʽʢʦ-

ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ ʚʽʜ ʅɼʂʈʃ, ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʤʝʞʝʥʠʭ ʢʫʙʽʯʥʠʭ ʩʧʣʘʡʥʽʚ ʟ ʪʨʴʦʤʘ ʚʫʟʣʘʤʠ. ʉʧʣʘʡʥʦʚʽ ʤʦʜʝʣʽ 

ʙʫʜʫʚʘʣʠ ʽʟ ʚʫʟʣʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ 10-ʤʫ, 50-ʤʫ ʪʘ 90-ʤʫ ʧʝʨʮʝʥʪʠʣʷʭ; 

ʤʝʜʽʘʥʥʝ ʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʨʝʬʝʨʝʥʪʥʝ. ɺʠʙʽʨ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʫʟʣʽʚ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʩʝʨʝʜʥʽʤ 

ʦʙʩʷʛʦʤ ʚʠʙʽʨʢʠ. ʊʝʩʪ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʝʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʪʘ ʩʧʣʘʡʥʦʚʦʾ ʤʦʜʝʣʝʡ. ɺʥʫʪʨʽʰʥʶ ʚʘʣʽʜʘʮʽʶ ʤʦʜʝʣʝʡ ʂʦʢʩʘ 

ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʙʫʪʩʪʨʝʧ-ʨʝʩʝʤʧʣʽʥʛʫ (1000 

ʽʪʝʨʘʮʽʡ) ʜʣʷ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʦʮʽʥʦʢ ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ.  
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ʇʽʜʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʪʘ ʘʥʘʣʽʟ ʥʘ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚʠʢʦʥʫʚʘʣʠ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ 

ʚʠʞʠʚʘʥʦʩʪʽ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʧʦʤʠʣʢʠ ɯ ʪʠʧʫ ʧʨʠ ʤʥʦʞʠʥʥʠʭ ʧʦʨʽʚʥʷʥʥʷʭ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʦʧʨʘʚʢʫ ɹʦʥʬʝʨʨʦʥʽ. 

ʋ ʷʢʦʩʪʽ ʘʥʘʣʽʟʫ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʘʣʽʟ ʨʦʙʦʯʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʡʤʘʯʘ (ROC), ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʚʠʟʥʘʯʘʣʠ ʧʣʦʱʽ ʧʽʜ ʢʨʠʚʠʤʠ 

(AUC) ʪʘ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʥʘ 

ʧʽʜʛʨʫʧʠ. 

ʋʩʽ ʩʪʘʪʠʩʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Stata ʚʝʨʩʽʾ 19.5 

(StataCorp, ʊʝʭʘʩ, ʉʐɸ; https://www.stata.com, 2025). ɿʥʘʯʝʥʥʷ p<0,05 ʚʚʘʞʘʣʦʩʷ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ. 

 

2.10. ʂʣʘʩʪʝʨʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ ʜʘʥʠʭ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʩʪʨʫʢʪʫʨ ʫ 

ʚʟʘʻʤʦʟʚôʷʟʢʘʭ ʤʽʞ ʽʤʫʥʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʘʣʽʟ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʶ. ɼʦ ʘʥʘʣʽʟʫ ʚʢʣʶʯʘʣʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ CD8 , STAT6  ʪʘ ʣʦʛʘʨʠʬʤʽʯʥʦ ʧʝʨʝʪʚʦʨʝʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

CD163 /CD68 . ʇʦʧʝʨʝʜʥʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ (z-ʙʘʣʠ) ʜʦʟʚʦʣʷʣʘ ʫʩʫʥʫʪʠ ʚʧʣʠʚ 

ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʧʦʨʽʚʥʶʚʘʥʽʩʪʴ ʚʥʝʩʢʫ ʢʦʞʥʦʾ 

ʟʤʽʥʥʦʾ ʫ ʛʦʣʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ. ɸʥʘʣʽʟ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʟʤʽʥʥʠʭ (ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ), ʱʦ ʧʦʷʩʥʶʚʘʣʠ 

ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʚʘʨʽʘʮʽʾ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʰʽ ʜʚʽ ʛʦʣʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʩʫʤʘʨʥʦ ʚʽʜʦʙʨʘʞʘʣʠ 

ʦʩʥʦʚʥʫ ʯʘʩʪʢʫ ʜʠʩʧʝʨʩʽʾ ʜʘʥʠʭ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʟʫ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʽʻʨʘʨʭʽʯʥʠʡ 

ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʦʤ ɺʦʨʜʘ (Wardôs linkage) ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʚʢʣʽʜʦʚʦʾ 

ʚʽʜʩʪʘʥʽ ʷʢ ʤʽʨʠ ʧʦʜʽʙʥʦʩʪʽ ʤʽʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. ʎʝʡ ʧʽʜʭʽʜ ʤʽʥʽʤʽʟʫʚʘʚ 

ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʠʚ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʦʜʥʦʨʽʜʥʠʭ ʢʣʘʩʪʝʨʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʛʨʫʧʠ 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʽʥʪʝʨʧʨʝʪʫʚʘʣʠʩʷ ʷʢ ʦʢʨʝʤʽ ʽʤʫʥʥʽ ʬʝʥʦʪʠʧʠ ʧʫʭʣʠʥʥʦʛʦ 

https://www.stata.com/
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ʤʽʢʨʦʦʪʦʯʝʥʥʷ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʬʝʥʦʪʠʧʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʤʘʨʢʝʨʽʚ ʫ ʢʦʞʥʦʤʫ ʢʣʘʩʪʝʨʽ. ɯʤʫʥʦʘʢʪʠʚʥʠʡ ʬʝʥʦʪʠʧ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ CD8 , ʥʠʟʴʢʦʶ ʝʢʩʧʨʝʩʽʻʶ STAT6  ʪʘ ʥʠʟʴʢʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ CD163 /CD68 ; ̔ʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʬʝʥʦʪʠʧ ï ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

CD8 , ʚʠʩʦʢʦʶ ʝʢʩʧʨʝʩʽʻʶ STAT6  ʪʘ ʚʠʩʦʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ CD163 /CD68 ; 

ʥʝʡʪʨʘʣʴʥʠʡ/ʟʤʽʰʘʥʠʡ ʬʝʥʦʪʠʧ ʤʘʚ ʧʨʦʤʽʞʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʥʘʦʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʙʫʜʫʚʘʣʠ 

ʜʚʦʚʠʤʽʨʥʠʡ ʛʨʘʬʽʢ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʫ ʧʨʦʩʪʦʨʽ ʧʝʨʰʠʭ ʜʚʦʭ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʽʟ ʢʦʣʴʦʨʦʚʠʤ ʚʠʜʽʣʝʥʥʷʤ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʢʣʘʩʪʝʨʽʚ. 

 

2.11. ʄʝʪʘ-ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ 

ʂʽʥʮʝʚʦʶ ʪʦʯʢʦʶ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʦʮʽʥʶʚʘʥʥʷ 

ʚʧʣʠʚʫ ʯʘʩʫ ʜʦʙʠ, ʢʦʣʠ ʧʨʦʚʦʜʠʣʠʩʷ ʽʥʬʫʟʽʾ ɯɯʂʊ ʥʘ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ. ɼʣʷ ʧʦʰʫʢʫ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʩʪʘʪʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʘʟʫ ʜʘʥʠʭ PubMed ʪʘ ʨʫʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʝʡ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʢʣʽʥʽʯʥʠʭ ʦʥʢʦʣʦʛʽʚ ʪʘ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʢʣʽʥʽʯʥʠʭ 

ʦʥʢʦʣʦʛʽʚ. ɹʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʬʽʣʴʪʨ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʟ 2015 

ʧʦ 2025 ʨʦʢʠ ʪʘ ʧʦʰʫʢʦʚʽ ʪʝʨʤʽʥʠ: çʽʤʫʥʦʪʝʨʧʽʷ, ʙʽʣʦʢ ʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ 

ʟʘʛʠʙʝʣ-̔1 (PD-1), ʣʽʛʘʥʜ ʙʽʣʢʘ ʧʨʦʛʨʘʤʦʚʘʥʦʾ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥʠ (PD-L1)è, çʯʘʩ 

ʜʦʙʠ ʽʥʬʫʟʽʾ, ʮʠʨʢʘʜʥʽ ʨʠʪʤʠ, ʭʨʦʥʦʪʝʨʘʧʽʷè, çʧʝʤʙʨʦʣʽʟʫʤʘʙ, ʥʽʚʦʣʫʤʘʙ, 

ʘʪʝʟʦʣʽʟʫʤʘʙ, ʽʤʫʥʥʽ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠè. ʋ ʢʦʞʥʽʡ ʥʘʫʢʦʚʽʡ ʩʪʘʪʪʽ ʙʫʣʦ ʟʽʙʨʘʥʦ 

ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʘʚʪʦʨʠ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʨʽʢ ʚʠʜʘʥʥʷ, ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʯʘʩʫ 

ʽʥʬʫʟʽʾ ɯɯʂʊ, ʪʠʧ ɯɯʂʊ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ çʨʘʥʢʦʚʦʾ 

ʛʨʫʧʠè, ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ çʚʝʯʽʨʥʴʦʾ ʛʨʫʧʠè, ʤʝʜʽʘʥʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʚʢʣʶʯʘʚ ʣʠʰʝ ʩʪʘʪʪʽ ʧʨʦ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʂʦʢʨʘʥʘ ʜʣʷ ʤʝʪʘ-

ʘʥʘʣʽʟʫ. ʆʙʯʠʩʣʝʥʥʷ ʪʘ ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʧʨʦʛʨʘʤʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ Stata (ʚʝʨʩʽʷ 18.0, ʉʐɸ). ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʠʙʽʨʢʠ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɯ2 ʪʘ ʪʝʩʪʫ t2, ʜʝ ʨ<0,05 ʩʚʽʜʯʠʣʘ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ. ɼʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʤʽʞ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʛʨʘʬʽʢ ɻʝʣʙʨʝʡʪʘ. 



ΝΞΝ 
 
ʋ ʟʚôʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ  ʩʫʢʫʧʥʦʛʦ 

ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ ʙʫʣʘ ʟʘʣʫʯʝʥʘ ʨʘʥʜʦʤʽʟʦʚʘʥʘ ʤʦʜʝʣʴ. ʈʝʟʫʣʴʪʘʪʠ ʤʝʪʘ-ʘʥʘʣʽʟʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ Cohen`s d ʽʟ 95%  ɼɯ. ʇʨʦ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʩʚʽʜʯʠʚ ʨ<0,05. 

 

2.12. ʄʝʪʦʜʠ ʮʠʬʨʦʚʦʾ ʨʦʟʨʦʙʢʠ (ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʝʙ-

ʧʨʦʛʨʘʤʫʚʘʥʥʷ) 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʘʩʦʮʽʶʚʘʣʠʩʷ ʽʟ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ 

ʨʝʛʨʝʩʽʶ ʂʦʢʩʘ, ʱʦ ʜʦʟʚʦʣʠʣʘ ʚʠʟʥʘʯʠʪʠ ʥʝʟʘʣʝʞʥʽ ʧʨʝʜʠʢʪʦʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɯɯʂʊ ʪʘ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʠʟʠʢ ʩʤʝʨʪʽ. ɼʣʷ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ɓ-ʢʦʝʬʽʮʽʻʥʪʠ ʷʢ ʥʘʪʫʨʘʣʴʥʽ ʣʦʛʘʨʠʬʤʠ ʚʽʜʧʦʚʽʜʥʠʭ hazard ratio. 

ʆʩʢʽʣʴʢʠ ʧʨʝʜʠʢʪʦʨʠ ʤʘʣʠ ʨʽʟʥʫ ʩʠʣʫ ʘʩʦʮʽʘʮʽʾ ʟ ʧʦʜʽʻʶ, ʟʜʽʡʩʥʝʥʦ ʥʦʨʤʘʣʽʟʘʮʽʶ 

ɓ-ʢʦʝʬʽʮʽʻʥʪʽʚ ʰʣʷʭʦʤ ʧʦʜʽʣʫ ʥʘ ʥʘʡʤʝʥʰʝ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʟʥʘʯʝʥʥʷ, 

ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʷʢ ʨʝʬʝʨʝʥʪʥʝ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʚ ʫʥʽʬʽʢʫʚʘʪʠ ʚʥʝʩʦʢ 

ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʽ ʟʘʙʝʟʧʝʯʠʚ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʢʦʥʚʝʨʩʽʾ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ 

ʙʘʣʴʥʫ ʰʢʘʣʫ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʧʨʦʛʥʦʩʪʠʯʥʫ ʩʠʩʪʝʤʫ ʫ ʚʠʛʣʷʜʽ 

ʩʫʤʘʨʥʦʛʦ ʙʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʅʦʨʤʘʣʽʟʦʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦ ʫ 

ʮʽʣʽ ʟʥʘʯʝʥʥʷ ʙʘʣʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʥʦʩʥʫ ʩʠʣʫ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʯʠʥʥʠʢʘ. 

ʇʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʠ ʬʘʢʪʦʨʘʤ, ʷʢʽ ʟʙʽʣʴʰʫʚʘʣʠ ʨʠʟʠʢ ʩʤʝʨʪʽ, ʪʦʜʽ ʷʢ 

ʥʫʣʴʦʚʽ ʘʙʦ ʚʽʜôʻʤʥʽ ï ʬʘʢʪʦʨʘʤ ʽʟ ʥʝʡʪʨʘʣʴʥʠʤ ʘʙʦ ʧʦʪʝʥʮʽʡʥʦ ʩʧʨʠʷʪʣʠʚʠʤ 

ʧʨʦʛʥʦʟʦʤ. ʉʫʤʘʨʥʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʙʘʣ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ ʚʠʟʥʘʯʘʣʠ 

ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʙʘʣʴʥʦʾ ʚʘʛʠ ʚʩʽʭ ʨʝʣʝʚʘʥʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʦʪʨʠʤʘʪʠ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʽʥʜʝʢʩ. 

ɿ ʤʝʪʦʶ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʥʘ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʽ ʛʨʫʧʠ ʨʠʟʠʢʫ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʤʝʞʦʚʽ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʙʘʣʘ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ROC-ʘʥʘʣʽʟ ʽʟ ʨʦʟʨʘʭʫʥʢʦʤ ʽʥʜʝʢʩʫ ʖʜʝʥʘ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʧʦʨʽʛ ʤʽʞ ʥʠʟʴʢʠʤ ʪʘ ʧʨʦʤʽʞʥʠʤ ʨʠʟʠʢʦʤ. ʄʝʞʘ ʤʽʞ ʧʨʦʤʽʞʥʦʶ 

ʪʘ ʚʠʩʦʢʦʨʠʟʠʢʦʚʦʶ ʢʘʪʝʛʦʨʽʷʤʠ ʙʫʣʘ ʫʪʦʯʥʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʠ 

ʪʘ ʢʣʽʥʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ. ʇʦʜʘʣʴʰʘ ʚʘʣʽʜʘʮʽʷ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 



ΝΞΞ 
 
ʢʨʠʚʠʭ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ ʪʘ Log-rank ʪʝʩʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʤʽʞ ʩʬʦʨʤʦʚʘʥʠʤʠ ʛʨʫʧʘʤʠ. ɼʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʦ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʬʽʢʩʦʚʘʥʽ ʯʘʩʦʚʽ ʪʦʯʢʠ (6, 12, 18, 24, 30 ʪʘ 

36 ʤʽʩʷʮʽ), ʱʦ ʧʽʜʚʠʱʠʣʦ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʤʦʜʝʣʽ. 

ʇʽʩʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʴ ʙʫʣʘ ʪʨʘʥʩʬʦʨʤʦʚʘʥʘ ʫ 

ʧʨʦʪʦʪʠʧ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ. ʊʝʭʥʽʯʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʣʘ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʝʙ-ʤʦʜʫʣʷ, ʫ ʷʢʦʤʫ ʘʣʛʦʨʠʪʤ ʙʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʪʘ ʣʦʛʽʢʘ ʨʦʟʨʘʭʫʥʢʫ ʨʠʟʠʢʫ ʙʫʣʠ ʟʘʢʦʜʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ ʘʚʪʦʥʦʤʥʦʾ 

HTML/JavaScript-ʩʪʨʫʢʪʫʨʠ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʟʘʙʝʟʧʝʯʠʚ ʤʠʪʪʻʚʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʨʝʟʫʣʴʪʫʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟ ʧʦʪʨʝʙʠ ʫ ʩʝʨʚʝʨʥʽʡ ʦʙʨʦʙʮʽ, ʱʦ ʨʦʙʠʪʴ ʽʥʩʪʨʫʤʝʥʪ 

ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʫ ʢʣʽʥʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɯʥʪʝʨʬʝʡʩ ʤʽʩʪʠʪʴ ʩʠʩʪʝʤʫ ʚʚʝʜʝʥʥʷ ʚʠʭʽʜʥʠʭ 

ʢʣʽʥʽʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʫʤʘʨʥʦʛʦ ʙʘʣʘ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧʠ ʨʠʟʠʢʫ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʚʝʜʝʥʥʷʤ ʦʨʽʻʥʪʦʚʥʠʭ ʧʨʦʛʥʦʟʥʠʭ 

ʟʥʘʯʝʥʴ. 

ɻʦʪʦʚʠʡ ʧʨʦʪʦʪʠʧ ʙʫʣʦ ʨʦʟʤʽʱʝʥʦ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʣʘʪʬʦʨʤʠ GitHub Pages, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʩʪʘʙʽʣʴʥʝ ʧʫʙʣʽʯʥʝ ʧʦʩʠʣʘʥʥʷ, 

ʧʨʦʟʦʨʽʩʪʴ ʘʣʛʦʨʠʪʤʫ, ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʚʝʨʩʽʡ ʪʘ ʧʦʜʘʣʴʰʦʾ ʽʥʪʝʛʨʘʮʽʾ ʫ 

ʨʦʟʰʠʨʝʥʽ ʮʠʬʨʦʚʽ ʨʽʰʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʤʦʜʫʣʴ IMMU-LUNG 

ʧʦʻʜʥʫʻ ʚʘʣʽʜʦʚʘʥʫ ʩʪʘʪʠʩʪʠʯʥʫ ʤʦʜʝʣʴ ʽʟ ʩʫʯʘʩʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʾ 

ʤʝʜʠʮʠʥʠ ʪʘ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʦʚʥʦʮʽʥʥʠʡ ʧʨʦʪʦʪʠʧ ʧʣʘʪʬʦʨʤʠ ʧʽʜʪʨʠʤʢʠ 

ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ.  
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ʈʆɿɼɯʃ 3 

ɺʀɺʏɽʅʅʗ ʇʈɽɼʀʂʊʆʈɯɺ ɽʌɽʂʊʀɺʅʆʉʊɯ ɯʅɻɯɹɯʊʆʈɯɺ ɯʄʋʅʅʀʍ 

ʂʆʅʊʈʆʃʔʅʀʍ ʊʆʏʆʂ ʅɸ ʈɯɺʅɯ ʆʈɻɸʅɯɿʄʋ ʇɸʎɯɭʅʊɸ 

 

3.1. ɺʧʣʠʚ ʯʘʩʫ ̔ ʥʬʫʟʽʾ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ 

ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʦʛʦ ʨʘʢʫ ʣʝʛʝʥʴ: ʤʝʪʘ-ʘʥʘʣʽʟ 

ɿʘ ʧʦʰʫʢʦʚʠʤʠ ʪʝʨʤʽʥʘʤʠ çʽʤʫʥʦʪʝʨʧʽʷ, ʙʽʣʦʢ ʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ 

ʟʘʛʠʙʝʣʽ-1 (PD-1), ʣʽʛʘʥʜ ʙʽʣʢʘ ʧʨʦʛʨʘʤʦʚʘʥʦʾ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥʠ (PD-L1)è, çʯʘʩ 

ʜʦʙʠ ʽʥʬʫʟʽʾ, ʮʠʨʢʘʜʥʽ ʨʠʪʤʠ, ʭʨʦʥʦʪʝʨʘʧʽʷè, çʧʝʤʙʨʦʣʽʟʫʤʘʙ, ʥʽʚʦʣʫʤʘʙ, 

ʘʪʝʟʦʣʽʟʫʤʘʙ, ʽʤʫʥʥʽ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠè ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 157 ʜʦʩʣʽʜʞʝʥʴ. 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʙʫʣʠ ʚʠʢʣʶʯʝʥʽ ʩʪʘʪʪʽ, ʫ ʷʢʠʭ ʧʦʚʽʜʦʤʣʷʣʠ ʧʨʦ ʚʧʣʠʚ ʯʘʩʫ 

ʜʦʙʠ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ ʽʥʰʠʭ, ʥʽʞ ʅɼʂʈʃ, ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʝʨʝʥʴ (n=101). ʂʨʽʤ 

ʪʦʛʦ, ʙʫʣʠ ʚʠʜʘʣʝʥʽ ʧʨʝʧʨʠʥʪʠ (n=10), ʜʫʙʣʽʢʘʪʠ ʩʪʘʪʝʡ (n=7) ʪʘ ʩʪʘʪʪʽ, ʜʝ 

ʽʥʛʽʙʽʪʦʨʠ PD-1/PD-L1 ʧʦʻʜʥʫʚʘʣʠ ʟ ʽʥʛʽʙʽʪʦʨʘʤʠ ʮʠʪʦʪʦʢʩʠʯʥʦʛʦ ʊ-ʣʽʤʬʦʮʠʪ 

ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʙʽʣʢʘ (n=31), ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʪʘ ʭʽʤʽʦʧʨʦʤʝʥʝʚʦʶ ʪʝʨʘʧʽʻʶ (n=2). 

ɿʘʛʘʣʦʤ ʤʠ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ 7 ʩʪʘʪʝʡ, ʫ ʷʢʠʭ ʘʚʪʦʨʠ ʧʦʨʽʚʥʶʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ 

ʜʦʙʠ, ʢʦʣʠ ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʽʥʬʫʟʽʶ ɯɯʂʊ.  

ʋ ʢʦʞʥʦʤʫ ʟʚʽʪʽ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʦ ʧʨʠʥʮʠʧʠ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʯʘʩʫ 

ʜʣʷ ʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʫ çʨʘʥʢʦʚʽ ʛʨʫʧʠè ʪʘ çʚʝʯʽʨʥʽ ʛʨʫʧʠè. ɿʜʝʙʽʣʴʰʦʛʦ ʘʚʪʦʨʠ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʨʘʛʤʘʪʠʯʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʙʘʟʫʚʘʚʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʩʝʨʝʜʥʴʦʛʦ 

ʯʘʩʫ ʜʦʙʠ, ʢʦʣʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʽʥʬʫʟʽʾ ɯɯʂʊ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ. ɿʘ ʜʘʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʜʝʷʢʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʩʷʛʘʣʠ 5 ʛʦʜʠʥ (ʽʥʪʝʨʚʘʣ 

ʚʽʜ 11:37 ʜʦ 16:30). ʋ 6 ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʚ ʦʮʽʥʝʥʠʡ ʚʧʣʠʚ ʫʩʽʭ ʮʠʢʣʽʚ 

ʽʤʫʥʦʪʝʨʘʧʽʾ, ʚ ʦʜʥʦʤʫ -  ʣʠʰʝ ʧʝʨʰʦʾ ʽʥʬʫʟʽʾ.  

ʋ ʪʨʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʙʫʣʠ çʨʘʥʥʽʤʠè (11:37, 12:00 ʪʘ 

12:55) ʪʘ ʫ ʯʦʪʠʨʴʦʭ çʧʽʟʥʽʤʠè (14:30, 16:00 ʪʘ 16:30). ɺ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʘʮʽʻʥʪʽʚ ʚʽʜʥʦʩʠʣʠ ʜʦ çʨʘʥʢʦʚʦʾ ʛʨʫʧʠè, ʷʢʱʦ ʚʦʥʠ ʦʪʨʠʤʫʚʘʣʠ ʙʽʣʴʰʝ 80% 

ʽʥʬʫʟʽʡ ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʯʘʩʫ. ɼʦ çʚʝʯʽʨʥʴʦʾ ʛʨʫʧʠè ʚʢʣʶʯʘʣʠ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʙʽʣʴʰʝ 20% ʽʥʬʫʟʽʡ ɯɯʂʊ ʧʽʩʣʷ ʛʨʘʥʠʯʥʦʛʦ ʯʘʩʫ.  
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ɼʦ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 1491 ʧʘʮʽʻʥʪʘ, ʩʝʨʝʜ ʷʢʠʭ 813 (54,5%) ʙʫʣʠ 

ʚʢʣʶʯʝʥʽ ʚ çʨʘʥʢʦʚʫ ʛʨʫʧʫè ʪʘ 678 (45,5%) ʧʘʮʽʻʥʪʽʚ ʫ çʚʝʯʽʨʥʶ ʛʨʫʧʫè. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʫʙʣʽʢʘʮʽʡ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 3.1. 

ʊʘʙʣʠʮʷ 3.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʢʣʶʯʝʥʠʭ ʚ ʤʝʪʘ-ʘʥʘʣʽʟ 

ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʨʽʢ ʧʫʙʣʽʢʘʮʽʾ  

ʂʨʘʾʥʘ  ʊʠʧ 

ɯɯʂʊ  

ɻʨʘʥʠʯʥʝ 

ʟʥʘʯʝʥʥʷ  

ʂʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 

(çʨʘʥʢʦʚʘ ʛʨʫʧʘè / 

çʚʝʯʽʨʥʷ ʛʨʫʧʘè)  

Gomez-Randulfe et al., 

2025 [287] 

ɺʝʣʠʢʦʙ

ʨʠʪʘʥʽʷ 

PD-1/ 

PD-L1 

14:30 349 (188/161) 

Catozzi et al., 2024 

[288] 

ʌʨʘʥʮʽʷ PD-1/ 

PD-L1 

11:37 361 (136/225) 

Rousseau et al., 2023 

[289] 

ʌʨʘʥʮʽʷ PD-1/ 

PD-L1 

16:30 180 (115/65) 

Karaboue et al., 2022 

[290] 

ʌʨʘʥʮʽʷ PD-1 12:55 95 (48/47) 

Cortellini et al., 2022 

[291] 

ɯʩʧʘʥʽʷ PD-1/ 

PD-L1 

16:30 180 (136/44) 

Barrious et al., 2022 

[292] 

ɹʨʘʟʠʣʽʷ PD-1/ 

PD-L1 

16:00 129 (86/43) 

Vilalta et al., 2021 [293] ɯʩʧʘʥʽʷ PD-1/ 

PD-L1 

12:00 197 (104/93) 

 

ʆʩʥʦʚʥʠʤ ʦʮʽʥʶʚʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʫ ʤʝʪʘ-ʘʥʘʣʽʟʽ ʙʫʣʦ ʣʦʛʘʨʠʬʤʽʯʥʦ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʝʜʽʘʥ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ 

ʨʘʥʢʦʚʦʛʦ ʪʘ ʚʝʯʽʨʥʴʦʛʦ ʚʚʝʜʝʥʥʷ (log_median_ratio). ʋ ʚʩʽʭ ʩʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷʭ 

log_median_ratio ʙʫʣʦ ʙʽʣʴʰʝ 0, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʚʠʱʫ ʤʝʜʽʘʥʫ ʚʠʞʠʚʘʥʦʩʪʽ ʚ 

çʨʘʥʢʦʚʠʭè ʛʨʫʧʘʭ. ʋʟʘʛʘʣʴʥʝʥʠʡ ʨʦʟʤʽʨ ʝʬʝʢʪʫ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʤʦʜʝʣʣʶ 

ʚʠʧʘʜʢʦʚʠʭ ʝʬʝʢʪʽʚ, ʩʪʘʥʦʚʠʚ 0,73 (95% ɼɯ: 0,521ï0,938; p < 0,001), ʱʦ ʚʢʘʟʫʚʘʣʦ 

ʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʫ ʧʝʨʝʚʘʛʫ ʨʘʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ɯɯʂʊ. 

ɼʣʷ ʟʨʫʯʥʽʰʦʾ ʢʣʽʥʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʟʚʦʨʦʪʥʫ 

ʣʦʛʘʨʠʬʤʽʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ (ʝʢʩʧʦʥʫʚʘʥʥʷ) ʫʟʘʛʘʣʴʥʝʥʦʛʦ log_median_ratio, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʘʥʦ ʝʢʩʧʦʥʦʚʘʥʠʡ ʨʦʟʤʽʨ ʝʬʝʢʪʫ 2,07. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʤʝʜʽʘʥʥʘ ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɯɯʂʊ ʫ ʨʘʥʢʦʚʠʡ ʯʘʩ, 
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ʙʫʣʘ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ ʜʦʚʰʦʶ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ ʣʽʢʫʚʘʥʥʷ ʫ 

ʚʝʯʽʨʥʽʡ ʧʝʨʽʦʜ (ʨʠʩ. 3.1). 

 

ʈʠʩʫʥʦʢ 3.1 ï ʈʝʟʫʣʴʪʘʪʠ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

çʨʘʥʢʦʚʦʾ ʛʨʫʧʠè ʪʘ çʚʝʯʽʨʥʴʦʾ ʛʨʫʧʠè ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʫ ʽʥʬʫʟʽʾ ɯɯʂʊ 

 

ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ ʤʽʞ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʘ ʟʥʘʯʥʦʶ: IĮ = 72,6%, ʱʦ ʩʚʽʜʯʠʣʦ 

ʧʨʦ ʩʫʪʪʻʚʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʝʬʝʢʪʽʚ, ʷʢʘ ʥʝ ʧʦʷʩʥʶʚʘʣʘʩʷ ʚʠʧʘʜʢʦʚʽʩʪʶ (Q = 

20,08; p = 0,0027). ʈʦʟʤʽʨ ʝʬʝʢʪʫ ʚ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʘʨʽʶʚʘʚ ʚʽʜ 0,407 ʜʦ 

1,270, ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʥʘ ʢʦʨʠʩʪʴ ʨʘʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʣʽʩʪʴ 

ʥʘʧʨʷʤʢʫ ʝʬʝʢʪʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʧʫʣʷʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʠʟʘʡʥʫ 

ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ ʪʠʧʫ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʽʥʛʽʙʽʪʦʨʘ PD-1/PD-L1.  

ʊʘʢʘ ʦʜʥʦʩʪʦʨʦʥʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʩʠʣʶʻ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʨʝʘʣʴʥʠʡ 

ʚʧʣʠʚ ʯʘʩʫ ʜʦʙʠ ʥʘ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʥʷʭ ʯʘʩʫ ʽʥʬʫʟʽʡ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʤʽʞ 

ʛʨʫʧʘʤʠ, ʝʬʝʢʪ ʥʘ ʢʦʨʠʩʪʴ ʨʘʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʟʘʣʠʰʘʚʩʷ ʧʦʩʣʽʜʦʚʥʠʤ. 

ɼʣʷ ʦʮʽʥʢʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʩʝʨʝʜ ʚʢʣʶʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 

ʛʨʘʬʽʢ ɻʝʣʙʨʝʡʪʘ. ɾʦʜʝʥ ʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʨʦʟʤʽʨʽʚ ʝʬʝʢʪʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 95% 

ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʟʛʦʜʞʝʥʽʩʪʴ ʤʽʞ ʜʦʩʣʽʜʞʝʥʥʷʤʠ (ʨʠʩ. 3.2). 
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ʈʠʩʫʥʦʢ 3.2 ï ʊʝʩʪ ʥʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ï ʛʨʘʬʽʢ ɻʝʣʙʨʝʡʪʘ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ 

ʧʽʜʩʫʤʢʽʚ ʤʝʪʘ-ʘʥʘʣʽʟʫ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʟʛʦʜʞʝʥʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʛʽʧʦʪʝʟʫ ʧʨʦ 

ʪʝ, ʱʦ ʮʠʨʢʘʜʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʚʝʜʝʥʥʷ ɯɯʂʊ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʣʽʥʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. ʈʘʥʢʦʚʝ ʚʚʝʜʝʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ PD-1/PD-L1 ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʜʦʩʪʦʚʽʨʥʦ ʢʨʘʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʧʨʝʧʘʨʘʪʫ, ʢʨʘʾʥʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʯʘʩʫ. ʋ 

ʩʫʢʫʧʥʦʩʪʽ ʮʽ ʚʠʩʥʦʚʢʠ ʧʽʜʩʠʣʶʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʫʧʨʦʚʘʜʞʝʥʥʷ 

ʭʨʦʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʣʽʢʫʚʘʥʥʷ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ 

ʅɼʂʈʃ ʪʘ ʚʽʜʢʨʠʚʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʯʘʩʫ ʚʚʝʜʝʥʥʷ ɯɯʂʊ ʷʢ ʧʨʦʩʪʦʛʦ ʡ ʝʢʦʥʦʤʽʯʥʦ ʥʝʦʙʪʷʞʣʠʚʦʛʦ 

ʩʧʦʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

 

 

 

 



ΝΞΤ 
 

3.2. ɺʧʣʠʚ ʚʽʢʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ 

ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʦʛʦ ʨʘʢʫ ʣʝʛʝʥʴ 

ʉʝʨʝʜ 105 ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ 89 (84,8%) ʙʫʣʠ ʯʦʣʦʚʽʯʦʾ 

ʩʪʘʪʽ, ʘ 16 (15,2%) ï ʞʥ̔ʦʯʦʾ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʚ 60,8 ʨʦʢʽʚ (ʜʽʘʧʘʟʦʥ: 

34ï78 ʨʦʢʽʚ). ʋ ʪʘʙʣʠʮʽ 3.2 ʧʦʜʘʥʦ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʚʘʨʪʠʣʽʚ ʚʽʢʫ. 

ʊʘʙʣʠʮʷ 3.2 ï ʉʪʨʘʪʠʬʽʢʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟʘ ʢʚʘʨʪʠʣʷʤʠ ʚʽʢʫ 

ɿʤʽʥʥʽ ɺʽʢ ʧʘʮʽʻʥʪʽʚ p 

ʂʚʘʨʪʠʣʴ 

1, n=27 

ʂʚʘʨʪʠʣʴ 

2, n=26 

ʂʚʘʨʪʠʣ

3, n=26 

ʂʚʘʨʪʠʣʴ 

4, n=26 

ʉʪʘʪʴ, n (%) 

ʏʦʣʦʚʽʯʘ 

ɾʽʥʦʯʘ 

 

21 (77,8) 

6 (22,2) 

 

25 (96,2) 

1 (3,8) 

 

23 (88,5) 

3 (11,5) 

 

20 (76,9) 

6 (23,1) 

 

0,162 

(ɢĮ) 

ɻʽʪʦʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ, n 

(%) 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʇʣʦʩʢʦʢʣʽʪʠʥʥʘ 

ʢʘʨʮʠʥʦʤʘ 

 

 

17 (63,0) 

10 (37,0) 

 

 

18 (69,2) 

8 (30,8) 

 

 

9 (34,6) 

17 (65,4) 

 

 

14 (53,8) 

12 (46,2) 

 

 

0,066 

(ɢĮ) 

ʄʝʪʘʩʪʘʟʠ ʚ ʣʝʛʝʥʷʭ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥʽ 

 

12 (44,4) 

15 (55,6) 

 

14 (53,8) 

12 (46,2) 

 

17 (65,4) 

9 (34,6) 

 

13 (50,0) 

13 (50,0) 

 

0,477 

(ɢĮ) 

ʄʝʪʘʩʪʘʟʠ ʚ ʧʣʝʚʨʽ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥʽ 

 

25 (92,6) 

2 (7,4) 

 

26 (100,0) 

0 (0,0) 

 

25 (96,2) 

1 (3,8) 

 

17 (65,4) 

9 (34,6) 

 

0,000

1À 

ʄʝʪʘʩʪʘʟʠ ʚ ʧʝʯʽʥʮʽ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥʽ 

 

22 (81,5) 

5 (18,5) 

 

20 (76,9) 

6 (23,1) 

 

17 (65,4) 

9 (34,6) 

 

17 (65,4) 

9 (34,6) 

 

0,447 

(ɢĮ) 

ʄʝʪʘʩʪʘʟʠ ʚ ʢʽʩʪʢʘʭ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥʽ 

 

21 (77,8) 

6 (22,2) 

 

15 (57,7) 

11 (42,3) 

 

16 (61,5) 

10 (38,5) 

 

20 (76,9) 

6 (23,1) 

 

0,269 

(ɢĮ) 

ʃʽʥʽʷ ʪʝʨʘʧʽʾ, n (%) 

ʇʝʨʰʘ 

ɼʨʫʛʘ 

 

25 (92,6) 

2 (7,4) 

 

22 (84,6) 

4 (15,4) 

 

23 (88,5) 

3 (11,5) 

 

23 (88,5) 

3 (11,5) 

 

0,801

À 

ʈʝʞʠʤ ʣʽʢʫʚʘʥʥʷ, n (%) 

ʄʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ 

ʍʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʷ 

 

10 (37,0) 

17 (63,0) 

 

13 (50,0) 

13 (50,0) 

 

6 (23,1) 

20 (76,9) 

 

9 (34,6) 

17 (65,4) 

 

0,249 

(ɢĮ) 



ΝΞΥ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.2 

ɿʤʽʥʥʽ ʂʚʘʨʪʠʣʴ 

1, n=27 

ʂʚʘʨʪʠʣʴ 

2, n=26 

ʂʚʘʨʪʠʣ

3, n=26 

ʂʚʘʨʪʠʣʴ 

4, n=26 

p 

ɯʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥʽ 

 

 

22 (81,5) 

5 (18,5) 

 

 

23 (88,5) 

3 (11,5) 

 

 

21 (80,8) 

5 (19,2) 

 

 

13 (50,0) 

13 (50,0) 

 

 

0,010

À 

ɽʢʩʧʨʝʩʽʷ PD-L1, n (%) 

1-49% 

Ó50% 

 

22 (81,5) 

5 (18,5) 

 

23 (88,5) 

3 (11,5) 

 

19 (73,1) 

7 (26,9) 

 

18 (69,2) 

8 (30,8) 

 

0,327

À 

ɿʘʛʘʣʴʥʠʡ ʩʪʘʪʫʩ ECOG, n 

(%) 

0-1 

Ó2 

 

26 (96,3) 

1 (3,7) 

 

24 (84,6) 

2 (15,4) 

 

24 (84,6) 

2 (15,4) 

 

26(100,0) 

0 (0,0) 

 

0,568

À 

ɯʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ 

ʏʘʨʣʴʩʦʥʘ, n (%) 

0 

1 

2 

Ó3 

 

 

7 (26,0) 

12 (44,4) 

8 (29,6) 

0 (0,0) 

 

 

0 (0,0) 

11 (42,3) 

10 (38,5) 

5 (19,2) 

 

 

0 (0,0) 

0 (0,0) 

21 (80,8) 

5 (19,2) 

 

 

0 (0,0) 

0 (0,0) 

10 (38,5) 

16 (61,5) 

 

 

0,000

1À 

ʇʨʠʤʽʪʢʘ: À ɺʠʢʦʨʠʩʪʘʥʦ ʪʦʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ; ʟʘʩʪʦʩʦʚʘʥʦ ɢĮ-ʢʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ 

 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʢʚʘʨʪʠʣʷʤʠ ʚʽʢʫ, 

ʧʣʝʚʨʘʣʴʥʠʤʠ ʤʝʪʘʩʪʘʟʘʤʠ, ʽʤʫʥʦʟʘʣʝʞʥʠʤʠ ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʪʘ ʽʥʜʝʢʩʦʤ 

ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʘʡʚʠʱʦʛʦ ʚʽʢʦʚʦʛʦ ʢʚʘʨʪʠʣʷ ʯʘʩʪʦʪʘ 

ʧʣʝʚʨʘʣʴʥʠʭ ʤʝʪʘʩʪʘʟʽʚ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ, ʥʽʞ ʫ ʥʘʡʤʦʣʦʜʰʽʡ ʛʨʫʧʽ (34,6% 

ʧʨʦʪʠ 7,4% ʚʽʜʧʦʚʽʜʥʦ; p = 0,0001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʽʢʦʚʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʯʘʩʪʦʪʽ ʤʝʪʘʩʪʘʟʫʚʘʥʥʷ ʚ ʧʣʝʚʨʫ. 

ɯʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʪʘʢʦʞ ʥʘʡʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʽʟ ʥʘʡʚʠʱʦʛʦ ʢʚʘʨʪʠʣʷ ʚʽʢʫ. ʋ ʧʝʨʰʦʤʫ ʢʚʘʨʪʠʣʽ ʚʦʥʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ 18,5% 

ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʪʦʜʽ ʷʢ ʫ ʯʝʪʚʝʨʪʦʤʫ ʢʚʘʨʪʠʣʽ ï ʫ 50,0% 

ʚʠʧʘʜʢʽʚ (p = 0,010). ɺʠʷʚʣʝʥʽ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʯʘʩʪʦʪʽ ʽʤʫʥʦʟʘʣʝʞʥʠʭ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʤʦʞʫʪʴ ʤʘʪʠ ʩʫʪʪʻʚʝ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʪʨʝʙʫ ʫ 

ʚʽʢʦʚʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʘʭ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ ʽʥʛʽʙʽʪʦʨʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 



ΝΞΦ 
 

ʂʨʽʤ ʪʦʛʦ, ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʯʝʪʚʝʨʪʦʛʦ ʚʽʢʦʚʦʛʦ ʢʚʘʨʪʠʣʷ ʽʥʜʝʢʩ 

ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʙʫʚ Ó3. ʋ ʧʝʨʰʦʤʫ ʢʚʘʨʪʠʣʽ ʽʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ 

ʏʘʨʣʩʦʥʘ Ó3 ʥʝ ʚʠʷʚʣʝʥʦ ʞʦʜʥʦʛʦ ʨʘʟʫ, ʥʘʪʦʤʽʩʪʴ ʫ ʯʝʪʚʝʨʪʦʤʫ ʢʚʘʨʪʠʣʽ ï ʫ 61,5% 

ʧʘʮʽʻʥʪʽʚ (p = 0,0001). 

ɯʥʰʽ ʯʠʥʥʠʢʠ, ʟʦʢʨʝʤʘ ʩʪʘʪʴ, ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʧʽʜʪʠʧ ʧʫʭʣʠʥʠ, ʣʦʢʘʣʽʟʘʮʽʷ 

ʤʝʪʘʩʪʘʟʽʚ (ʣʝʛʝʥʽ, ʧʝʯʽʥʢʘ, ʢʽʩʪʢʠ), ʣʽʥʽʷ ʪʝʨʘʧʽʾ ʪʘ ʩʭʝʤʘ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʯʦʪʠʨʤʘ ʚʽʢʦʚʠʤʠ 

ʢʚʘʨʪʠʣʷʤʠ. 

ʊʨʠʚʘʣʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʪʝʨʘʧʽʾ ɯɯʂʊ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʢʦʛʦʨʪʽ ʩʪʘʥʦʚʠʣʘ 8,0 ʤʽʩʷʮʽʚ (ʜʽʘʧʘʟʦʥ: 1,0ï24,0 ʤʽʩʷʮʽ). ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ 

ʟʚôʷʟʢʫ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ʣʽʢʫʚʘʥʥʷ ʪʘ ʢʚʘʨʪʠʣʷʤʠ ʚʽʢʫ ʥʝ ʚʠʷʚʣʝʥʦ (p = 0,5976; 

ʪʘʙʣ. 3.3). 

ʊʘʙʣʠʮʷ 3.3 ï ʊʨʠʚʘʣʽʩʪʴ ʪʝʨʘʧʽʾ ɯɯʂʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʟʘ ʚʽʢʦʚʠʤʠ ʢʚʘʨʪʠʣʷʤʠ 

ɺʽʢʦʚʽ ʛʨʫʧʠ ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʪʝʨʘʧʽʾ 

ɯɯʂʊ (ʽʥʪʝʨʚʘʣ), ʤʽʩʷʮʽ 

p 

ʂʚʘʨʪʠʣʴ 1, n=27 8,1 (1,3ï20,0) 0,5976 

ʂʚʘʨʪʠʣʴ 2, n=26 7,6 (1,3ï18,7) 

ʂʚʘʨʪʠʣʴ 3, n=26 7,5 (1,0ï18,5) 

ʂʚʘʨʪʠʣʴ 4, n=26 8,7 (1,0ï24,0) 

ʇʨʠʤʽʪʢʘ: ʟʘʩʪʦʩʦʚʘʥʦ ʢʨʠʪʝʨʽʡ ʂʨʘʩʢʝʣʘïɺʦʣʣʽʩʘ 

 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ. ʇʦʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʝʨʘʧʽʶ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ 6 ʟ 

105 ʧʘʮʽʻʥʪʽʚ (5,7%), ʯʘʩʪʢʦʚʘ ï ʫ 48 (45,7%), ʩʪʘʙʽʣʽʟʘʮʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʫ 37 

(35,2%), ʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ï ʫ 14 ʧʘʮʽʻʥʪʽʚ (13,4%). ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙôʻʢʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ ʜʦʩʷʛʣʠ 51,4%, ʘ ʨʽʚʥ  ʁʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ï 

86,6% ʧʘʮʽʻʥʪʽʚ. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʚʽʢʦʚʠʤʠ ʢʚʘʨʪʠʣʷʤʠ ʥʝ ʚʠʷʚʣʝʥʦ (ʪʘʙʣ. 3.4). 

 

 

 



ΝΟΜ 
 

ʊʘʙʣʠʮʷ 3.4 ï ʇʦʨʽʚʥʷʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ ʤʽʞ ʚʽʢʦʚʠʤʠ ʢʚʘʨʪʠʣʷʤʠ 

ɺʽʜʧʦʚʽʜʴ ʥʘ 

ʣʽʢʫʚʘʥʥʷ 

ʂʚʘʨʪʠʣʴ 

1, n (%) 

ʂʚʘʨʪʠʣʴ 

2, n (%) 

ʂʚʘʨʪʠʣʴ 

3, n (%) 

ʂʚʘʨʪʠʣʴ 

4, n (%) 

p 

ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʣʽʢʫʚʘʥʥʷ: 

ʊʘʢ (n=54) 

ʅ ̔(n=51) 

 

 

13 (48,1) 

14 (51,9) 

 

 

11 (42,3) 

15 (57,7) 

 

 

14 (53,8) 

12 (46,2) 

 

 

16 (61,5) 

10 (38,5) 

 

 

0,551 

(ɢĮ) 

ʉʪʫʧʽʥʴ ʢʦʥʪʨʦʣʶ 

ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ: 

ʊʘʢ (n=91) 

ʅ ̔(n=14) 

 

 

21 (77,8) 

6 (22,2) 

 

 

23 (88,5) 

3 (11,5) 

 

 

25 (96,2) 

1 (3,8) 

 

 

22 (84,6) 

4 (15,4) 

 

 

0,257À 

ʇʨʠʤʽʪʢʘ: À ʚʠʢʦʨʠʩʪʘʥʦ ʪʦʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ; ɢĮ-ʢʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ 

 

ɸʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ. ɼʣʷ ʦʮʽʥʢʠ ʟʚôʷʟʢʫ ʤʽʞ ʚʽʢʦʤ ʪʘ ʩʤʝʨʪʥʽʩʪʶ ʚʽʜ ʙʫʜʴ-

ʷʢʠʭ ʧʨʠʯʠʥ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ, 

ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʤʦʜʝʣʽ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ. ɺʽʢ ʙʫʣʦ ʢʘʪʝʛʦʨʠʟʦʚʘʥʦ ʟʘ 

ʢʚʘʨʪʠʣʷʤʠ, ʧʨʠʯʦʤʫ ʥʘʡʥʠʞʯʠʡ ʢʚʘʨʪʠʣʴ (Q1) ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʨʝʬʝʨʝʥʪʥʘ 

ʛʨʫʧʘ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʚʽʢʫ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʝ ʟʘ 

ʢʚʘʨʪʠʣʷʤʠ, ʥʝ ʻ ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ ʟʘʛʘʣʴʥʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʚ ʮʽʡ ʧʦʧʫʣʷʮʽʾ ʧʘʮʽʻʥʪʽʚ (ʪʘʙʣ. 3.5). 

ʊʘʙʣʠʮʷ 3.5 ï ʈʝʟʫʣʴʪʘʪʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʦʢʩʘ ʱʦʜʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʚʽʢʦʤ ʪʘ ʩʤʝʨʪʥʽʩʪʶ ʚʽʜ ʫʩʽʭ ʧʨʠʯʠʥ 

ʄʦʜʝʣʴ ɺʽʢʦʚʽ 

ʢʚʘʨʪʠʣʽ 

ɺʽʜʥʦʰʝʥʥʷ 

ʨʠʟʠʢʽʚ 

95% ɼɯ p ʨ ʜʣʷ 

ʪʨʝʥʜʫ 

ʄʦʜʝʣʴ 1 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,370 

 Q2 1,19 0,90ï1,57 0,208  

 Q3 1,19 0,99ï1,44 0,063  

 Q4 1,05 0,91ï1,21 0,468  

ʄʦʜʝʣʴ 2 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,577 

 Q2 1,24 0,92ï1,67 0,143  

 Q3 1,17 0,95ï1,43 0,122  

 Q4 1,02 0,87ï1,19 0,795  

  



ΝΟΝ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ  3.5 

ʄʦʜʝʣʴ ɺʽʢʦʚʽ 

ʢʚʘʨʪʠʣʽ 

ɺʽʜʥʦʰʝʥʥʷ 

ʨʠʟʠʢʽʚ 

95% ɼɯ ʨ ʨ ʜʣʷ 

ʪʨʝʥʜʫ 

ʄʦʜʝʣʴ 3 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,716 

 Q2 1,19 0,84ï1,68 0,317  

 Q3 1,24 0,95ï1,62 0,110  

 Q4 1,03 0,83ï1,27 0,762  

ʇʨʠʤʽʪʢʠ: ʄʦʜʝʣʴ 1 ʥʝ ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ. 

ʄʦʜʝʣʴ 2 ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ ʟʘ ʩʪʘʪʪʶ, ʛʽʩʪʦʣʦʛʽʯʥʠʤ ʧʽʜʪʠʧʦʤ ʧʫʭʣʠʥʠ ʪʘ ʥʘʷʚʥʽʩʪʶ 

ʤʝʪʘʩʪʘʟʽʚ ʫ ʛʦʣʦʚʥʦʤʫ ʤʦʟʢʫ, ʣʝʛʝʥʷʭ, ʧʣʝʚʨʽ, ʧʝʯʽʥʮʽ ʡ ʢʽʩʪʢʘʭ. 

ʄʦʜʝʣʴ 3 ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ ʟʘ ʩʪʘʪʪʶ, ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ, ʤʝʪʘʩʪʘʟʘʤʠ ʫ 

ʣʝʛʝʥʷʭ, ʧʣʝʚʨʽ, ʧʝʯʽʥʮʽ ʡ ʢʽʩʪʢʘʭ, ʣʽʥʽʻʶ ʪʝʨʘʧʽʾ, ʩʭʝʤʦʶ ʣʽʢʫʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʶ 

ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʪʨʠʚʘʣʽʩʪʶ ʪʝʨʘʧʽʾ ɯɯʂʊ, ʩʪʘʪʫʩʦʤ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʟʘ ECOG, ʝʢʩʧʨʝʩʽʻʶ PD-L ʪʘ ʽʥʜʝʢʩʦʤ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ. 

 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʚʽʢʫ ʷʢ ʥʝʧʝʨʝʨʚʥʦʾ ʟʤʽʥʥʦʾ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ ʪʘ ʟʘʛʘʣʴʥʦʶ ʩʤʝʨʪʥʽʩʪʶ ʚ 

ʞʦʜʥʽʡ ʽʟ ʤʦʜʝʣʝʡ ʨʝʛʨʝʩʽʾ ʂʦʢʩʘ (ʄʦʜʝʣʴ 1: HR = 1,00; 95% ɼɯ: 0,98ï1,03; p = 

0,603; ʄʦʜʝʣʴ 2: HR = 1,00; 95% ɼɯ: 0,98ï1,03; p = 0,533; ʄʦʜʝʣʴ 3: HR = 1,00; 

95% ɼɯ: 0,95ï1,04; p = 0,889). ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʧʝʨʝʜʥʽ ʚʠʩʥʦʚʢʠ, 

ʦʪʨʠʤʘʥʽ ʟʘ ʢʚʘʨʪʠʣʷʤʠ ʚʽʢʫ, ʪʘ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʚʽʢ ʥʝ ʻ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ ɯɯʂʊ. 

ʉʤʝʨʪʥʽʩʪʴ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʫ 100 ʽʟ 105 (95,2%) ʧʘʮʽʻʥʪʽʚ, ʟ ʥʠʭ ʫ 96 ʽʟ 100 

(96,0%) ʚʠʧʘʜʢʽʚ ʧʨʠʯʠʥʦʶ ʩʪʘʣʘ ʧʨʦʛʨʝʩʽʷ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ ʅɼʂʈʃ, ʘ ʚ 4 ʽʟ 100 

(4,0%) ï ̔ ʥʰʽ ʧʨʠʯʠʥʠ. ʄʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʧʝʨʰʦʛʦ, 

ʜʨʫʛʦʛʦ, ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʢʚʘʨʪʠʣʽʚ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 14,2; 14,8; 13,4 

ʪʘ 12,1 ʤʽʩʷʮʷ. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʟʘʛʘʣʴʥʽʡ ʚʠʞʠʚʘʥʦʩʪʽ ʤʽʞ 

ʧʘʮʽʻʥʪʘʤʠ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʚʘʨʪʠʣʽʚ ʥʝ ʚʠʷʚʣʝʥʦ ( Log-rank p = 0,2853). ʂʨʠʚʽ 

ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘ-ʄʝʡʻʨʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʻ ʨʘʥʽʰʝ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 3.3). 



ΝΟΞ 
 

 

ʈʠʩʫʥʦʢ 3.3 ï ʂʨʠʚʽ ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘïʄʝʡʻʨʘ ʱʦʜʦ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ 

ʫʩʽʭ ʧʨʠʯʠʥ. ʇʘʮʽʻʥʪʽʚ ʩʪʨʘʪʠʬʽʢʦʚʘʥʦ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ (Q1, Q2, Q3 ʪʘ Q4) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʚʘʨʪʠʣʽʚ ʚʽʢʫ 

 

ɸʥʘʣʽʟ ʦʙʤʝʞʝʥʠʭ ʢʫʙʽʯʥʠʭ ʩʧʣʘʡʥʽʚ. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʚôʷʟʢʫ ʤʽʞ ʚʽʢʦʤ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʅɼʂʈʃ ʪʘ ʚʽʜʥʦʰʝʥʥʷʤ ʨʠʟʠʢʽʚ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʘʥʘʣʽʟ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʤʝʞʝʥʠʭ ʢʫʙʽʯʥʠʭ ʩʧʣʘʡʥʽʚ (ʨʠʩ. 3.4). ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʧʣʘʡʥʽʚ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʄʦʜʝʣʣʶ 3, ʷʢʘ ʙʫʣʘ 

ʩʢʦʨʠʛʦʚʘʥʘ ʟʘ ʩʪʘʪʪʶ, ʛʽʩʪʦʣʦʛʽʻʶ, ʥʘʷʚʥʽʩʪʶ ʤʝʪʘʩʪʘʟʽʚ ʫ ʣʝʛʝʥʷʭ, ʧʣʝʚʨʽ, 

ʧʝʯʽʥʮʽ ʪʘ ʢʽʩʪʢʘʭ, ʣʽʥʽʻʶ ʪʝʨʘʧʽʾ, ʩʭʝʤʦʶ ʣʽʢʫʚʘʥʥʷ, ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤʠ 

ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʪʨʠʚʘʣʽʩʪʶ ʪʝʨʘʧʽʾ ɯɯʂʊ, ʩʪʘʪʫʩʦʤ ʟʘ ʰʢʘʣʦʶ ECOG, 

ʝʢʩʧʨʝʩʽʻʶ PD-L ʪʘ ʽʥʜʝʢʩʦʤ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ. 

ʊʝʩʪ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ, ʱʦ ʧʦʨʽʚʥʶʚʘʚ ʤʦʜʝʣʴ ʩʧʣʘʡʥʽʚ ʟ 

ʣʽʥʽʡʥʦʶ ʤʦʜʝʣʣʶ, ʧʦʢʘʟʘʚ ʟʥʘʯʫʱʝ ʧʦʢʨʘʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʦʜʝʣʽ (ɢĮ = 

99,34; p < 0,001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʤʽʞ ʚʽʢʦʤ ʽ 

ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ. 



ΝΟΟ 
 

 

ʈʠʩʫʥʦʢ 3.4 ï ɻʨʘʬʽʢ ʦʙʤʝʞʝʥʦʛʦ ʢʫʙʽʯʥʦʛʦ ʩʧʣʘʡʥʘ, ʷʢʠʡ ʽʣʶʩʪʨʫʻ 

ʥʝʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʚʽʢʦʤ ʪʘ ʩʤʝʨʪʥʽʩʪʶ ʚʽʜ ʫʩʽʭ ʧʨʠʯʠʥ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʅɼʂʈʃ. ʉʠʥʷ ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ (HR), ʘ 

ʟʘʰʪʨʠʭʦʚʘʥʘ ʟʦʥʘ ʥʘʚʢʦʣʦ ʥʝʾ ï 95% ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

 

ʇʽʜʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ. ʇʽʜʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟ ʤʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʟʘʛʘʣʴʥʦʶ 

ʩʤʝʨʪʥʽʩʪʶ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ.  

ʉʪʘʪʫʩ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʘ ʰʢʘʣʦʶ ECOG ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʠʣʴʥʠʡ ʟʚôʷʟʦʢ ʽʟ 

ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ. ʇʘʮʽʻʥʪʠ ʟʽ ʩʪʘʪʫʩʦʤ ECOG 0ï1 ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʝʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ (HR = 0,081; 95% ɼɯ: 0,021ï0,276; p = 0,0001), ʪʦʜʽ ʷʢ ECOG 

2 ʙʫʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʚʠʨʘʞʝʥʦ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ (HR = 3,543; 95% ɼɯ: 

1,273ï5,223; p = 0,0001). 

ʊʨʠʚʘʣʽʩʪʴ ʪʝʨʘʧʽʾ ɯɯʂʊ ʪʘʢʦʞ ʙʫʣʘ ʟʥʘʯʫʱʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʯʠʥʥʠʢʦʤ. 

ʇʘʮʽʻʥʪʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɯɯʂʊ ʤʝʥʰʝ 8 ʤʽʩʷʮʽʚ, ʤʘʣʠ ʚʠʱʠʡ ʨʠʟʠʢ ʩʤʝʨʪʥʦʩʪʽ 

(HR = 3,637; 95% ɼɯ: 1,695ï5,432; p = 0,0001), ʪʦʜʽ ʷʢ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʪʨʠʚʘʣʽʩʪʶ 



ΝΟΠ 
 
ʣʽʢʫʚʘʥʥʷ Ó8 ʤʽʩʷʮʽʚ ʨʠʟʠʢ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ (HR = 0,104; 95% ɼɯ: 0,054ï

0,198; p = 0,0001; ʨʠʩ. 3.5). 

 

ʈʠʩʫʥʦʢ 3.5 ï ʇʽʜʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʜʣʷ ʦʮʽʥʢʠ ʟʚôʷʟʢʫ ʤʽʞ ʚʽʢʦʤ ʪʘ 

ʩʤʝʨʪʥʽʩʪʶ ʚʽʜ ʫʩʽʭ ʧʨʠʯʠʥ 

 

ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ PD-L1 ʪʘʢʦʞ ʚʠʷʚʠʚʩʷ ʟʥʘʯʫʱʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ. ʇʨʦʤʽʞʥʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ (1ï49%) ʘʩʦʮʽʶʚʘʚʩʷ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ (HR = 3,034; 95% ɼɯ: 1,763ï5,232; p = 0,0001), ʪʦʜʽ ʷʢ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ (Ó50%) ʤʘʚ ʟʘʭʠʩʥʠʡ ʝʬʝʢʪ (HR = 0,323; 95% ɼɯ: 0,185ï0,562; p 

= 0,0001). 



ΝΟΡ 
 

ʉʪʘʪʴ, ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʧʽʜʪʠʧ ʧʫʭʣʠʥʠ ʪʘ ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʩʪʘʟʽʚ ʫ ʣʝʛʝʥʷʭ, 

ʧʝʯʽʥʮʽ, ʧʣʝʚʨʽ ʪʘ ʢʽʩʪʢʘʭ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ ʟ 

ʨʽʚʥʝʤ ʩʤʝʨʪʥʦʩʪʽ. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ, ʽʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ, ʣʽʥʽʷ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʽʥʜʝʢʩ ʏʘʨʣʩʦʥʘ ʪʘʢʦʞ ʥʝ ʙʫʣʠ ʟʥʘʯʫʱʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʫ ʤʦʜʝʣʽ 

ʚʠʞʠʚʘʥʦʩʪʽ. ʍʦʯʘ ʢʦʤʙʽʥʦʚʘʥʘ ɯɯʂʊ ʽʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ (HR = 1,664; 95% ɼɯ: 0,974ï2,848; p = 0,063), 

ʘ ʤʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ ï ʜʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ (HR = 0,613; 95% ɼɯ: 0,352ï1,062; p = 

0,082), ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʜʦʩʷʛʣʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ  

ɼʦʜʘʪʢʦʚʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʪʘ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ 

ʧʦʪʝʥʮʽʡʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʫ ʩʤʝʨʪʥʽʩʪʴ. ɺʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ 

ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʚʽʢʦʤ ʽ ʩʪʘʪʫʩʦʤ ECOG (HR = 1,03; 95% ɼɯ: 1,01ï1,05; p = 0,001), 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʝʛʘʪʠʚʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʚʧʣʠʚ ʧʦʛʘʥʦʛʦ ʟʘʛʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʧʦʩʠʣʶʻʪʴʩʷ ʟ ʚʽʢʦʤ. 

ɿʥʘʯʫʱʫ ʚʟʘʻʤʦʜʽʶ ʪʘʢʦʞ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʤʽʞ ʝʢʩʧʨʝʩʽʻʶ PD-L1 ʪʘ ʚʽʢʦʤ 

(HR = 0,99; 95% ɼɯ: 0,98ï1,00; p = 0,017), ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʽʜʩʠʣʝʥʥʷ ʟʘʭʠʩʥʦʛʦ 

ʝʬʝʢʪʫ ʚʠʩʦʢʦʾ ʝʢʩʧʨʝʩʽʾ PD-L1 ̔ʟ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ ï ̔ ʟ ʥʝʟʥʘʯʥʠʤ ʟʥʠʞʝʥʥʷʤ 

ʨʠʟʠʢʫ ʩʤʝʨʪʽ ʥʘ ʢʦʞʝʥ ʨʽʢ ʚʽʢʫ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ 

ʚʟʘʻʤʦʜʽʶ ʩʧʦʩʪʝʨʽʛʘʣʠ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ɯɯʂʊ ʪʘ ʚʽʢʦʤ (HR = 1,03; 95% ɼɯ: 1,02ï

1,04; p < 0,0001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʚôʷʟʦʢ ʤʽʞ ʪʨʠʚʘʣʽʩʪʶ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ ʻ ʩʠʣʴʥʽʰʠʤ ʫ ʩʪʘʨʰʠʭ ʧʘʮʽʻʥʪʽʚ. 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʽʢ ʤʦʜʠʬʽʢʫʻ ʚʧʣʠʚ ʩʪʘʪʫʩʫ 

ECOG, ʝʢʩʧʨʝʩʽʾ PD-L1 ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ. 

ɿʦʢʨʝʤʘ, ʣʽʪʥʽ ʧʘʮʽʻʥʪʠ ʻ ʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʦʛʘʥʦʛʦ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ ɯɯʂʊ, ʪʦʜʽ ʷʢ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʝʢʩʧʨʝʩʽʾ 

PD-L1, ʥʘʚʧʘʢʠ, ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠʩʷ ʟ ʚʽʢʦʤ. 

ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ. ɼʣʷ ʦʮʽʥʢʠ ʯʫʪʣʠʚʦʩʪʽ ʪʘ 

ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʚʽʢʫ ʷʢ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ROC-ʘʥʘʣʽʟ (ʨʠʩ. 3.6). ʇʨʦʛʥʦʩʪʠʯʥʘ ʟʜʘʪʥʽʩʪʴ ʚʽʢʫ ʱʦʜʦ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʫʩʽʭ ʧʨʠʯʠʥ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 



ΝΟΣ 
 
ʅɼʂʈʃ ʙʫʣʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʧʣʦʱʝʶ ʧʽʜ ʢʨʠʚʦʶ (AUC), ʷʢʘ ʩʪʘʥʦʚʠʣʘ 0,4400 

(95% ɼɯ: 0,34143ï0,53834). 

 

ʈʠʩʫʥʦʢ 3.6 ï ROC-ʘʥʘʣʽʟ ʚʽʢʫ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʫʩʽʭ ʧʨʠʯʠʥ 

 

ɯʤʫʥʦʟʘʣʝʞʥʽʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʘʡʚʠʱʦʛʦ ʚʽʢʦʚʦʛʦ 

ʢʚʘʨʪʠʣʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʠʱʘ ʧʦʰʠʨʝʥʽʩʪʴ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʥʠʞʯʠʤʠ ʢʚʘʨʪʠʣʷʤʠ (p = 0,046), ʟʦʢʨʝʤʘ ʛʽʧʝʨʪʠʨʝʦʟʫ. 

ɺʦʜʥʦʯʘʩ ʧʨʠ ʘʥʘʣʽʟʽ ʪʦʢʩʠʯʥʦʩʪʽ 3 ʩʪʫʧʝʥʷ ʘʙʦ ʚʠʱʝ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʧʦʜʽʙʥʠʤʠ 

ʚ ʫʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ (p = 0,936). ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʦʢʩʠʯʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʟ 

ɯɯʂʊ, ʫ ʨʦʟʨʽʟʽ ʚʽʢʦʚʠʭ ʢʚʘʨʪʠʣʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.6. 

ʊʘʙʣʠʮʷ 3.6 ï ɯʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʅɼʂʈʃ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʟʘ ʚʽʢʦʚʠʤʠ ʢʚʘʨʪʠʣʷʤʠ 

ɯʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ 

ʂʚʘʨʪʠʣʴ 1 ʂʚʘʨʪʠʣʴ 2 ʂʚʘʨʪʠʣʴ 3 ʂʚʘʨʪʠʣʴ 4 

ʉʚʝʨʙʽʞ ʰʢʽʨʠ 0 (0,0%) 1 (3,8%) 0 (0,0%) 1 (3,8%) 

ɻʽʧʦʪʠʨʝʦʟ 0 (0,0%) 1 (3,8%) 0 (0,0%) 0 (0,0%) 

ɻʽʧʝʨʪʠʨʝʦʟ 0 (0,0%) 1 (3,8%) 1 (3,8%) 4 (15,4%) 

ɻʝʧʘʪʠʪ 1 (3,7) 0 (0,0%) 0 (0,0%) 1 (2,0%) 

  



ΝΟΤ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.6 

ɯʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ 

ʂʚʘʨʪʠʣʴ 1 ʂʚʘʨʪʠʣʴ 2 ʂʚʘʨʪʠʣʴ 3 ʂʚʘʨʪʠʣʴ 4 

ʇʥʝʚʤʦʥʽʪ 0 (0,0%) 0 (0,0%) 1 (3,8%) 1 (6,7%) 

ʅʝʬʨʠʪ 0 (0,0%) 0 (0,0%) 0 (0,0%) 2 (7,7%) 

ʂʦʣʽʪ 0 (0,0%) 0 (0,0%) 0 (0,0%) 2 (7,7%) 

ɸʨʪʨʘʣʛʽʷ 0 (0,0%) 0 (0,0%) 0 (0,0%) 1 (3,8%) 

ʄʽʘʣʛʽʷ 0 (0,0%) 0 (0,0%) 1 (3,8%) 0 (0,0%) 

ɹʫʣʴʦʟʥʠʡ ʧʝʤʬʽʛʦʾʜ 1 (3,7%) 0 (0,0%) 0 (0,0%) 0 (0,0%) 

ʆʥʽʭʦʣʽʟʠʩ 0 (0,0%) 1 (3,8%) 0 (0,0%) 1 (3,8%) 

ʅʝʚʨʠʪ ʟʦʨʦʚʦʛʦ ʥʝʨʚʘ 0 (0,0%) 0 (0,0%) 1 (3,8%) 0 (0,0%) 

ɺʠʩʠʧ 0 (0,0%) 0 (0,0%) 1 (3,8%) 0 (0,0%) 

ɸʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ 

ʢʽʩʪʦʢ 

0 (0,0%) 0 (0,0%) 1 (3,8%) 0 (0,0%) 

ɯʥʬʫʟʽʡʥʘ ʨʝʘʢʮʽʷ 0 (0,0%) 0 (0,0%) 0 (0,0%) 2 (7,7%) 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʽʤʫʥʦʟʘʣʝʞʥʠʭ 

ʥʝʙʘʞʘʥʠʭ ʷʚʠʱ ʙʫʜʴ-

ʷʢʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ 

2 (7,4%) 4 (15,4%) 6 (23,1) 15 (57,7%) 

ʂʽʣʴʢʽʩʪʴ 

ʽʤʫʥʦʟʘʣʝʞʥʠʭ 

ʥʝʙʘʞʘʥʠʭ ʷʚʠʱ Ó3 

ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ 

2 (7,4%) 3 (11,5%) 3 (11,5) 1 (3,8%) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʭʦʯʘ ʧʘʮʽʻʥʪʠ 

ʩʪʘʨʰʦʛʦ ʚʽʢʫ ʦʪʨʠʤʫʚʘʣʠ ʧʦʜʽʙʥʫ ʢʦʨʠʩʪʴ ʚʽʜ ʪʝʨʘʧʽʾ ɯɯʂʊ ʫ ʧʣʘʥʽ ʚʠʞʠʚʘʥʦʩʪʽ 

ʪʘ ʚʽʜʧʦʚʽʜʽ ʧʫʭʣʠʥʠ, ʚʦʥʠ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʩʪʠʢʘʣʠʩʷ ʟ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤʠ 

ʧʦʙʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʣʦʜʰʠʤʠ ʧʘʮʽʻʥʪʘʤʠ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ 

ʚʘʞʣʠʚʽʩʪʴ ʧʨʦʘʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʦʢʩʠʯʥʦʩʪʽ ʫ ʮʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʢʦʚʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʛʣʷʜʫ ʟʘ ʪʦʢʩʠʯʥʽʩʪʶ, ʘʣʝ ʥʝ ʻ 

ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʣʽʪʥʽʭ ʧʘʮʽʻʥʪʽʚ ʜʦ ɯɯʂʊ. 
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3.3. ʇʘʣ̔ʥʥʷ ʷʢ ʧʨʝʜʠʢʪʦʨ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 205 ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ, ʚʢʣʶʯʘʶʯʠ 105 ʧʘʮʽʻʥʪʽʚ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ ʪʘ 100 ʧʘʮʽʻʥʪʽʚ, 

ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʢʦʪʨʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʣʠʰʝ ʭʽʤʽʦʪʝʨʘʧʽʶ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʠʥʠ. ʋ 

ʛʨʫʧʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʙʫʚ 21 (20,0 %) ʥʝʢʫʨʝʮʴ ʪʘ  84 (80,0 %) ʢʫʨʮʽ, ʚʢʣʶʯʘʶʯʠ 43 

(51,2 %) ʧʘʮʽʻʥʪʠ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ <28 ʧʘʯʢʦ-ʨʦʢʽʚ ʪʘ 41 (48,8 %) ʧʘʮʽʻʥʪʘ ʟʽ 

ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ. ɼʦ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 16 

(15,2 %) ʧʘʮʽʻʥʪʽʚ ʞʽʥʦʯʦʾ ʪʘ 89 (84,8 %) ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. ɹʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʫ 

ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ɯɯʂʊ ʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʛʽʧʝʨʝʢʩʧʨʝʩʽʷ PD-L1 (ʨ = 0,0001). ʂʨʽʤ ʪʦʛʦ, ʫ ʜʘʥʽʡ ʧʽʜʛʨʫʧʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʥʝʢʫʨʮʷʤʠ ʪʘ ʪʠʤʠ, ʭʪʦ ʤʘʚ ʩʪʘʞ ʧʘʣʽʥʥʷ <28 ʧʘʯʢʦ-ʨʦʢʽʚ 

ʧʝʨʝʚʘʞʘʣʠ ʧʘʮʽʻʥʪʠ ʚʽʢʦʤ 65 ʨʦʢʽʚ ʪʘ ʩʪʘʨʰʝ (ʨ = 0,0001; ʪʘʙʣ. 3.7). 

ʊʘʙʣʠʮʷ 3.7 ï ʇʘʮʽʻʥʪʠ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʛʨʫʧʠ ʽʤʫʥʦʪʝʨʘʧʽʾ, 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʟʘ ʩʪʘʪʫʩʦʤ ʧʘʣʽʥʥʷ 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɻʨʫʧʘ ʽʤʫʥʦʪʝʨʘʧʽʾ, n=105 ʨ 

ʂʫʨʮʽ (<28 

ʧʘʯʢʦ-

ʨʦʢʽʚ), n=43 

ʂʫʨʮʽ (Ó28 

ʧʘʯʢʦ-ʨʦʢʽʚ), 

n=41 

ʅʝʢʫʨʮʽ, 

n=21 

ɺʽʢ, n (%): 

ʉʝʨʝʜʥʽʡ 

ɯʥʪʝʨʚʘʣ 

< 65 

Ó 65 

 

60,8 

36ï78 

40 (93,0) 

3 (7,0) 

 

60,9 

34ï78 

19 (46,3) 

22 (53,7) 

 

61,0 

49ï74 

16 (76,2) 

5 (23,8) 

 

0,0001 

ʉʪʘʪʴ, n (%): 

ɾʽʥʢʠ 

ʏʦʣʦʚʽʢʠ 

 

7 (16,3) 

36 (83,7) 

 

6 (14,6) 

35 (85,4) 

 

3 (14,3) 

18 (85,7) 

 

1,000 

ɽʢʩʧʨʝʩʽʷ PD-L1, n (%): 

1ï49% 

Ó50% 

 

42 (97,7) 

1 (2,3) 

 

20 (48,7) 

21 (51,2) 

 

20 (95,2) 

1 (4,8) 

 

0,0001 

ʃʽʢʫʚʘʣʴʥʠʡ ʨʝʞʠʤ, n (%): 

ʄʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ 

ɯɯʂʊ+ʭʽʤʽʦʪʝʨʘʧʽʷ 

 

19 (44,2) 

24 (55,8) 

 

11 (26,8) 

30 (73,2) 

 

8 (38,1) 

13 (61,9) 

 

0,2610 
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ɼʦ ʛʨʫʧʠ ʭʽʤʽʦʪʝʨʘʧʽʾ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 17 (17,0 %) ʥʝʢʫʨʮʽʚ ʪʘ 83 (83,0 %) 

ʢʫʨʮʷ, ʚʢʣʶʯʘʶʯʠ 43 (51,8 %) ʧʘʮʽʻʥʪʠ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ <28 ʧʘʯʢʦ-ʨʦʢʽʚ ʪʘ 40 

(48,2 %) ʧʘʮʽʻʥʪʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ. ɼʦ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ 

ʙʫʣʦ ʚʢʣʶʯʝʥʦ 32 (32,0 %) ʞʽʥʢʠ ʪʘ 68 (68,0 %) ʯʦʣʦʚʽʢʽʚ. ʉʝʨʝʜʥʽʡ ʚʽʢ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʙʫʚ 60,5 ʨʦʢʽʚ (ʽʥʪʝʨʚʘʣ 40ï76). ʇʨʠʤʽʪʥʦ, ʱʦ ʩʝʨʝʜ 

ʥʝʢʫʨʮʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ ʧʝʨʝʚʘʞʘʣʠ ʞʽʥʢʠ (ʨ = 0,0001). ʂʨʽʤ 

ʪʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ ʙʫʣʠ ʚʽʢʦʤ ʩʪʘʨʰʝ 65 

ʨʦʢʽʚ (ʨ = 0,0001; ʪʘʙʣ. 3.8). 

ʊʘʙʣʠʮʷ 3.8 ï ʇʘʮʽʻʥʪʠ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʛʨʫʧʠ ʭʽʤʽʦʪʝʨʘʧʽʾ, 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʟʘ ʩʪʘʪʫʩʦʤ ʧʘʣʽʥʥʷ 

ʂʣʽʥʽʢʦ-

ʧʘʪʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɻʨʫʧʘ ʭʽʤʽʦʪʝʨʘʧʽʾ, n=100 ʨ 

ʂʫʨʮʽ (<28 ʧʘʯʢʦ-

ʨʦʢʽʚ), n=43 

ʂʫʨʮʽ (Ó28 ʧʘʯʢʦ-

ʨʦʢʽʚ), n=40 

ʅʝʢʫʨʮʽ, 

n=17 

ɺʽʢ, n (%): 

ʉʝʨʝʜʥʽʡ 

ɯʥʪʝʨʚʘʣ 

< 65 

Ó 65 

 

60,4 

40ï76 

41 (95,3) 

2 (4,7) 

 

60,6 

41ï74 

13 (35,3) 

27 (64,7) 

 

60,5 

45ï70 

10 (64,7) 

7 (35,3) 

 

0,0001 

ʉʪʘʪʴ, n (%): 

ɾʽʥʢʠ 

ʏʦʣʦʚʽʢʠ 

 

8 (18,6) 

35 (81,4) 

 

10 (25,0) 

30 (75,0) 

 

14 (82,4) 

3 (17,6) 

 

0,0001 

ʃʽʢʫʚʘʣʴʥʠʡ 

ʨʝʞʠʤ, n (%): 

ʍʽʤʽʦʪʝʨʘʧʽʷ 

ʍʽʤʽʦʪʝʨʘʧʽʷ + 

ʧʨʦʤʝʥʝʚʘ ʪʝʨʘʧʽʷ 

 

 

38 (88,4) 

5 (11,6) 

 

 

37 (92,5) 

3 (7,5) 

 

 

15 (88,2) 

2 (11,8) 

 

 

0,7450 

 

ʆʮʽʥʶʚʘʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʛʨʫʧʘʭ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ 

ʭʽʤʽʦʪʝʨʘʧʽʾ. ʇʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ 96/105 (91,4 %) 

ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ 83/100 (83,0 %) ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʭʽʤʽʦʪʝʨʘʧʽʾ. ʋ 

ʛʨʫʧʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘʡʢʨʘʱʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʫ 

ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ. ʄʝʜʽʘʥʠ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ 8,1 ʤʽʩʷʮʽʚ, 8,5 ʤʽʩʷʮʽʚ, 15,3 ʤʽʩʷʮʽʚ ʜʣʷ ʥʝʢʫʨʮʽʚ, 
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ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ <28 ʧʘʯʢʦ-ʨʦʢʽʚ ʪʘ ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-

ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,0001). 

ʋ ʛʨʫʧʽ ʭʽʤʽʦʪʝʨʘʧʽʾ, ʥʘʚʧʘʢʠ, ʥʘʡʢʨʘʱʫ ɺɹʇ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʥʝʢʫʨʮʽʚ. 

ʄʝʜʽʘʥʠ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ 9,8 ʤʽʩʷʮʽʚ, 7,0 ʤʽʩʷʮʽʚ, 6,6 

ʤʽʩʷʮʽʚ ʜʣʷ ʥʝʢʫʨʮʽʚ, ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ <28 ʧʘʯʢʦ-ʨʦʢʽʚ ʪʘ ʢʫʨʮʽʚ ʟʽ 

ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,0002; ʨʠʩ. 3.7). 

 

ʈʠʩʫʥʦʢ 3.7 ï ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ 

ʽʤʫʥʦʪʝʨʘʧʽʾ (ɸ) ʪʘ ʛʨʫʧʠ ʭʽʤʽʦʪʝʨʘʧʽʾ (ɹ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʫʩʫ ʧʘʣʽʥʥʷ 

 

ʆʮʽʥʶʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʛʨʫʧʘʭ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ 

ʭʽʤʽʦʪʝʨʘʧʽʾ. ʉʤʝʨʪʴ ʚʥʘʩʣʽʜʦʢ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ ʅɼʂʈʃ ʘʙʦ 

ʚʥʘʩʣʽʜʦʢ ʽʥʰʠʭ ʧʨʠʯʠʥ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ 100/105 (95,2 %) ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ 92/100 (92,0 %) ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʭʽʤʽʦʪʝʨʘʧʽʾ. ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ, 

ʚʠʷʚʣʝʥʘ ʜʣʷ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʘʢʦʞ ʙʫʣʘ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ. ʋ ʛʨʫʧʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʥʘʡʢʨʘʱʘ ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʫ ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ. ʄʝʜʽʘʥʠ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ 9,7 ʤʽʩʷʮʽʚ, 12,6 ʤʽʩʷʮʽʚ, 23,3 ʤʽʩʷʮʽ ʜʣʷ ʥʝʢʫʨʮʽʚ, ʢʫʨʮʽʚ 

ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ <28 ʧʘʯʢʦ-ʨʦʢʽʚ ʪʘ ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ 

ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,0013). 

ʋ ʛʨʫʧʽ ʭʽʤʽʦʪʝʨʘʧʽʾ ʥʘʡʢʨʘʱʫ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ 

ʥʝʢʫʨʮʽʚ. ʄʝʜʽʘʥʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ 16,8 ʤʽʩʷʮʽʚ, 12,4 ʤʽʩʷʮʽʚ, 
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6,9 ʤʽʩʷʮʽʚ ʜʣʷ ʥʝʢʫʨʮʽʚ, ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ <28 ʧʘʯʢʦ-ʨʦʢʽʚ ʪʘ ʢʫʨʮʽʚ ʟʽ 

ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,0001; ʨʠʩ. 3.8). 

 

ʈʠʩʫʥʦʢ 3.8 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ʽʤʫʥʦʪʝʨʘʧʽʾ (ɸ) ʪʘ 

ʛʨʫʧʠ ʭʽʤʽʦʪʝʨʘʧʽʾ (ɹ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʫʩʫ ʧʘʣʽʥʥʷ 

 

ʆʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ. ʋ ʛʨʫʧʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʦʙôʻʢʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ ʜʦʩʷʛʣʠ 5 ʟ 21 (23,8 %) ʥʝʢʫʨʮʽʚ, 18 ʟ 43 (41,9 %) ʢʫʨʮʽʚ ʟʽ 

ʩʪʘʞʝʤ ʧʘʣʽʥʥʷ <28 ʧʘʯʢʦ-ʨʦʢʽʚ ʪʘ 31 ʟ 41 (75,6 %) ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ Ó28 ʧʘʯʢʦ-

ʨʦʢʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʶʪʶʥʦʚʦʛʦ ʩʪʘʞʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʤʫʪʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʶ ʽʤʫʥʦʛʝʥʥʽʩʪʶ 

ʧʫʭʣʠʥ ʫ ʭʨʦʥʽʯʥʠʭ ʢʫʨʮʽʚ. 

ʋ ʛʨʫʧʽ ʭʽʤʽʦʪʝʨʘʧʽʾ ʥʘʡʚʠʱʫ ʯʘʩʪʦʪʫ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʥʝʢʫʨʮʽʚ ï 11 ʟ 17 (64,7 %), ʪʦʜʽ ʷʢ ʩʝʨʝʜ ʢʫʨʮʽʚ ʽʟ ʤʝʥʰʠʤ ʩʪʘʞʝʤ 

(<28 ʧʘʯʢʦ-ʨʦʢʽʚ) ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 15 ʟ 43 (34,9 %), ʘ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟʽ 

ʩʪʘʞʝʤ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ ï ʣʠʰʝ 11 ʟ 40 (27,5 %). ʆʪʞʝ, ʫ ʛʨʫʧʽ ʭʽʤʽʦʪʝʨʘʧʽʾ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʚʦʨʦʪʥʘ ʪʝʥʜʝʥʮʽʷ, ʜʝ ʥʘʷʚʥʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʧʘʣʽʥʥʷ, ʥʘʚʧʘʢʠ, 

ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. 

ʄʠ ʚʠʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮʶ ʚ ʯʘʩʪʦʪʽ ʦʙôʻʢʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ ʤʽʞ ʢʫʨʮʷʤʠ ʟʽ ʩʪʘʞʝʤ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʽʤʫʥʦʪʝʨʘʧʽʶ ʘʙʦ ʭʽʤʽʦʪʝʨʘʧʽʶ (75,6% ʧʨʦʪʠ 27,5 %, p = 0,0045; ʨʠʩ. 3.9). ʎʝ 



ΝΠΞ 
 
ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʪʶʪʶʥʦʚʦʛʦ ʘʥʘʤʥʝʟʫ ʷʢ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʧʨʝʜʠʢʪʦʨʘ ʧʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ. 

 

ʈʠʩʫʥʦʢ 3.9 ï ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʚ ʛʨʫʧʘʭ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ 

ʭʽʤʽʦʪʝʨʘʧʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʫʩʫ ʧʘʣʽʥʥʷ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ 

 

ɺʠʟʥʘʯʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ. ʄʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʢʦʛʦʨʪʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʟʥʘʯʥʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʝʢʩʧʨʝʩʽʷ PD-L1 ʪʘ ʩʪʘʪʫʩ ʧʘʣʽʥʥʷ. ʇʘʮʽʻʥʪʠ ʟ ʛʽʧʝʨʝʢʩʧʨʝʩʽʻʶ PD-L1 ʤʘʶʪʴ 

ʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ (HR = 0,41, 95% ɼɯ 0,23ï0,74, p = 0,003) ʪʘ 

ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ (HR = 0,40, 95% ɼɯ 0,22ï0,73, p = 0,003).  

ɯʩʪʦʨʽʷ ʧʘʣʽʥʥʷ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ ʤʘʻ ʧʦʟʠʪʠʚʥʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. 

ɿʘʚʟʷʪʽ ʢʫʨʮʽ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʪʝʨʘʧʽʶ ɯɯʂʊ ʤʘʶʪʴ ʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ  (HR = 0,88, 95% ɼɯ 0,62ï1,30, p = 0,026) ʪʘ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ 

(HR = 0,63, 95% ɼɯ 0,36ï0,89, p = 0,013; ʪʘʙʣ. 3.9).  

 

 



ΝΠΟ 
 

ʊʘʙʣʠʮʷ 3.9 ï ɺʠʟʥʘʯʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʛʨʫʧʽ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʣʽʢʫʚʘʥʥʷ ɯɯʂʊ (n=105) 

 

ɿʤʽʥʥʽ 

ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

HR 95% ɼɯ ʨ HR 95% ɼɯ ʨ 

ɺʽʢ (<65 ʧʨʦʪʠ Ó65 ʨʦʢʽʚ) 0,99 0,61ï1,62 0,992 0,98 0,61ï1,58 0,946 

ʉʪʘʪʴ (ʯʦʣʦʚʽʯʘ ʧʨʦʪʠ 

ʞʽʥʦʯʦʾ) 

1,22 0,71ï2,11 0,460 1,17 0,67ï2,04 0,569 

ɽʢʩʧʨʝʩʽʷ PD-L1 (1ï49 % 

ʧʨʦʪʠ Ó50 %) 

0,41  0,23ï0,74 0,003 0,40 0,22ï0,73 0,003 

ʃʽʢʫʚʘʣʴʥʠʡ ʨʝʞʠʤ 

(ʤʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ ʧʨʦʪʠ 

ʭʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽ)ʾ 

0,90 0,59ï1,38 0,652 1,11 0,73ï1,68 0,615 

ʉʪʘʪʫʩ ʧʘʣʽʥʥʷ:  

ʥʝʢʫʨʮʽ ʧʨʦʪʠ ʢʫʨʮʽʚ 

(<28 ʧʘʯʢʦ-ʨʦʢʽʚ) 

ʥʝʢʫʨʮʽ ʧʨʦʪʠ ʢʫʨʮʽʚ 

(Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ) 

 

0,74 

 

0,88 

 

0,51ï1,00 

 

0,62ï1,30 

 

0,056 

 

0,026 

 

0,79 

 

0,63 

 

0,56ï1,09 

 

0,36ï0,89 

 

0,162 

 

0,013 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɯɯʂʊ, ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʚʠʞʠʚʘʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʢʫʨʮʽʚ ʟʽ ʩʪʘʞʝʤ Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ. ʋ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ 

ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʚʘʣʠ ʛʽʧʝʨʝʢʩʧʨʝʩʽʶ PD-L1, ʘ ʪʘʢʦʞ ʬʽʢʩʫʚʘʣʠ ʟʥʘʯʥʦ ʚʠʱʫ 

ʯʘʩʪʦʪʫ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʽʩʥʫʚʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʪʨʠʚʘʣʦʶ ʪʶʪʶʥʦʚʦʶ ʝʢʩʧʦʟʠʮʽʻʶ ʪʘ ʯʫʪʣʠʚʽʩʪʶ ʜʦ 

ɯɯʂʊ. ʋ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʣʠʰʝ ʭʽʤʽʦʪʝʨʘʧʽʶ, ʥʘʚʧʘʢʠ, ʥʘʡʢʨʘʱʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʝʢʫʨʮʽ. 

ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ PD-L1 ʪʘ 

ʟʥʘʯʥʠʡ ʩʪʘʞ ʧʘʣʽʥʥʷ (Ó28 ʧʘʯʢʦ-ʨʦʢʽʚ) ʻ ʥʝʟʘʣʝʞʥʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ 

ʧʦʣʽʧʰʝʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɯɯʂʊ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʰʠʭ ʢʣʽʥʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʨʘʭʫʚʘʥʥʷ 

ʩʪʘʪʫʩʫ ʧʘʣʽʥʥʷ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʩʭʝʤ ʣʽʢʫʚʘʥʥʷ. 



ΝΠΠ 
 

3.4. ʂʣʽʥʽʯʥʽ ʥʘʩʣʽʜʢʠ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ 

ʪʘ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʚ ʦʥʢʦʣʦʛʽʾ 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ 105 ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, 

ʩʝʨʝʜ ʷʢʠʭ 38 ʧʘʮʽʻʥʪʽʚ ʦʪʨʠʤʫʚʘʣʠ ʩʠʩʪʝʤʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ (ʉʂʉ), 16 

ʧʘʮʽʻʥʪʽʚ ʦʪʨʠʤʫʚʘʣʠ ʽʥʛʘʣʷʮʽʡʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ (ɯʂʉ) ʪʘ 51 ʧʘʮʽʻʥʪ ʥʝ 

ʦʪʨʠʤʫʚʘʚ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ (ʂʉ). ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ  3.10. 

ʊʘʙʣʠʮʷ 3.10 ï ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ, 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʟʘ ʛʨʫʧʘʤʠ ʪʝʨʘʧʽʾ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʘʤʠ   

ɿʤʽʥʥʽ ɹʝʟ ʂʉ, n=51 ʉʂʉ, n=38 ɯʂʉ, n=16 ʨ 

ɺʽʢ, n (%) 

<60 

Ó60 

 

26 (51,0) 

25 (49,0) 

 

11 (28,9) 

27 (71,1) 

 

4 (25,0) 

12 (75,0) 

 

0,035 

ʉʪʘʪʴ, n (%) 

ʏʦʣʦʚʽʯʘ 

ɾʽʥʦʯʘ 

 

43 (84,3) 

8 (15,7) 

 

32 (84,2) 

6 (15,8) 

 

14 (87,5) 

2 (12,5) 

 

0,864 

ɻ̔ ʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

13 (25,5) 

38 (74,5) 

 

8 (21,1) 

30 (78,9) 

 

1 (6,2) 

15 (93,8) 

 

0,157 

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, n (%) 

ʇʨʠʩʫʪʥʽʡ 

ɺʽʜʩʫʪʥʽʡ 

 

4 (7,8) 

47 (92,2) 

 

7 (18,4) 

31 (81,6) 

 

0 (0,0) 

16 (100,0) 

 

0,511 

ʍʆɿʃ, n (%) 

ʇʨʠʩʫʪʥʻ 

ɺʽʜʩʫʪʥʻ 

 

1 (2,0) 

50 (98,0) 

 

2 (5,3) 

36 (94,7) 

 

15 (93,8) 

1 (6,2) 

 

0,0001 

ʉʝʨʮʝʚʦ-ʩʫʜʠʥʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, n (%) 

ʇʨʠʩʫʪʥʻ 

ɺʽʜʩʫʪʥʻ 

 

 

3 (5,9) 

48 (94,1) 

 

 

10 (26,3) 

28 (73,7) 

 

 

0 (0,0) 

16 (100,0) 

 

 

0,080 

  

ʊʝʨʘʧʽʶ ʉʂʉ ʪʘ ɯʂʉ ʟʜʝʙʽʣʴʰʦʛʦ ʦʪʨʠʤʫʚʘʣʠ ʧʘʮʽʻʥʪʠ Ó60 ʨʦʢʽʚ (ʨ = 

0,035). ʇʨʠʡʦʤ ɯʂʉ ʙʫʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʥʘʷʚʥʽʩʪʶ ʍʆɿʃ (ʨ = 0,0001). 

ʂʣʽʥʽʯʥʽ ʥʘʩʣʽʜʢʠ. ʄʝʜʽʘʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʢʦʛʦʨʪʦʶ 

ʧʘʮʽʻʥʪʽʚ ʜʦ ʨʝʻʩʪʨʘʮʽʾ ʧʨʦʛʨʝʩʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 7,0 ʤʽʩʷʮʽʚ. ʇʘʮʽʻʥʪʠ, 



ΝΠΡ 
 
ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʉʂʉ ʤʘʣʠ ʟʥʘʯʥʦ ʛʽʨʰʫ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤʠ, ʭʪʦ ʾʭ ʥʝ ʧʨʠʡʤʘʚ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʚ ɯʂʉ. ʄʝʜʽʘʥʠ ʚʠʞʠʚʘʥʦʩʪʽ 

ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ 8,6 ʤʽʩʷʮʽʚ, 4,1 ʤʽʩʷʮʽʚ ʪʘ 16,8 ʤʽʩʷʮʽʚ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʂʉ, ʧʨʠʡʤʘʣʠ ʉʂʉ ʪʘ ɯʂʉ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 

0,0001, ʨʠʩ. 3.10). 

 

ʈʠʩʫʥʦʢ 3.10 ï ʇʦʨʽʚʥʷʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʩʪʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ 

 

ʄʝʜʽʘʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʢʦʛʦʨʪʦʶ ʧʘʮʽʻʥʪʽʚ ʜʦ ʩʤʝʨʪʽ 

ʚʥʘʩʣʽʜʦʢ ʧʨʦʛʨʝʩʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ ʽʥʰʠʭ ʧʨʠʯʠʥ ʩʪʘʥʦʚʠʣʘ 14,8 ʤʽʩʷʮʽʚ. 

ʇʘʮʽʻʥʪʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʉʂʉ ʤʘʣʠ ʟʥʘʯʥʦ ʛʽʨʰʫ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤʠ, ʭʪʦ ʾʭ ʥʝ ʧʨʠʡʤʘʚ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʚ ɯʂʉ. ʄʝʜʽʘʥʠ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ 20,1 ʤʽʩʷʮʽʚ, 6,9 ʤʽʩʷʮʽʚ ʪʘ 35,1 ʤʽʩʷʮʽʚ ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʂʉ, ʧʨʠʡʤʘʣʠ ʉʂʉ ʪʘ ɯʂʉ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,0001, ʨʠʩ. 

3.11). 



ΝΠΣ 
 

 

ʈʠʩʫʥʦʢ 3.11 ï ʇʦʨʽʚʥʷʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʽʩʪʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʂʉ 

 

ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʙʫʣʘ 51,4 %, 

ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʪʫʧʽʥʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ï 86,6 %. ɹʫʣʘ ʧʦʤʽʯʝʥʘ ʟʥʘʯʥʘ 

ʨʽʟʥʠʮʷ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʛʨʫʧʘʭ. ʂʨʘʱʫ ʦʙôʻʢʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʪʘ ʩʪʫʧʽʥʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɯʂʉ (ʨ = 0,0001 ʪʘ  ʨ = 0,012 ʚʽʜʧʦʚʽʜʥʦ; ʪʘʙʣ. 3.11, ʨʠʩ. 3.12). 

ʊʘʙʣʠʮʷ 3.11 ï ɺʽʜʧʦʚʽʜʴ ʥʘ ʪʝʨʘʧʽʶ ɯɯʂʊ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʘ ʟʘ ʽʩʪʦʨʽʻʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʝʨʦʾʜʽʚ 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ɹʝʟ ʂʉ, n (%) ʉʂʉ, n (%) ɯʂʉ, n (%) ʨ 

ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʣʽʢʫʚʘʥʥʷ: 

ʊʘʢ (n=54) 

ʅ ̔(n=51) 

 

 

31 (60,8) 

20 (39,2) 

 

 

9 (23,7) 

29 (76,3) 

 

 

14 (87,5) 

2 (12,5) 

 

 

0,0001 

ʉʪʫʧʽʥʴ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ: 

ʊʘʢ (n=91) 

ʅʽ (n=14) 

 

 

47 (92,2) 

4 (7,8) 

 

 

28 (73,7) 

10 (26,3) 

 

 

16 (100,0) 

0 (0,0) 

 

 

0,012 

 



ΝΠΤ 
 

 

ʈʠʩʫʥʦʢ 3.12 ï ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʩʪʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʜʝ ʇɺ ï ʧʦʚʥʘ ʚʽʜʧʦʚʽʜʴ, ʏɺ ï ʯʘʩʪʢʦʚʘ ʚʽʜʧʦʚʽʜʴ, ʉɿ ï 

ʩʪʘʙʽʣʽʟʘʮʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʇɿ ï ʧʨʦʛʨʝʩʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

 

ɹʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʉʂʉ (HR = 3,94, 95 % ɼɯ 2,29ï6,79, p = 0,0001) ʪʘ ʍʆɿʃ (HR = 0,15, 95 % ɼɯ 0,05ï

0,46, p = 0,001) ̒  ʥʝʟʘʣʝʞʥʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ. ʇʘʮʽʻʥʪʠ, ʷʢʽ ʧʨʠʡʤʘʣʠ ʉʂʉ ʧʽʜ ʯʘʩ ʪʝʨʘʧʽʾ ɯɯʂʊ ʪʘ ʪʽ, ʱʦ ʥʝ ʤʘʣʠ 

ʍʆɿʃ ʤʘʣʠ ʛʽʨʰʫ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ, ʱʦ 

ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʉʂʉ ʪʘ ʤʘʣʠ ʍʆɿʃ.  

ʑʦʜʦ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ, ʥʝʟʘʣʝʞʥʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʚʠʷʚʣʝʥʦ 

ʣʽʢʫʚʘʥʥʷ ʉʂʉ (HR = 6,53; 95% ɼɯ: 3,62ï11,76; p = 0,0001), ʥʘʷʚʥʽʩʪʴ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ (HR = 2,94; 95% ɼɯ: 1,43ï6,04; p = 0,003) ʪʘ ʍʆɿʃ (HR 

= 0,17; 95% ɼɯ: 0,05ï0,56; p = 0,004). ʗʢ ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʽ ʉʂʉ, ʽ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ̒  ʬʘʢʪʦʨʘʤʠ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʨʦʛʥʦʟʫ, ʪʦʜʽ ʷʢ 

ʍʆɿʃ, ʥʘʚʧʘʢʠ, ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʦʢʨʘʱʝʥʦʶ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ. ʎʽ ʚʠʩʥʦʚʢʠ 

ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʥʘʚʝʜʝʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʫ ʪʘʙʣ. 3.12, ʜʝ ʯʽʪʢʦ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʚʠʞʠʚʘʥʽʩʪʶ ʧʘʮʽʻʥʪʽʚ. 

 



ΝΠΥ 
 

ʊʘʙʣʠʮʷ 3.12 ï ɺʠʟʥʘʯʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʢʦʛʦʨʪʽ 

 

ɿʤʽʥʥʽ 

ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

HR 95% ɼɯ ʨ HR 95% ɼɯ ʨ 

ɺʽʢ (<60 ʧʨʦʪʠ Ó60 

ʨʦʢʽʚ) 

1,13 0,72ï1,78 0,575 1,46 0,92ï2,31 0,105 

ʉʪʘʪʴ (ʯʦʣʦʚʽʯʘ ʧʨʦʪʠ 

ʞʽʥʦʯʦʾ) 

1,06 0,60ï1,87 0,834 1,10 0,62ï1,34 0,738 

ɻʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ 

(ʚʽʜʩʫʪʥʷ ʧʨʦʪʠ 

ʧʨʠʩʫʪʥʷ) 

2,06  1,21ï3,53 0,058 2,26 1,32ï3,85 0,053 

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ  

(ʚʽʜʩʫʪʥʽʡ ʧʨʦʪʠ 

ʧʨʠʩʫʪʥʽʡ) 

0,91 0,43ï1,92 0,810 1,16 0,58ï2,29 0,669 

ʍʆɿʃ  (ʚʽʜʩʫʪʥʻ ʧʨʦʪʠ 

ʧʨʠʩʫʪʥʻ) 

0,15 0,05ï0,46 0,001 0,17 0,05ï0,56 0,004 

ʉʝʨʮʝʚʦ-ʩʫʜʠʥʥʝ 

ʟʘʭʚʦʨʶʚʘʥʥʷ  

(ʚʽʜʩʫʪʥʻ ʧʨʦʪʠ 

ʧʨʠʩʫʪʥʻ) 

2,01 0,98ï4,10 0,054 2,94 1,43ï6,04 0,003 

ʃʽʢʫʚʘʥʥʷ ʂʉ (ʉʂʉ 

ʧʨʦʪʠ ʙʝʟ ʂʉ) 

3,94 2,29ï6,79 0,0001 6,53 3,62ï11,76 0,0001 

ʃʽʢʫʚʘʥʥʷ ʂʉ (ɯʂʉ 

ʧʨʦʪʠ ʙʝʟ ʂʉ) 

2,84 0,91ï8,83 0,071 2,48 0,68ï9,03 0,167 

 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʉʂʉ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ. ʉʝʨʝʜ 38 ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʉʂʉ 17/38 (44,7 %) ʧʘʮʽʻʥʪʘʤ ʚʦʥʠ ʙʫʣʠ 

ʧʨʠʟʥʘʯʝʥʽ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ Ó2 ʩʪʫʧʝʥʷ 

ʪʷʞʢʦʩʪʽ, 21/38 (55,2 %) ʧʘʮʽʻʥʪʘʤ ï ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʘʢʦʤ ʩʠʤʧʪʦʤʽʚ 

(ʚʪʦʤʠ, ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʢʘʭʝʢʩʽʾ, ʩʠʤʧʪʦʤʘʪʠʯʥʠʭ ʤʝʪʘʩʪʘʟʽʚ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ). ɺʽʩʽʤʥʘʜʮʷʪʴ ʧʘʮʽʻʥʪʽʚ ʦʪʨʠʤʫʚʘʣʠ ʂʉ ʪʨʠʚʘʣʦʾ ʜʽʾ (ʜʝʢʩʘʤʝʪʘʟʦʥ), 20 ï 

ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ (ʤʝʪʠʣʧʨʝʜʥʽʟʦʣʦʥ ʪʘ ʧʨʝʜʥʽʟʦʣʦʥ). ʄʠ ʜʦʩʣʽʜʠʣʠ 

ʟʚôʷʟʦʢ ʤʽʞ ʝʬʝʢʪʠʚʥʽʩʪʶ ɯɯʂʊ ʪʘ ʪʠʧʦʤ ʩʪʝʨʦʾʜʽʚ. ʇʘʮʽʻʥʪʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʉʂʉ 

ʪʨʠʚʘʣʦʾ ʜʽʾ ʤʘʣʠ ʟʥʘʯʥʦ ʛʽʨʰʫ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤʠ, ʭʪʦ 
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ʦʪʨʠʤʫʚʘʚ ʉʂʉ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ. ʄʝʜʽʘʥʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ 

ʩʪʘʥʦʚʠʣʠ 9,7 ʤʽʩʷʮʽ ʪʘ 4,7 ʤʽʩʷʮʽʚ ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʉʂʉ 

ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʪʘ ʪʨʠʚʘʣʦʾ ʜʽʾ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,0001). ʉʂʉ 

ʪʨʠʚʘʣʦʾ ʜʽʾ ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʠʟʥʘʯʘʣʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʟ ʨʘʢʦʤ ʩʠʤʧʪʦʤʽʚ 

(85,7 %), ʉʂʉ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ï ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʫ ʽʤʫʥʦʟʘʣʝʞʥʠʭ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ Ó2 ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ (100,0 %). ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʉʂʉ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʥʝ ʧʦʛʽʨʰʫʚʘʣʠ ʚʠʞʠʚʘʥʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʨʦʟʚʠʥʫʣʠʩʷ ʽʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ. ʉʂʉ ʪʨʠʚʘʣʦʾ ʜʽʾ, ʷʢʽ 

ʧʨʠʟʥʘʯʘʣʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʩʠʤʧʪʦʤʽʚ ʨʘʢʫ, ʥʘʚʧʘʢʠ, ʟʥʠʞʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ 

ʪʘ ʧʨʠʟʚʦʜʠʣʠ ʜʘ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ (ʨʠʩ. 3.13). 

 

ʈʠʩʫʥʦʢ 3.13 ï ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʟʘʛʘʣʴʥʽʡ ʚʠʞʠʚʘʥʦʩʪʽ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʱʦ ʧʨʠʡʤʘʣʠ ʩʠʩʪʝʤʥʽ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ ʩʝʨʝʜʥʴʦʾ ʪʘ 

ʪʨʠʚʘʣʦʾ ʜʽʾ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʧʫʪʥʻ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ 

ʘʩʦʮʽʶʚʘʣʦʩʷ ʟ ʛʽʨʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʞʠʚʘʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʽʥʛʘʣʷʮʽʡʥʽ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ ʥʝ ʤʘʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ.  
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3.5. ʂʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ 

ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ 

ʨʘʢ ʣʝʛʝʥʴ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʛʦʨʥʫʪʦʛʦ 

ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ 105 ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʪʝʨʘʧʽʶ ɯɯʂʊ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʦʪʨʠʤʫʚʘʣʠ ʧʝʨʫh 

ʣʽʥʽ ʁʪʝʨʘʧʽʾ (77,1 %), ʱʦ ʚʢʣʶʯʘʣʘ ɯɯʂʊ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʭʽʤʽʦʪʝʨʘʧʽʻʶ (63,8 %). 

ʅʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʣʝʡʢʦʮʠʪʽʚ, ʥʝʡʪʨʦʬʽʣʽʚ, ʤʦʥʦʮʠʪʽʚ, ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʪʨʦʤʙʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʟʽʙʨʘʥʦʾ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʽʤʫʥʦʪʝʨʘʧʽʾ ʙʫʣʠ 

ʨʦʟʨʘʭʦʚʘʥʽ ʽʥʜʝʢʩʠ ʟʘʧʘʣʝʥʥʷ SIRI, SII, NLR, LMR, MLR ʪʘ PLR. 

ɼʦʩʪʘʪʥʴʦ ʩʧʝʮʠʬʽʯʥʠʤʠ ʪʘ ʯʫʪʣʠʚʠʤʠ ʽʥʜʝʢʩʘʤʠ ʟʘʧʘʣʝʥʥʷ ʚʠʟʥʘʯʝʥʦ 

SIRI (AUC = 0,5439, 95 % ɼɯ 0,30544ï0,78228), SII (AUC = 0,5380, 95% ɼɯ 

0,28727ï0,78876), NLR (AUC = 0,5497, 95% ɼɯ 0,30643ï0,79299) ʪʘ LMR (AUC = 

0,5637, 95% ɼɯ 0,37821ï0,74928). ɼʣʷ PLR ʪʘ MLR AUC ʙʫʣʠ ʤʝʥʰʝ 0,5, ʱʦ 

ʚʢʘʟʫʚʘʣʦ ʥʘ ʾʭ ʥʠʟʴʢʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ (ʨʠʩ 3.14). ʗʢ ʥʘʩʣʽʜʦʢ, ʚʧʣʠʚ ʮʠʭ 

ʽʥʜʝʢʩʽʚ ʟʘʧʘʣʝʥʥʷ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʫʥʦʪʝʨʘʧʽʾ ʤʠ ʥʝ ʦʮʽʥʶʚʘʣʠ.

        

ʈʠʩʫʥʦʢ 3.14 ï ʆʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʪʘ ʯʫʪʣʠʚʦʩʪʽ SIRI, SII, NLR, PLR, 

LMR ʪʘ MLR ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ 
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ʊʘʙʣʠʮʷ 3.13 ï ʂʣʽʥʽʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʢʦʛʦʨʪʠ 

ɿʤʽʥʥʽ ɿʘʛʘʣʴʥʽ ʢʽʣʴʢʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ, n=105 

ʉʪʘʪʴ, n (%) ɾʥ̔ʦʯʘ 16 (15,2) 

ʏʦʣʦʚʽʯʘ 89 (84,8) 

ɯʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʨʝʞʠʤ, n (%) 

ʄʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ 38 (36,2) 

ʍʽʤʽʦʪʝʨʘʧʽʷ + ɯɯʂʊ 67 (63,8) 

ʃʽʥʽʷ ʣʽʢʫʚʘʥʥʷ, n (%) ʇʝʨʰʘ 81 (77,1) 

ɼʨʫʛʘ 24 (22,9) 

SIRI, n (%) <1,5 (ʥʠʟʴʢʠʡ) 53 (50,5) 

Ó1,5 (ʚʠʩʦʢʠʡ) 52 (49,5) 

SII, n (%) <926,0 (ʥʠʟʴʢʠʡ) 57 (54,3) 

Ó926,0 (ʚʠʩʦʢʠʡ) 48 (45,7) 

NLR, n (%) <3,6 (ʥʠʟʴʢʠʡ) 63 (60,0) 

Ó3,6 (ʚʠʩʦʢʠʡ) 42 (40,0) 

LMR, n (%) <3,3 (ʥʠʟʴʢʠʡ) 48 (45,7) 

Ó3,3 (ʚʠʩʦʢʠʡ) 57 (54,3) 

 

ʆʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʽʥʜʝʢʩʽʚ ʟʘʧʘʣʝʥʥʷ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ɯɯʂʊ. ʄʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʞʦʜʝʥ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʽʥʜʝʢʩʽʚ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʥʝ ʤʘʚ ʜʦʩʪʦʚʽʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ɯɯʂʊ. ɿʦʢʨʝʤʘ, ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʥʠʟʴʢʠʤʠ ʪʘ ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ SIRI, SII ʪʘ LMR 

ʟʘʣʠʰʘʣʘʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʧʦʜʽʙʥʦʶ (Log-rank p = 0,7353; p = 0,5683 ʪʘ p = 0,7571 

ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʙʤʝʞʝʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʜʘʥʽʡ ʢʦʛʦʨʪʽ. 

ɺʦʜʥʦʯʘʩ, ʫ ʛʨʫʧʽ ʟ ʥʠʟʴʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ NLR ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʢʨʘʱʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ. ʄʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 8,2 ʤʽʩʷʮʷ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ NLR ʧʦʨʽʚʥʷʥʦ 

ʟ 5,5 ʤʽʩʷʮʷʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʠʤ NLR. ʍʦʯʘ ʮʷ ʨʽʟʥʠʮʷ ʥʝ ʜʦʩʷʛʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (Log-rank p = 0,1084), ʚʦʥʘ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ 
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ʧʦʪʝʥʮʽʡʥʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ NLR ̫ʢ ʤʘʨʢʝʨʘ ʩʧʨʠʷʪʣʠʚʦʛʦ ʧʝʨʝʙʽʛʫ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ɯɯʂʊ. ɺʽʟʫʘʣʽʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.15. 

 

ʈʠʩʫʥʦʢ 3.15 ï ʂʨʠʚʽ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʙʘʟʦʚʠʭ ʨʽʚʥʽʚ SIRI (A), SII (B), NLR (C) ʪʘ LMR (D) 

ʑʦʜʦ ʚʧʣʠʚʫ ʽʥʜʝʢʩʽʚ ʟʘʧʘʣʝʥʥʷ ʥʘ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ, ʪʦ ʥʘʤʠ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʚ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ NLR. 

ɿʦʢʨʝʤʘ, ʤʝʜʽʘʥʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ 19,7 ʤʽʩʷʮʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʠʟʴʢʠʤ NLR, ʪʦʜʽ ʷʢ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʠʤ NLR т ʣʠʰʝ 10,0 ʤʽʩʷʮʽʚ. ʎʷ ʨʽʟʥʠʮʷ 

ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ (Log-rank p = 0,0191), ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 

ʧʽʜʚʠʱʝʥʝ NLR ʤʦʞʝ ʙʫʪʠ ʥʝʛʘʪʠʚʥʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ʁʤʦʚʽʨʥʦ, ʮʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ ʪʣʽ 

ʟʥʠʞʝʥʦʛʦ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʧʫʣʫ ʚʽʜʦʙʨʘʞʘʻ ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 



ΝΡΟ 
 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ NLR, ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʠʟʴʢʠʤʠ ʪʘ 

ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽʥʰʠʭ ʽʥʜʝʢʩʽʚ, ʟʦʢʨʝʤʘ SIRI, SII ʪʘ LMR, ʙʫʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʧʦʨʽʚʥʷʥʥʦʶ. ɺʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ Log-rank p ʩʪʘʥʦʚʠʣʠ 0,9694; 

0,4688 ʪʘ 0,9490 ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʮʠʤʠ 

ʤʘʨʢʝʨʘʤʠ ʟʘʧʘʣʝʥʥʷ ʽ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʷ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʦʾ ʢʦʛʦʨʪʠ (ʨʠʩ. 

3.16). ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʦʙʨʘʥʠʭ ʽʥʜʝʢʩʽʚ ʩʘʤʝ NLR ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʧʦʪʝʥʮʽʡʥʦ ʢʦʨʠʩʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʙʽʦʤʘʨʢʝʨ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

 

ʈʠʩʫʥʦʢ 3.16 ï ʂʨʠʚʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʙʘʟʦʚʠʭ ʨʽʚʥʽʚ 

SIRI (A), SII (B), NLR (C) ʪʘ LMR (D) 

 

ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʪʘ ʩʪʫʧʽʥʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʩʪʘʥʦʚʠʣʠ 51,4% ʪʘ 86,6% ʚʽʜʧʦʚʽʜʥʦ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʦʙôʻʢʪʠʚʥʽʡ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ (57,1% ʧʨʦʪʠ 32,8%, 

ʨ=0,0213) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʠʟʴʢʠʤ ʪʘ ʚʠʩʦʢʠʤ NLR. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʙôʻʢʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʥʝ ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʨʽʟʥʠʮʽ ʫ ʩʪʫʧʝʥʽ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ (85,7% ʧʨʦʪʠ 88,0%, ʨ=0,7515). ʂʨʘʱʘ ʦʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ 



ΝΡΠ 
 
ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʠʟʴʢʠʤ NLR ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʫ ʤʽʞ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ɯɯʂʊ, ʢʽʣʴʢʽʩʪʶ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʣʽʤʬʦʮʠʪʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʞʠʚʘʥʦʩʪʽ. ɹʘʛʘʪʦʬʘʢʪʦʨʥʠʡ 

ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʻ NLR. ʇʘʮʽʻʥʪʠ ʟ ʥʠʟʴʢʠʤ NLR ʤʘʶʪʴ ʢʨʘʱʫ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤʠ, ʯʠʡ NLR ʚʠʩʦʢʠʡ (HR=2,33, 95% ɼɯ 1,17ï4,61, ʨ=0,015). 

ɯʥʰʽ ʢʣʽʥʽʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʪʴ, ʣʽʥʽʶ 

ʣʽʢʫʚʘʥʥʷ, ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʨʝʞʠʤ, SIRI, SII ʪʘ LMR ʥʝ ʤʘʣʠ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ 

ʟʥʘʯʝʥʥʷ (ʪʘʙʣ. 3.14). 

ʊʘʙʣʠʮʷ 3.14 ï ʄʦʜʝʣʴ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʠʡʤʘʶʪʴ ɯɯʂʊ 

 

ɿʤʽʥʥʽ 

ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

HR 95% ɼɯ ʨ HR 95% ɼɯ ʨ 

ʉʪʘʪʴ (ʯʦʣʦʚʽʢʠ ʧʨʦʪʠ 

ʞʽʥʦʢ) 

1,30 0,74ï2,28 0,358 1,39 0,77ï2,51 0,263 

ʃʽʥʽʷ ʣʽʢʫʚʘʥʥʷ (ʧʝʨʰʘ 

ʧʨʦʪʠ ʜʨʫʛʦʾ) 

0,75 0,33ï1,67 0,483 0,92 0,42ï1,98 0,837 

ɯʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʨʝʞʠʤ (ʤʦʥʦʪʝʨʘʧʽʷ 

ɯɯʂʊ ʧʨʦʪʠ 

ʭʽʤʽʦʪʝʨʘʧʽʾ + ɯɯʂʊ) 

0,80 0,49ï1,30 0,380 0,93 0,58ï1,50 0,792 

SIRI (ʥʠʟʴʢʠʡ ʧʨʦʪʠ 

ʚʠʩʦʢʦʛʦ) 

0,97 0,81ï2,30 0,929 0,81 0,42ï1,56 0,539 

SII (ʥʠʟʴʢʠʡ ʧʨʦʪʠ 

ʚʠʩʦʢʦʛʦ) 

0,75 0,37ï1,52 0,437 0,73 0,35ï1,53 0,414 

NLR (ʥʠʟʴʢʠʡ ʧʨʦʪʠ 

ʚʠʩʦʢʦʛʦ) 

1,80 0,92ï3,54 0,085 2,33 1,17ï4,61 0,015 

LMR (ʥʠʟʴʢʠʡ ʧʨʦʪʠ 

ʚʠʩʦʢʦʛʦ) 

1,00 0,57ï1,77 0,977 0,99 0,55ï1,76 0,981 

 

ʆʪʞʝ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʥʜʝʢʩʫ NLR ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʢʨʘʱʦʶ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʪʘ ʦʙôʻʢʪʠʚʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʷʢ ʥʝʟʘʣʝʞʥʦʛʦ 

ʙʽʦʤʘʨʢʝʨʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. 

  



ΝΡΡ 
 

3.6. ʈʦʣʴ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʽʤʫʥʦʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʯʘʩʪʽ 105 ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ ʙʫʣʦ ʟʽʙʨʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ʢʨʦʚʽ, ʘ ʪʘʢʦʞ 

ʢʣʽʥʽʯʥʽ ʜʘʥʽ, ʱʦ ʚʢʣʶʯʘʣʠ ʟʘʛʘʣʴʥʠʡ ʩʪʘʪʫʩ ECOG, ʜʝʤʦʛʨʘʬʽʯʥʽ ʜʘʥʽ, ʢʽʣʴʢʽʩʪʴ 

ʣʽʥʽʡ ʧʦʧʝʨʝʜʥʽʭ ʪʝʨʘʧʽʡ ʪʘ ʜʘʥʽ ʧʨʦ ʟʨʽʩʪ ʪʘ ʤʘʩʫ ʪʽʣʘ ʧʘʮʽʻʥʪʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ɯʄʊ. ʋʩʽ ʧʘʮʽʻʥʪʠ, ʱʦ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʠ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʫ 

ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʩʪʝʤ ʦʮʽʥʢʠ ʨʠʟʠʢʫ (LIPI, ALI, LIPS, PIOS, PNI ʪʘ LEM) 

ʪʘ ʜʦʩʷʛʥʫʪʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ. ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʙʫʣʘ 

ʜʦʩʷʛʥʫʪʘ ʫ 54 (51,4 %) ʧʘʮʽʻʥʪʽʚ, ʩʪʫʧʽʥʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ï ʫ 91 

(86,6 %). ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʫ ʛʨʫʧʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.15. 

ʊʘʙʣʠʮʷ 3.15 ï ɿʚôʷʟʦʢ ʤʽʞ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʣʽʢʫʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʘʤʠ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ LIPI, LEM, PIOS, PNI ʪʘ ALI 

ɿʤʽʥʥʽ ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʨ ʉʪʫʧʽʥʴ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʨ 

ʊʘʢ (n=54) ʅ ̔(n=51) ʊʘʢ (n=91) ʅʽ (n=14) 

LIPI: 

0 ʬʘʢʪʦʨʽʚ 

1 ʬʘʢʪʦʨ 

2 ʬʘʢʪʦʨʠ 

 

30 (55,6) 

20 (37,0) 

4 (7,4) 

 

27 (52,9) 

20 (39,2) 

4 (7,9) 

 

0,965 

 

52 (57,1) 

33 (36,3) 

6 (6,6) 

 

5 (35,7) 

7 (50,0) 

2 (14,3) 

 

0,191 

LEM: 

0 ʬʘʢʪʦʨʽʚ 

1 ʬʘʢʪʦʨ 

2 ʬʘʢʪʦʨʠ 

3 ʬʘʢʪʦʨʠ 

 

21 (38,9) 

23 (42,6) 

10 (18,5) 

0 (0,0) 

 

11 (21,6) 

25 (49,0) 

5 (9,8) 

10 (19,6) 

 

0,002 

 

31 (34,1) 

42 (46,2) 

14 (15,4) 

4 (4,3) 

 

1 (7,1) 

6 (42,9) 

1 (7,1) 

6 (42,9) 

 

0,000

1 

PIOS: 

<0,4 (ʥʠʟʴʢʠʡ) 

Ó0,4 (ʚʠʩʦʢʠʡ) 

 

25 (46,3) 

29 (53,7) 

 

29 (56,9) 

22 (43,1) 

 

0,279 

 

47 (51,6) 

44 (48,4) 

 

7 (50,0) 

7 (50,0) 

 

1,000 

PNI: 

Ó44 (ʚʠʩʦʢʠʡ) 

<44 (ʥʠʟʴʢʠʡ) 

 

28 (51,9) 

26 (48,1) 

 

27 (52,9) 

24 (47,1) 

 

0,911 

 

47 (51,6) 

44 (48,4) 

 

8 (57,1) 

6 (42,9) 

 

0,779 

ALI: 

Ó419 (ʚʠʩʦʢʠʡ) 

<419 (ʥʠʟʴʢʠʡ) 

 

27 (50,0) 

27 (50,0) 

 

23 (45,1) 

28 (54,9) 

 

0,615 

 

44 (48,4) 

47 (51,6) 

 

6 (42,9) 

8 (57,1) 

 

0,779 
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ʇʘʮʽʻʥʪʠ ʽʟ 3 ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ LEM ʟʥʘʯʥʦ ʨʽʜʰʝ ʜʦʩʷʛʘʣʠ ʦʙôʻʢʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ (ʨ = 0,002) ʪʘ ʩʪʫʧʝʥʽ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ (ʨ = 

0,0001).  ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ LEM, 1 ʘʙʦ 2 

ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʙʫʣʘ ʧʦʨʽʚʥʷʥʦʶ. ɿʘ ʧʨʦʛʥʦʩʪʠʯʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʩʠʩʪʝʤʠ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ LIPI, ALI, LIPS, PIOS ʪʘ PNI ʙʫʣʠ ʦʜʥʦʨʽʜʥʠʤʠ.  ʉʝʨʝʜ 

ʜʦʩʣʽʜʞʝʥʠʭ ʩʠʩʪʝʤ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʣʘ ʣʠʰʝ LEM, ʷʢʘ 

ʚʢʣʶʯʘʣʘ ʫʩʽ 3 ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ (ɸʏʃ <1,5Ĭ109/ʣ, ECOGÓ2 ʪʘ ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʩʪʘʟʽʚ 

ʫ ʣʝʛʝʥʷʭ ʪʘ/ʘʙʦ ʧʣʝʚʨʽ). 

ɺʧʣʠʚ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ  LEM ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ. ʄʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ LEM ʥʘʡʛʽʨʰʫ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʤʘʣʠ ʧʘʮʽʻʥʪʠ ʟ 3 ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ. ʄʝʜʽʘʥʠ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ 11,1, 8,3, 5,5 ʪʘ 3,0 ʤʽʩʷʮʽ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ, 1, 2 ʪʘ 3 ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,001, ʨʠʩ. 3.17). 

 

ʈʠʩʫʥʦʢ 3.17 ï ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʟʘ ʩʠʩʪʝʤʦ  ʁʦʮʽʥʢʠ ʨʠʟʠʢʫ  LEM 

 

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʥʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʟʘ ʩʠʩʪʝʤʦ  ʁʦʮʽʥʢʠ ʨʠʟʠʢʫ LEM. 



ΝΡΤ 
 
ʅʘʡʛʽʨʰʫ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʤʘʣʠ ʧʘʮʽʻʥʪʠ ʟ 3 ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ. ʄʝʜʽʘʥʠ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ 18,6, 18,4, 10,1 ʪʘ 4,2 ʤʽʩʷʮʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, 1, 2 ʪʘ 3 ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p 

= 0,0001, ʨʠʩ. 3.18). 

 

ʈʠʩʫʥʦʢ 3.18 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʟʘ ʩʠʩʪʝʤʦ  ʁʦʮʽʥʢʠ ʨʠʟʠʢʫ LEM 

 

ʅʝʟʘʣʝʞʥʽ ʧʨʝʜʠʢʪʦʨʠ ʚʠʞʠʚʘʥʦʩʪʽ. ʄʦʜʝʣʴ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʨʠʟʠʢʽʚ 

ʂʦʢʩʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ, ʱʦ ʩʝʨʝʜ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʠʩʪʝʤ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

ʣʠʰʝ ʩʠʩʪʝʤʘ LEM ʚʠʷʚʠʣʘ ʜʦʩʪʦʚʽʨʥʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʞʠʚʘʥʦʩʪʽ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʪʝʨʘʧʽʶ. ɿʦʢʨʝʤʘ, ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʤʘʣʠ ʪʨʠ 

ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ɯɯʂʊ ʟʘ ʰʢʘʣʦʶ LEM, ʚʽʜʟʥʘʯʘʣʦʩʷ ʽʩʪʦʪʥʝ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ (HR = 1,59; 95% ɼɯ: 1,22ï2,08; p = 

0,001), ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (HR = 1,81; 95% ɼɯ: 1,38ï2,39; p = 0,0001) 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ, ʷʢʽ ʤʘʣʠ 0, 1 ʘʙʦ 2 ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʦʟʥʘʢ ʫ ʤʝʞʘʭ ʩʠʩʪʝʤʠ LEM ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʩʪʨʘʪʠʬʽʢʫʚʘʪʠ ʧʘʮʽʻʥʪʽʚ ʟʘ ʧʨʦʛʥʦʟʦʤ ʽ ʚʠʟʥʘʯʠʪʠ ʛʨʫʧʫ ʧʽʜʚʠʱʝʥʦʛʦ 

ʨʠʟʠʢʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʙʦ 



ΝΡΥ 
 
ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ. ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʪʘ ʚʠʞʠʚʘʥʽʩʪʶ ʙʫʣʘ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʜʠʪʠʚʥʠʡ ʝʬʝʢʪ 

ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʥʘ ʢʣʽʥʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɼʝʪʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʥʦʟʫ ʟʘ 

ʛʨʫʧʘʤʠ ʨʠʟʠʢʫ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 3.16. 

ʊʘʙʣʠʮʷ 3.16 ï ʇʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤ ʦʮʽʥʢʠ ʨʠʟʠʢʫ  LIPI, LEM, 

PIOS, PNI ʪʘ ALI 

 

ɿʤʽʥʥʽ 

ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

HR 95% ɼɯ ʨ HR 95% ɼɯ ʨ 

LIPI (0 ʬʘʢʪʦʨʽʚ ʧʨʦʪʠ 

1 ʧʨʦʪʠ 2) 

1,08 0,75ï1,55 0,645 1,23 0,88ï1,73 0,222 

LEM (0 ʬʘʢʪʦʨʽʚ ʧʨʦʪʠ 

1 ʧʨʦʪʠ 2 ʧʨʦʪʠ 3) 

1,59 1,22ï2,08 0,001 1,81 1,38ï2,39 0,0001 

PIOS (ʥʠʟʴʢʠʡ ʧʨʦʪʠ 

ʚʠʩʦʢʦʛʦ) 

0,94 0,62ï1,43 0,788 0,76 0,49ï1,15 0,203 

PNI (ʚʠʩʦʢʠʡ ʧʨʦʪʠ 

ʥʠʟʴʢʦʛʦ) 

1,02 0,66ï1,57 0,904 0,80 0,52ï1,22 0,303 

ALI (ʥʠʟʴʢʠʡ ʧʨʦʪʠ 

ʚʠʩʦʢʦʛʦ) 

0,87 0,53ï1,43 0,596 0,85 0,54ï1,36 0,519 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʦʮʽʥʢʠ ʨʠʟʠʢʫ  LEM ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʫ ʚʽʜʙʦʨʽ 

ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʱʦ ʦʪʨʠʤʘʶʪʴ ʙʽʣʴʰʝ ʢʦʨʠʩʪʽ ʚʽʜ ʪʝʨʘʧʽʾ ɯɯʂʊ. 

ʇʘʮʽʻʥʪʠ, ʱʦ ʤʘʶʪʴ 3 ʬʘʢʪʦʨʠ  ʨʠʟʠʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ  

LEM ʟʥʘʯʥʦ ʨʽʜʰʝ ʜʦʩʷʛʘʶʪʴ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʩʪʫʧʝʥʷ 

ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʪʘ ʤʘʶʪʴ ʛʽʨʰʫ ʚʠʞʠʚʘʥʽʩʪʴ ʚʠʞʠʚʘʥʽʩʪʴ.  

 

3.7. ʈʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʧʽʜʰʢʽʨʥʦʾ ʞʠʨʦʚʦʾ ʢʣʽʪʢʦʚʠʥʠ ʷʢ 

ʧʨʝʜʠʢʪʦʨ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨʽʚ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʫ ʭʚʦʨʠʭ ʥʘ 

ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ  

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʝ ʢʦʛʦʨʪʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦ ʷʢʦʛʦ ʚʢʣʶʯʝʥʦ 

92 ʧʘʮʽʻʥʪʠ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ. ʇʘʮʽʻʥʪʠ 

ʙʫʣʠ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʥʘ ʯʦʪʠʨʠ ʨʽʚʥʽ ʢʚʘʨʪʠʣ ̔ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ ʨʘʜʽʦʣʦʛʽʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʇɾʂ (ʪʘʙʣ. 3.17). 



ΝΡΦ 
 

ʊʘʙʣʠʮʷ 3.17 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʟʘ ʢʚʘʨʪʠʣʷʤʠ 

ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʇɾʂ 

ɿʤʽʥʥʽ ʈʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʇɾʂ ʨ 

(ʪʝʩʪ) ʂʚʘʨʪʠʣʴ 

1, n=23 

ʂʚʘʨʪʠʣʴ 

2, n=23 

ʂʚʘʨʪʠʣʴ 

3, n=23 

ʂʚʘʨʪʠʣʴ 

4, n=23 

ʉʪʘʪʴ, n (%) 

ʏʦʣʦʚʽʯʘ 

ɾʽʥʦʯʘ 

 

18 (78,3) 

5 (21,7) 

 

19 (82,6) 

4 (17,4) 

 

20 (87,0) 

3 (13,0) 

 

21 (91,3) 

2 (8,7) 

 

0,768À 

ɺʽʢ, n (%) 

<60 ʨʦʢʽʚ 

Ó60 ʨʦʢʽʚ 

 

10 (56,5) 

13 (43,5) 

 

9 (39,1) 

14 (60,9) 

 

9 (39,1) 

14 (60,9) 

 

7 (30,4) 

16 (69,6) 

 

0,831 

(ɢĮ) 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʪʠʧ, n (%) 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʇʣʦʩʢʘʢʣʽʪʠʥʥʠʡ ʨʘʢ 

 

10 (43,5) 

13 (56,5) 

 

15 (65,2) 

8 (34,8) 

 

14 (60,9) 

9 (39,1) 

 

11 (47,8) 

12 (52,2) 

 

0,395 

(ɢĮ) 

ʂʫʨʽʥʥʷ, n (%) 

ʅʽʢʦʣʠ ʥʝ ʧʘʣʠʣʠ 

ʇʦʪʦʯʥʽ ʘʙʦ ʢʦʣʠʰʥʽ 

ʢʫʨʮʽ 

 

8 (34,8) 

15 (65,2) 

 

6 (26,1) 

17 (73,9) 

 

6 (26,1) 

17 (73,9) 

 

21 (91,3) 

2 (8,7) 

 

0,176À 

ɽʢʩʧʨʝʩʽʷ PD-L1, n (%) 

1ï49 % 

Ó50 % 

 

16 (69,6) 

7 (30,4) 

 

16 (69,6) 

7 (30,4) 

 

19 (82,6) 

4 (17,4) 

 

18 (78,3) 

5 (21,7) 

 

0,710À 

ɯʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʨʝʞʠʤ, n (%) 

ʄʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ 

ʍʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʷ 

 

 

6 (26,1) 

17 (73,9) 

 

 

8 (34,8) 

15 (65,2) 

 

 

11 (47,8) 

12 (52,2) 

 

 

8 (34,8) 

15 (65,2) 

 

 

0,492 

(ɢĮ) 

ɯʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ 

ʏʘʨʣʩʦʥʘ, n (%) 

0 

1 

2 

Ó3 

 

 

2 (8,7) 

7 (30,4) 

10 (43,5) 

4 (17,4) 

 

 

0 (0,0) 

6 (26,1) 

10 (43,5) 

7 (30,4) 

 

 

2 (8,7) 

4 (17,4) 

12 (52,2) 

5 (21,7) 

 

 

1 (4,4) 

3 (13,0) 

13 (56,5) 

6 (26,1) 

 

 

0,786À 

ɯʄʊ, n (%) 

ʅʝʜʦʩʪʘʪʥʷ ʤʘʩʘ ʪʽʣʘ  

ʅʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ 

ʅʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ 

ʆʞʠʨʽʥʥʷ  

 

0 (0,0) 

7 (30,4) 

10 (43,5) 

6 (26,1) 

 

0 (0,0) 

9 (39,1) 

9 (39,1) 

5 (21,8) 

 

0 (0,0) 

13 (56,5) 

6 (26,1) 

4 (17,4) 

 

5 (21,7) 

14 (60,9) 

3 (13,0) 

1 (4,4) 

 

0,007À 

 



ΝΣΜ 
 

ʋ ʚʩʽʭ ʢʚʘʨʪʠʣʷʭ ʧʝʨʝʚʘʞʘʣʠ ʯʦʣʦʚʽʢʠ: ʚʽʜ 78,3 % ʫ Q1 ʜʦ 91,3 % ʫ Q4, 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʚʠʷʚʣʝʥʦ (p = 0,768). ʈʦʟʧʦʜʽʣ ʟʘ ʚʽʢʦʤ 

ʪʘʢʦʞ ʙʫʚ ʧʦʜʽʙʥʠʤ: ʯʘʩʪʢʘ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ Ó60 ʨʦʢʽʚ ʟʨʦʩʪʘʣʘ ʚʽʜ 43,5 % ʫ Q1 ʜʦ 

69,6 % ʫ Q4 (p = 0,831).  

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ ʧʫʭʣʠʥʠ (p = 0,395), ʩʪʘʪʫʩ ʧʘʣ̔ʥʥʷ (p = 0,176) ʽ 

ʝʢʩʧʨʝʩʽʷ PD-L1 (p = 0,710) ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʤʽʞ ʢʚʘʨʪʠʣʷʤʠ. ʇʨʦʪʝ ʫ ʢʚʘʨʪʠʣʽ ʟ 

ʥʘʡʚʠʱʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ (Q4) ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʢʫʨʮʽʚ (91,3 %), 

ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʤʦʞʣʠʚʫ, ʭʦʯʘ ʡ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʫ, ʘʩʦʮʽʘʮʽʶ. 

ʈʝʞʠʤ ʽʤʫʥʦʪʝʨʘʧʽʾ (ʤʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ ʘʙʦ ʭʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʷ) ʪʘʢʦʞ ʥʝ ʤʘʚ 

ʩʫʪʪʻʚʦʛʦ ʟʚôʷʟʢʫ ʟ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ (p = 0,492). 

ɯʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʙʫʚ ʧʦʜʽʙʥʠʤ ʫ ʚʩʽʭ ʢʚʘʨʪʠʣʷʭ (p = 0,786); 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʟʥʘʯʝʥʥʷʤ ʙʫʚ ʽʥʜʝʢʩ 2 (43,5ï56,5 %). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ, 

ɯʄʊ ʤʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʦʢʫ ̔ ʟ ʱʽʣʴʥʽʩʪʶ ʇɾʂ (p = 0,007). ʋ 

ʢʚʘʨʪʠʣʽ Q1 (ʥʘʡʥʠʞʯʘ ʱʽʣʴʥʽʩʪʴ ʇɾʂ) ʥʝ ʙʫʣʦ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʚʘʛʦʶ; 

ʧʝʨʝʚʘʞʘʣʠ ʦʩʦʙʠ ʟ ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ (43,5 %) ʪʘ ʦʞʠʨʽʥʥʷʤ (26,1 %).  

ʋ ʢʚʘʨʪʠʣʽ Q4 (ʥʘʡʚʠʱʘ ʱʽʣʴʥʽʩʪʴ ʇɾʂ) 21,7 % ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ 

ʥʝʜʦʩʪʘʪʥʶ ʚʘʛʫ, ʘ ʣʠʰʝ 4,4 % ï ʦʞʠʨʽʥʥʷ. ʊʘʢʘ ʦʙʝʨʥʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʨʽʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ ɯʄʊ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʫ 

ʤʝʪʘʙʦʣʽʯʥʫ ʜʝʢʦʤʧʝʥʩʘʮʽʶ ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʢʘʭʝʢʩʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʱʦʶ 

ʱʽʣʴʥʽʩʪʶ ʇɾʂ. 

ʈʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʇɾʂ ʪʘ ʘʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ. ʅʘʡʢʨʘʱʫ 

ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʛʦ ʢʚʘʨʪʠʣʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʨʦʤʽʞʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʇɾʂ. 

ʄʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʚ ʢʚʘʨʪʠʣʷʭ Q1, Q2, Q3 ʪʘ Q4 ʩʪʘʥʦʚʠʣʘ 13,4; 

26,3; 18,4 ʪʘ 14,2 ʤʽʩʷʮʷ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,0226; ʨʠʩ. 3.19). 
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ʈʠʩʫʥʦʢ 3.19 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ ʟʘ 

ʢʚʘʨʪʠʣʷʤʠ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʇɾʂ 

 

ɼʘʣʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʚôʷʟʦʢ ʤʽʞ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ̔  

ʟʘʛʘʣʴʥʦʶ ʩʤʝʨʪʥʽʩʪʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ 

ʂʦʢʩʘ. ʇʘʮʽʻʥʪʽʚ ʩʪʨʘʪʠʬʽʢʫʚʘʣʠ ʟʘ ʢʚʘʨʪʠʣʷʤʠ ʱʽʣʴʥʦʩʪʽ ʇɾʂ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

Q1 ̫ʢ ʨʝʬʝʨʝʥʪʥʫ ʢʘʪʝʛʦʨʽʶ. ɹʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʪʨʠ ʤʦʜʝʣʽ ʟ ʧʦʝʪʘʧʥʠʤ 

ʚʢʣʶʯʝʥʥʷʤ ʢʦʚʘʨʽʘʪ. ʋ ʚʩʽʭ ʪʨʴʦʭ ʤʦʜʝʣʷʭ ʜʨʫʛʠʡ ʢʚʘʨʪʠʣʴ (Q2) ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ 

ʧʦʚôʷʟʘʥʠʡ ʟʽ ʟʥʠʞʝʥʠʤ ʨʠʟʠʢʦʤ ʩʤʝʨʪʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ Q1: ʤʦʜʝʣʴ 1 (HR = 0,42; 

95 % ɼɯ: 0,22ï0,78; p = 0,007), ʤʦʜʝʣʴ 2 (HR = 0,32; 95 % ɼɯ: 0,15ï0,64; p = 0,002), 

ʤʦʜʝʣʴ 3 (HR = 0,32; 95 % ɼɯ: 0,15ï0,64; p = 0,002). 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʩʤʝʨʪʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ 

ʽʟ ʧʦʤʽʨʥʦ ʟʥʠʞʝʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʫ ʢʦʛʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ 

ʥʘʡʥʠʞʯʠʤ. ɽʬʝʢʪ ʙʫʚ ʩʪʘʙʽʣʴʥʠʤ ʫ ʚʩʽʭ ʪʨʴʦʭ ʤʦʜʝʣʷʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ 

ʚʨʘʭʫʚʘʥʥʷ ʢʦʚʘʨʽʘʪ. 

ʅʘʡʥʠʞʯʠʡ ʨʠʟʠʢ ʩʤʝʨʪʥʦʩʪʽ ʚʠʷʚʣʝʥʦ ʚ Q2, ʧʽʩʣʷ ʯʦʛʦ ʫ Q3 ̔ Q4 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʨʽʚʥʷ, ʙʣʠʟʴʢʦʛʦ ʜʦ ʨʝʬʝʨʝʥʪʥʦʛʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʫ ʥʝʣʽʥʽʡʥʫ ʘʙʦ U-ʧʦʜʽʙʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ̔  ʩʤʝʨʪʥʽʩʪʶ 
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ʧʨʠ ʅɼʂʈʃ. ʊʘʢʘ U-ʧʦʜʽʙʥʘ ʘʩʦʮʽʘʮʽʷ ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʤʝʪʘʙʦʣʽʯʥʠʡ ʙʘʣʘʥʩ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʤʽʨʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ, ʪʦʜʽ ʷʢ ʷʢ ʥʘʜʪʦ 

ʥʠʟʴʢʽ, ʪʘʢ ʽ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʢʘʭʝʢʩʽʻʶ ʘʙʦ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʪʝʨʘʧʽʾ. ʎʶ ʛʽʧʦʪʝʟʫ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ 

ʦʙʤʝʞʝʥʠʭ ʢʫʙʽʯʥʠʭ ʩʧʣʘʡʥʽʚ, ʷʢʘ ʚʠʷʚʠʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʥʝʣʽʥʽʡʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʥʽʡʥʦʛʦ ʪʨʝʥʜʫ. 

ɿʥʘʯʝʥʥʷ p ʜʣʷ ʪʨʝʥʜʫ ʚ ʪʨʴʦʭ ʤʦʜʝʣʷʭ ʩʪʘʥʦʚʠʣʠ 0,481, 0,523 ʽ 0,712 

ʚʽʜʧʦʚʽʜʥʦ ï ʞʦʜʥʝ ʟ ʷʢʠʭ ʥʝ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʩʪʫʧʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʇɾʂ ̔  ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʇɾʂ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʨʦʛʨʝʩʠʚʥʠʤ ʟʥʠʞʝʥʥʷʤ 

ʨʠʟʠʢʫ ʩʤʝʨʪʽ (ʪʘʙʣ. 3.18). 

ʊʘʙʣʠʮʷ 3.18 ï ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʂʦʢʩʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ 

ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ̔  ʩʤʝʨʪʥʽʩʪʶ, ʧʦʚôʷʟʘʥʦʶ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʅɼʂʈʃ 

ʄʦʜʝʣʴ ʈʘʜʽʦʣʦʛʽʯʥʘ 

ʱʽʣʴʥʽʩʪʴ ʇɾʂ 

HR 95% ɼɯ ɿʥʘʯʝʥʥʷ ʨ ʨ ʜʣʷ 

ʪʨʝʥʜʫ 

ʄʦʜʝʣʴ 1 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,481 

 Q2 0,42 0,22ï0,78 0,007  

 Q3 0,86 0,48ï1,54 0,625  

 Q4 0,96 0,53ï1,75 0,914  

ʄʦʜʝʣʴ 2 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,523 

 Q2 0,32 0,15ï0,64 0,002  

 Q3 0,73 0,39ï1,36 0,333  

 Q4 0,80 0,41ï1,55 0,514  

ʄʦʜʝʣʴ 3 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,712 

 Q2 0,32 0,15ï0,64 0,002  

 Q3 0,73 0,39ï1,36 0,329  

 Q4 0,77 0,37ï1,61 0,500  

ʇʨʠʤʽʪʢʠ: ʄʦʜʝʣʴ 1 ʥʝ ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ.  

ʄʦʜʝʣʴ 2 ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ ʟʘ ʚʽʢʦʤ, ʩʪʘʪʪʶ, ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʪʠʧʘʤʠ, ʩʪʘʪʫʩʦʤ ʧʘʣʽʥʥʷ, 

ʝʢʩʧʨʝʩʽʻʶ ʨʝʮʝʧʪʦʨʽʚ PD-L, ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʤ ʨʝʞʠʤʦʤ ʪʘ ʽʥʜʝʢʩʦʤ ʢʦʤʦʨʙʽʜʥʦʩʪʽ 

ʏʘʨʣʩʦʥʘ.  

ʄʦʜʝʣʴ 3 ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ ʟʘ ʫʩʽʤʘ ʢʦʚʘʨʽʘʪʘʤʠ ʄʦʜʝʣʽ 2 + ɯʄʊ.  
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ʄʝʪʦʜ ʙʫʪʩʪʨʝʧ-ʨʝʩʝʤʧʣʽʥʛʫ ʟ 1000 ʽʪʝʨʘʮʽʡ ʧʽʜʪʚʝʨʜʠʚ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ: ʫ Q2 ʟʙʝʨʽʛʘʣʘʩʷ ʜʦʩʪʦʚʽʨʥʘ ʘʩʦʮʽʘʮʽʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʨʠʟʠʢʫ ʩʤʝʨʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟ Q1 (HR = 0,32; 95 % ɼɯ: 0,13ï0,79; p = 0,013), ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʥʘʜʽʡʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʚʠʩʥʦʚʢʽʚ (ʪʘʙʣ. 3.19). 

ʊʘʙʣʠʮʷ 3.19 ï ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʂʦʢʩʘ ʱʦʜʦ ʟʚôʷʟʢʫ ʤʽʞ ʢʚʘʨʪʠʣʷʤʠ 

ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʇɾʂ ʪʘ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʡ ʟʘ 

ʨʽʚʥʝʤ ʝʢʩʧʨʝʩʽʾ PD-L1 

ʂʚʘʨʪʠʣʽ  HR (95% ɼɯ) ɿʥʘʯʝʥʥʷ p 

PD-L1 1ï49% (n = 69) 

Q1 (ʨʝʬʝʨʝʥʪʥʘ) 1,00 - 

Q2 0,362 (0,106ï1,238) 0,106 

Q3 0,710 (0,256ï1,968) 0,511 

Q4 0,685 (0,188ï2,492) 0,566 

PD-L1 Ó50% (n = 23) 

Q1 (ʨʝʬʝʨʝʥʪʥʘ) 1,00 - 

Q2 0,024 (0,001ï0,291) 0,003 

Q3 0,121 (0,013ï1,118) 0,063 

Q4 0,229 (0,023ï2,239) 0,205 

ʇʨʠʤʽʪʢʠ: ʄʦʜʝʣʽ ʙʫʣʠ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʟʘ ʩʪʘʪʫʩʦʤ ʝʢʩʧʨʝʩʽʾ PD-L1. 

ʋ ʚʩʽʭ ʤʦʜʝʣʷʭ ʢʚʘʨʪʠʣʴ Q1 ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʨʝʬʝʨʝʥʪʥʘ ʢʘʪʝʛʦʨʽʷ. 

ʋʩʽ ʤʦʜʝʣʽ ʙʫʣʠ ʩʢʦʨʠʛʦʚʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʫ, ʩʪʘʪʽ, ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʪʠʧʫ ʧʫʭʣʠʥʠ, ʩʪʘʪʫʩʫ 

ʢʫʨʽʥʥʷ, ʨʝʞʠʤʫ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʽʥʜʝʢʩʫ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʪʘ ɯʄʊ. 

ɺʝʣʠʯʠʥʠ ʚʽʜʥʦʰʝʥʥʷ ʨʠʟʠʢʽʚ (HR) ʪʘ 95% ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ (ɼɯ) ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ 

ʙʫʪʩʪʨʝʧ-ʨʝʩʝʤʧʣʽʥʛʫ (1 000 ʽʪʝʨʘʮʽʡ) 

 

ɸʥʘʣʽʟ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʇɾʂ ̫ ʢ ʥʝʧʝʨʝʨʚʥʦʾ ʟʤʽʥʥʦʾ ʥʝ ʚʠʷʚʠʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ ʟ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ ʚ ʞʦʜʥʽʡ ʽʟ ʪʨʴʦʭ ʤʦʜʝʣʝʡ 

(ʤʦʜʝʣʴ 1: HR = 1,00; 95 % ɼɯ: 0,99ï1,01; p = 0,828; ʤʦʜʝʣʴ 2: HR = 1,00; 95 % ɼɯ: 

0,98ï1,01; p = 0,911; ʤʦʜʝʣʴ 3: HR = 0,99; 95 % ɼɯ: 0,98ï1,01; p = 0,738). ʎʝ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʘʥʘʣʽʟ ʱʽʣʴʥʦʩʪʽ ʇɾʂ ʟʘ ʢʚʘʨʪʠʣʷʤʠ ʻ ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ 

ʧʽʜʭʦʜʦʤ. 

ɸʥʘʣʽʟ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʤʝʞʝʥʠʭ ʢʫʙʽʯʥʠʭ ʩʧʣʘʡʥʽʚ. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʟʚôʷʟʢʫ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ ʚʽʜʥʦʰʝʥʥʷʤ ʨʠʟʠʢʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 



ΝΣΠ 
 
ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ ʦʙʤʝʞʝʥʦʛʦ ʢʫʙʽʯʥʦʛʦ ʩʧʣʘʡʥʫ. 

ʉʧʣʘʡʥʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʠʟʠʢʫ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʘ 

ʤʦʜʝʣʣʶ 3, ʷʢʘ ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ ʟʘ ʚʽʢʦʤ, ʩʪʘʪʪʶ, ʛʽʩʪʦʣʦʛʽʯʥʠʤ ʪʠʧʦʤ ʧʫʭʣʠʥʠ, 

ʩʪʘʪʫʩʦʤ ʢʫʨʽʥʥʷ, ʝʢʩʧʨʝʩʽʻʶ PD-L1, ʨʝʞʠʤʦʤ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʽʥʜʝʢʩʦʤ 

ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʪʘ ɯʄʊ. 

ɼʣʷ ʦʮʽʥʢʠ ʪʦʛʦ, ʯʠ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʘ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʩʧʣʘʡʥʽʚ ʢʨʘʱʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʘʥʠʤ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʧʨʦʱʝʥʦʶ ʣʽʥʽʡʥʦʶ ʤʦʜʝʣʣʶ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʪʝʩʪ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ (likelihood ratio test). ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʩʧʣʘʡʥʽʚ ʟʥʘʯʥʦ ʢʨʘʱʝ ʦʧʠʩʫʻ ʚʘʨʽʘʮʽʶ ʜʘʥʠʭ, ʥʽʞ ʣʽʥʽʡʥʘ 

ʤʦʜʝʣʴ: LR ɢĮ = 21,84; p = 0,0094 (ʨʠʩ. 3.20). 

 

ʈʠʩʫʥʦʢ 3.20 ï ɻʨʘʬʽʢ ʦʙʤʝʞʝʥʦʛʦ ʢʫʙʽʯʥʦʛʦ ʩʧʣʘʡʥʫ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ 

ʥʝʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ, 

ʩʧʝʮʠʬʽʯʥʦʾ ʜʣʷ ʤʝʪʘʩʪʘʪʠʯʥʦʛʦ ʅɼʂʈʃ. ʉʫʮʽʣʴʥʘ ʩʠʥʷ ʣʽʥʽʷ ʚʢʘʟʫʻ ʥʘ 

ʢʦʝʬʽʮʽʻʥʪ ʨʠʟʠʢʫ, ʧʦʣʝ ʥʘʚʢʦʣʦ ʩʫʮʽʣʴʥʦʾ ʣʽʥʽʾ ï 95% ɼɯ. 

 

 ʇʽʜʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ. ɸʥʘʣʽʟ ʧʽʜʛʨʫʧ ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʢʣʽʥʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʪʴ, ʚʽʢ, ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʪʠʧ ʧʫʭʣʠʥʠ, ʩʪʘʪʫʩ ʢʫʨʽʥʥʷ, 

ʨʝʞʠʤ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʽʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʪʘ ɯʄʊ, ʥʝ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ 



ΝΣΡ 
 
ʧʦʚôʷʟʘʥʽ ʟ ʨʠʟʠʢʦʤ ʩʤʝʨʪʥʦʩʪʽ (ʫʩʽ p > 0,05). ɭʜʠʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʽʟ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤ ʚʧʣʠʚʦʤ ʚʠʷʚʠʣʘʩʷ ʝʢʩʧʨʝʩʽʷ PD-L1. ʇʘʮʽʻʥʪʠ ʟ ʨʽʚʥʝʤ PD-L1 ʫ ʤʝʞʘʭ 

1ï49% ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʨʠʟʠʢ ʩʤʝʨʪʽ (HR = 2,793; 95% ɼɯ: 1,608ï4,850; p 

< 0,0001). ʅʘʪʦʤʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ PD-L1 Ó50% ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʟʘʭʠʩʥʠʡ ʝʬʝʢʪ (HR 

= 0,350; 95 % ɼɯ: 0,201ï0,609; p < 0,0001). 

ɼʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʇɾʂ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʾ, ʷʢʽ 

ʦʮʽʥʶʚʘʣʠ ʟʚôʷʟʦʢ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ ʨʽʟʥʠʤʠ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʉʝʨʝʜ ʫʩʽʭ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʚʟʘʻʤʦʜʽʡ ʣʠʰʝ ʚʟʘʻʤʦʜʽʷ ʤʽʞ 

ʝʢʩʧʨʝʩʽʻʶ PD-L1 ʪʘ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʜʦʩʷʛʣʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (HR = 

1,010; 95 % ɼɯ: 1,005ï1,016; p < 0,0001). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʇɾʂ 

ʤʦʞʝ ʤʦʜʫʣʶʚʘʪʠ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʝʬʝʢʪ PD-L1 ɦʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ. ɯʥʰʽ ʤʦʜʝʣʽ 

ʚʟʘʻʤʦʜʽʾ, ʱʦ ʚʢʣʶʯʘʣʠ ʱʽʣʴʥʽʩʪʴ ʇɾʂ, ʟʦʢʨʝʤʘ ʟʘ ʚʽʢʦʤ, ʩʪʘʪʪʶ, ʨʝʞʠʤʦʤ 

ʽʤʫʥʦʪʝʨʘʧʽʾ, ʽʥʜʝʢʩʦʤ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʪʘ ɯʄʊ, ʥʝ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ (ʪʘʙʣ. 3.20). 

ʊʘʙʣʠʮʷ 3.20 ï ʇʽʜʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʟʚôʷʟʢʫ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ 

ʩʤʝʨʪʥʽʩʪʶ, ʧʦʚôʷʟʘʥʦʶ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʥʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

HR 95 % ɼɯ ɿʥʘʯʝʥʥʷ ʨ ʨ ʜʣʷ 

ʚʟʘʻʤʦʜʽʾ 

ʉʪʘʪʴ: 

ɾʽʥʦʯʘ 

ʏʦʣʦʚʽʯʘ 

 

0,809 

1,301 

 

0,352ï1,858 

0,592ï2,861 

 

0,617 

0,513 

 

0,793 

ɺʽʢ: 

<60 

Ó60 

 

1,293 

1,269 

 

0,753ï2,221 

0,672ï2,393 

 

0,351 

0,463 

 

0,565 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʪʠʧ: 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʇʣʦʩʢʦʢʣʽʪʠʥʥʘ ʢʘʨʮʠʥʦʤʘ 

 

0,859 

1,150 

 

0,532ï1,388 

0,712ï1,858 

 

0,536 

0,567 

 

0,863 

ʉʪʘʪʫʩ ʧʘʣʽʥʥʷ: 

ʇʦʪʦʯʥʽ ʘʙʦ ʢʦʣʠʰʥʽ ʢʫʨʮʽ 

ʅʝʢʫʨʮʽ 

 

0,747 

1,444 

 

0,372ï1,500 

0,717ï2,908 

 

0,413 

0,304 

 

0,403 

  



ΝΣΣ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.20 

ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

HR 95 % ɼɯ ɿʥʘʯʝʥʥʷ ʨ ʨ ʜʣʷ 

ʚʟʘʻʤʦʜʽʾ 

ɯʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʨʝʞʠʤ: 

ʄʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ 

ʍʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʷ 

 

0,904 

1,130 

 

0,565ï1,446 

0,722ï1,770 

 

0,674 

0,593 

 

0,553 

ɽʢʩʧʨʝʩʽʷ PD-L1: 

1ï49% 

Ó50% 

 

2,793 

0,350 

 

1,608ï4,850 

0,201ï0,609 

 

<0,0001 

<0,0001 

 

<0,0001 

ɯʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ 

ʏʘʨʣʩʦʥʘ: 

0 

1 

2 

Ó3 

 

 

1,179 

0,723 

1,238 

0,882 

 

 

0,400ï3,476 

0,351ï1,488 

0,759ï2,018 

0,487ï1,598 

 

 

0,765 

0,378 

0,392 

0,679 

 

 

0,798 

ɯʄʊ: 

ʅʝʜʦʩʪʘʪʥʷ ʤʘʩʘ ʪʽʣʘ 

ʅʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ 

ʅʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ 

ʆʞʠʨʽʥʥʷ 

 

0,877 

1,116 

1,044 

0,808 

 

0,297ï2,586 

0,658ï1,891 

0,622ï1,752 

0,410ï1,591 

 

0,812 

0,684 

0,871 

0,537 

 

0,716 

 

ʋ ʩʪʨʘʪʠʬʽʢʦʚʘʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘ ʤʝʪʦʜʦʤ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ, 

ʧʨʦʚʝʜʝʥʦʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ PD-L1, ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʤʽʞ ʢʚʘʨʪʠʣʷʤʠ ʱʽʣʴʥʦʩʪʽ ʇɾʂ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʨʽʚʥʝʤ 

ʝʢʩʧʨʝʩʽʾ PD-L1 (1ï49%) ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ (Log-rank p = 0,2664). ʍʦʯʘ 

ʩʪʘʪʠʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʥʝ ʜʦʩʷʛʥʫʪʘ, ʫ ʮʽʡ ʧʽʜʛʨʫʧʽ ʟʥʦʚʫ ʧʨʦʩʪʝʞʫʚʘʣʘʩʷ 

ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʘ ʪʝʥʜʝʥʮʽʷ ʫ ʜʨʫʛʦʤʫ ʢʚʘʨʪʠʣʽ ʱʽʣʴʥʦʩʪʽ (Q2) (ʨʠʩ. 3.21).  

ʅʘʪʦʤʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʛʽʧʝʨʝʢʩʧʨʝʩʽʻ ʁPD-L1 (Ó50%) ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ (Log-rank p 

= 0,0214). ʋ ʮʽʡ ʧʽʜʛʨʫʧʽ ʪʘʢʦʞ ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʠ 

ʚʽʜʟʥʘʯʝʥʽ ʚ ʜʨʫʛʦʤʫ ʢʚʘʨʪʠʣʽ ʱʽʣʴʥʦʩʪʽ ʇɾʂ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʥʘʷʚʥʽʩʪʴ 

çʦʧʪʠʤʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫè ʱʽʣʴʥʦʩʪʽ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʟʘ ʷʢʦʛʦ ʤʝʪʘʙʦʣʽʯʥʠʡ 



ΝΣΤ 
 
ʩʪʘʥ ʧʘʮʽʻʥʪʘ ʻ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ɯɯʂʊ (ʨʠʩ. 3.22). 

 

ʈʠʩʫʥʦʢ 3.21 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʟʘ ʢʚʘʨʪʠʣʷʤʠ ʨʘʜʽʦʱʽʣʴʥʦʩʪʽ ʇɾʂ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʚʥʝʤ ʝʢʩʧʨʝʩʽʾ PD-L1 1ï49% 

 

ʈʠʩʫʥʦʢ 3.22 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʟʘ ʢʚʘʨʪʠʣʷʤʠ ʨʘʜʽʦʱʽʣʴʥʦʩʪʽ ʇɾʂ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʝʢʩʧʨʝʩʽʻʶ PD-L1 Ó50% 



ΝΣΥ 
 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʚ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʤʫ ʨʝʛʨʝʩʽʡʥʦʤʫ ʘʥʘʣʽʟʽ 

ʂʦʢʩʘ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʦʤʫ ʟʘ ʨʽʚʥʝʤ PD-L1, ʜʝ ʢʚʘʨʪʠʣʴ Q2 ʙʫʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ 

ʥʘʡʥʠʞʯʠʤ ʨʠʟʠʢʦʤ ʩʤʝʨʪʥʦʩʪʽ (HR = 0,024; 95% ɼɯ: 0,001ï0,291; p = 0,003). 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʨʠʟʠʢʫ ʭʠʙʥʦʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʧʽʜʛʨʫʧʦʚʦʤʫ ʘʥʘʣʽʟʽ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʦʧʨʘʚʢʫ ɹʦʥʬʝʨʨʦʥʽ (Ŭ = 0,00625). ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʝʢʮʽʾ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʜʦʩʷʛʣʘ ʣʠʰʝ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʇɾʂ ʪʘ 

ʝʢʩʧʨʝʩʽʻʶ PD-L1. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʤʽʨʥʘ ʨʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ʇɾʂ ʧʦʚôʷʟʘʥʘ ʟ 

ʧʦʢʨʘʱʝʥʠʤ ʚʠʞʠʚʘʥʥʷʤ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʪʝʨʘʧʽʶ ɯɯʂʊ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʚʽʜʦʙʨʘʞʘʻ ʦʧʪʠʤʘʣʴʥʠʡ ʤʝʪʘʙʦʣʽʯʥʦ-̔ ʤʫʥʥʠʡ 

ʙʘʣʘʥʩ. ʇʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʇɾʂ, ʷʢʠʡ ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʧʽʜ ʯʘʩ ʨʫʪʠʥʥʠʭ 

ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʾ ʧʨʦʩʧʝʢʪʠʚʥʦʾ ʚʘʣʽʜʘʮʽʾ ʷʢ 

ʤʘʩʰʪʘʙʦʚʘʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʙʽʦʤʘʨʢʝʨ. 

 

3.8. ʈʘʜʽʦʣʦʛʽʯʥʘ ɦ ʽʣʴʥʽʩʪʴ ʚʽʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʫ ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ 

ʙʽʦʤʘʨʢʝʨ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ 

ʣʝʛʝʥʴ 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ 

ɺɾʂ ʪʘ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 92 ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʥʘ ʯʦʪʠʨʠ ʢʚʘʨʪʠʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ɺɾʂ 

(ʧʦ 23 ʧʘʮʽʻʥʪʠ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ). 

ɺʽʢ, ʩʪʘʪʴ, ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʧʽʜʪʠʧ ʧʫʭʣʠʥʠ, ʩʪʘʪʫʩ ʢʫʨʽʥʥʷ, ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ 

PD-L1, ʩʭʝʤʘ ʽʤʫʥʦʪʝʨʘʧʽʾ ʪʘ ʽʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʙʫʣʠ ʧʦʨʽʚʥʷʥʽ ʤʽʞ 

ʢʚʘʨʪʠʣʷʤʠ. ʅʘʪʦʤʽʩʪʴ ɯʄʊ ʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ 

ʢʚʘʨʪʠʣʷʤʠ (p < 0,0001). ʋ ʧʝʨʰʦʤʫ ʢʚʘʨʪʠʣʽ ʧʝʨʝʚʘʞʘʣʠ ʧʘʮʽʻʥʪʠ ʟ ʥʘʜʤʽʨʥʦʶ 

ʚʘʛʦʶ ʘʙʦ ʦʞʠʨʽʥʥʷʤ (ʟʦʢʨʝʤʘ 39,1% ï ʦʞʠʨʽʥʥʷ), ʪʦʜʽ ʷʢ ʫ ʯʝʪʚʝʨʪʦʤʫ ʢʚʘʨʪʠʣʽ 

ʙʽʣʴʰʽʩʪʴ ʩʪʘʥʦʚʠʣʠ ʧʘʮʽʻʥʪʠ ʟ ʥʦʨʤʘʣʴʥʦʶ (65,2%) ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʘʩʦʶ 

ʪʽʣʘ (21,7%). ʎʝ ʚʢʘʟʫʻ ʥʘ ʩʠʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ɺɾʂ ʪʘ ɯʄʊ (ʪʘʙʣ. 

3.21). 



ΝΣΦ 
 

ʊʘʙʣʠʮʷ 3.21 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ ʟʘ ʢʚʘʨʪʠʣʷʤʠ 

ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ɺɾʂ 

ɿʤʽʥʥʽ ʈʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ɺɾʂ ʨ  

ʂʚʘʨʪʠʣʴ 

1, n=23 

ʂʚʘʨʪʠʣʴ 

2, n=23 

ʂʚʘʨʪʠʣʴ 

3, n=23 

ʂʚʘʨʪʠʣʴ 

4, n=23 

ɺʽʢ, n (%) 

<60 ʨʦʢʽʚ 

Ó60 ʨʦʢʽʚ 

 

8 (34,8) 

15 (65,2) 

 

8 (34,8) 

15 (65,2) 

 

11 (47,8) 

12 (52,2) 

 

8 (34,8) 

15 (65,2) 

 

0,742 

(ɢĮ) 

ʉʪʘʪʴ, n (%) 

ʏʦʣʦʚʽʯʘ 

ɾʽʥʦʯʘ 

 

20 (87,0) 

3 (13,0) 

 

18 (78,3) 

5 (21,7) 

 

20 (87,0) 

3 (13,0) 

 

20 (87,0) 

3 (13,0) 

 

0,883

À 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʪʠʧ, n (%) 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʇʣʦʩʢʘʢʣʽʪʠʥʥʠʡ ʨʘʢ 

 

11 (47,8) 

12 (52,2) 

 

12 (52,2) 

11 (47,8) 

 

16 (69,6) 

7 (30,4) 

 

11 (47,8) 

12 (52,2) 

 

0,395 

(ɢĮ) 

ʇʘʣʽʥʥʷ, n (%) 

ʅʽʢʦʣʠ ʥʝ ʧʘʣʠʣʠ 

ʇʦʪʦʯʥʽ ʘʙʦ ʢʦʣʠʰʥʽ 

ʢʫʨʮʽ 

 

6 (30,4) 

17 (69,6) 

 

7 (30,4) 

16 (69,6) 

 

6 (30,4) 

17 (69,6) 

 

3 (13,0) 

20 (87,0) 

 

0,559

À 

ɽʢʩʧʨʝʩʽʷ PD-L1, n (%) 

1-49% 

Ó50% 

 

15 (65,2) 

8 (34,8) 

 

19 (82,6) 

4 (17,4) 

 

16 (69,6) 

7 (30,4) 

 

19 (82,6) 

4 (17,4) 

 

0,462

À 

ɯʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʨʝʞʠʤ, n (%) 

ʄʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ 

ʍʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʷ 

 

 

8 (34,8) 

15 (65,2) 

 

 

8 (34,8) 

15 (65,2) 

 

 

8 (34,8) 

15 (65,2) 

 

 

9 (39,1) 

14 (60,9) 

 

0,986 

(ɢĮ) 

ɯʂʏ, n (%) 

0 

1 

2 

Ó3 

 

0 (0,0) 

8 (34,8) 

10 (43,5) 

5 (21,7) 

 

2 (8,7) 

4 (17,4) 

10 (43,5) 

7 (30,4) 

 

1 (4,4) 

5 (21,7) 

13 (56,5) 

4 (17,4) 

 

2 (8,7) 

3 (13,0) 

12 (52,2) 

6 (26,1) 

 

0,719

À 

ɯʄʊ, n (%) 

ʅʝʜʦʩʪʘʪʥʷ ʤʘʩʘ ʪʽʣʘ 

ʅʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ 

ʅʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ  

ʆʞʠʨʽʥʥʷ  

 

0 (0,0) 

3 (13,1) 

11 (47,8) 

9 (39,1) 

 

0 (0,0) 

9 (39,1) 

11 (47,8) 

3 (13,1) 

 

0 (0,0) 

16 (69,6) 

3 (13,1) 

4 (17,3) 

 

5 (21,7) 

15 (65,2) 

3 (13,0) 

0 (0,0) 

 

<0,0

001À 

ʇʨʠʤʽʪʢʘ: À ʇʽʜʨʘʭʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ; (ɢĮ) ʧʽʜʨʘʭʦʚʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɢĮ-ʪʝʩʪ ʇʽʨʩʦʥʘ. 

 



ΝΤΜ 
 

ʈʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ɺɾʂ ʪʘ ʘʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ. ɿʘʛʘʣʴʥʠʡ ʧʝʨʽʦʜ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʮʽʻʥʪʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʩʪʘʥʦʚʠʚ 8,1 ʨʦʢʽʚ. 

ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ 87/92 (94,6 %) ʧʘʮʽʻʥʪʽʚ ʧʦʤʝʨʣʦ ʚʥʘʩʣʽʜʦʢ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʅɼʂʈʃ. ʄʝʜʽʘʥʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ 15,9, 21,9, 20,1 

ʪʘ 14,2 ʤʽʩʷʮʽ ʜʣʷ ʢʚʘʨʪʠʣʽʚ Q1, Q2, Q3 ʪʘ Q4, ʚʽʜʧʦʚʽʜʥʦ. ʊʝʥʜʝʥʮʽʷ ʜʦ ʢʨʘʱʦʾ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʦʩʣʽʜʢʦʚʫʚʘʣʘʩʷ ʫ ʭʚʦʨʠʭ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʢʚʘʨʪʠʣʽʚ 

ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ɺɾʂ, ʧʨʦʪʝ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ  ʥʝ ʙʫʣʦ 

ʜʦʩʷʛʥʫʪʦ (Log-rank p = 0,6331, ʨʠʩ. 3.23). 

 

ʈʠʩʫʥʦʢ 3.23 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʟʘ 

ʢʚʘʨʪʠʣʷʤʠ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ɺɾʂ 

 

ɼʣʷ ʦʮʽʥʢʠ ʟʚôʷʟʢʫ ʤʽʞ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ɺɾʂ ʪʘ ʩʤʝʨʪʥʽʩʪʶ, 

ʩʧʝʮʠʬʽʯʥʦʶ ʜʣʷ ʅɼʂʈʃ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʂʦʢʩʘ ʫ ʪʨʴʦʭ 

ʧʦʩʣʽʜʦʚʥʠʭ ʤʦʜʝʣʷʭ. ʋ ʤʦʜʝʣʽ 1, ʷʢʘ ʥʝ ʚʨʘʭʦʚʫʚʘʣʘ ʞʦʜʥʠʭ ʢʦʚʘʨʽʘʪ, ʧʦʢʘʟʥʠʢʠ 

ʨʠʟʠʢʫ ʩʤʝʨʪʽ ʜʣʷ ʜʨʫʛʦʛʦ, ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʢʚʘʨʪʠʣʽʚ ʱʽʣʴʥʦʩʪʽ ɺɾʂ 

ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 0,82 (95 % ɼɯ: 0,45ï1,51; p = 0,535), 0,90 (95% ɼɯ: 0,49ï

1,65; p = 0,751) ʪʘ 1,21 (95 % ɼɯ: 0,65ï2,22; p = 0,535) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʠʤ 



ΝΤΝ 
 
ʢʚʘʨʪʠʣʝʤ (ʨʝʬʝʨʝʥʪʥʘ ʢʘʪʝʛʦʨʽʷ). ɿʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʤʽʞ ʨʽʚʥʷʤʠ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʩʤʝʨʪʥʽʩʪʶ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʦʶ (p ʜʣʷ ʪʨʝʥʜʫ = 0,507). 

ʄʦʜʝʣʴ 2, ʷʢʘ ʚʨʘʭʦʚʫʚʘʣʘ ʚʽʢ, ʩʪʘʪʴ, ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʪʠʧ ʧʫʭʣʠʥʠ, ʨʽʚʝʥʴ 

ʝʢʩʧʨʝʩʽʾ PD-L1, ʩʪʘʪʫʩ ʧʘʣʽʥʥʷ, ʽʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ ʪʘ ʨʝʞʠʤ 

ʣʽʢʫʚʘʥʥʷ, ʥʝ ʚʠʷʚʠʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʘʩʦʮʽʘʮʽʡ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ɺɾʂ ʪʘ 

ʩʧʝʮʠʬʽʯʥʦʶ ʩʤʝʨʪʥʽʩʪʶ. ʂʦʝʬʽʮʽʻʥʪʠ ʨʠʟʠʢʫ ʜʣʷ ʜʨʫʛʦʛʦ, ʪʨʝʪʴʦʛʦ ʪʘ 

ʯʝʪʚʝʨʪʦʛʦ ʢʚʘʨʪʠʣʽʚ ʩʪʘʥʦʚʠʣʠ 0,72 (95% ɼɯ: 0,38ï1,36; p = 0,315), 1,12 (95% ɼɯ: 

0,58ï2,17; p = 0,715) ʪʘ 1,17 (95% ɼɯ: 0,61ï2,22; p = 0,625) ʚʽʜʧʦʚʽʜʥʦ (ʨ ʜʣʷ 

ʪʨʝʥʜʫ = 0,329). 

ʋ ʤʦʜʝʣʽ 3, ʱʦ ʙʫʣʘ ʜʦʜʘʪʢʦʚʦ ʩʢʦʨʠʛʦʚʘʥʘ ʟʘ ʫʩʽʤʘ ʟʤʽʥʥʠʤʠ ʤʦʜʝʣʽ 2 ʪʘ 

ɯʄʊ, ʨʠʟʠʢʠ ʟʘʣʠʰʘʣʠʩʷ ʧʦʜʽʙʥʠʤʠ: ʢʦʝʬʽʮʽʻʥʪ ʨʠʟʠʢʫ ʜʣʷ ʜʨʫʛʦʛʦ ʢʚʘʨʪʠʣʷ 

ʩʪʘʥʦʚʠʚ 0,70 (95% ɼɯ: 0,36ï1,34; p = 0,287), ʜʣʷ ʪʨʝʪʴʦʛʦ ï 1,07 (95% ɼɯ: 0,52ï

2,18; p = 0,844), ʘ ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ï 1,07 (95% ɼɯ: 0,48ï2,39; p = 0,865). ɿʘʛʘʣʴʥʘ 

ʪʝʥʜʝʥʮʽʷ ʟʘʣʠʰʘʣʘʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʦʶ (p ʜʣʷ ʪʨʝʥʜʫ = 0,545). ʊʘʢʠʤ 

ʯʠʥʦʤ, ʫ ʞʦʜʥʽʡ ʽʟ ʪʨʴʦʭ ʤʦʜʝʣʝʡ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʨʘʜʽʦʱʽʣʴʥʽʩʪʶ ɺɾʂ ʪʘ ʩʤʝʨʪʥʽʩʪʶ, ʩʧʝʮʠʬʽʯʥʦʶ ʜʣʷ ʅɼʂʈʃ (ʪʘʙʣ. 3.22). 

ʊʘʙʣʠʮʷ 3.22 ï ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʂʦʢʩʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ 

ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ɺɾʂ ʪʘ ʩʤʝʨʪʥʽʩʪʶ, ʩʧʝʮʠʬʽʯʥʦʶ ʜʣʷ ʅɼʂʈʃ 

 ʈʘʜʽʦʣʦʛʽʯʥʘ 

ʱʽʣʴʥʽʩʪʴ ɺɾʂ 

HR 95% ɼɯ ɿʥʘʯʝʥʥʷ 

ʨ 

ʨ ʜʣʷ 

ʪʨʝʥʜʫ 

ʄʦʜʝʣʴ 1 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,507 

 Q2 0,82 0,45ï1,51 0,535  

 Q3 0,90 0,49ï1,65 0,751  

 Q4 1,21 0,65ï2,22 0,535  

ʄʦʜʝʣʴ 2 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,329 

 Q2 0,72 0,38ï1,36 0,315  

 Q3 1,12 0,58ï2,17 0,715  

 Q4 1,17 0,61ï2,22 0,625  

ʄʦʜʝʣʴ 3 Q1 ʈʝʬʝʨʝʥʪʥʘ ï ï 0,545 

 Q2 0,70 0,36ï1,34 0,287  

 Q3 1,07 0,52ï2,18 0,844  

 Q4 1,07 0,48ï2,39 0,865  

 



ΝΤΞ 
 

ʇʨʠ ʘʥʘʣʽʟʽ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ɺɾʂ ʷʢ ʙʝʟʧʝʨʝʨʚʥʦʾ ʟʤʽʥʥʦʾ ʪʘʢʦʞ ʥʝ 

ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʟʚôʷʟʢʫ ʽʟ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ ʫ ʞʦʜʥʽʡ ʽʟ 3 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʦʜʝʣʝʡ (ʄʦʜʝʣʴ 1: HR = 1,00, 95% ɼɯ = 0,99ï1,01, ʨ = 0,547; 

ʄʦʜʝʣʴ 2: HR = 1,00, 95% ɼɯ = 0,99ï1,01, ʨ = 0,374; ʄʦʜʝʣʴ 3: HR = 1,00, 95% ɼɯ 

= 0,98ï1,01, ʨ = 0,627). ʎʷ ʟʥʘʭʽʜʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ɺɾʂ ʨʝʟʫʣʴʪʘʪʠ ʟʘʣʠʰʘʶʪʴʩʷ 

ʦʜʥʘʢʦʚʠʤʠ ï ʨʠʟʠʢ ʩʤʝʨʪʽ ʚʽʜ ʅɼʂʈʃ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ 

ɺɾʂ.   

ʆʙʤʝʞʝʥʠʡ ʢʫʙʽʯʥʠʡ ʩʧʣʘʡʥ. ɼʣʷ ʘʥʘʣʽʟʫ ʦʙʤʝʞʝʥʦʛʦ ʢʫʙʽʯʥʦʛʦ ʩʧʣʘʡʥʫ 

ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʚôʷʟʢʫ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʠʟʠʢʫ ʪʘ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ɺɾʂ 

ʫ ʭʚʦʨʠʭ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʩʧʣʘʡʥʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ 

ʛʨʘʬʽʢ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʧʣʘʡʥʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʠʟʠʢʫ, ʦʪʨʠʤʘʥʽ ʫ 

ʤʦʜʝʣʽ 3, ʱʦ ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ ʟʘ  ʚʽʢʦʤ, ʩʪʘʪʪʶ, ʛʽʩʪʦʣʦʛʽʯʥʠʤ ʪʠʧʦʤ ʧʫʭʣʠʥʠ, 

ʨʽʚʥʝʤ ʝʢʩʧʨʝʩʽʾ PD-L1, ʩʪʘʪʫʩʦʤ ʧʘʣʽʥʥʷ, ʽʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ, 

ʨʝʞʠʤʦʤ ʣʽʢʫʚʘʥʥʷ ʪʘ ɯʄʊ.  

ɼʣʷ ʦʮʽʥʢʠ ʚʥʝʩʢʫ ʜʦʜʘʪʢʦʚʠʭ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥʥʠʭ ʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪ ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʷʢʠʡ ʧʦʨʽʚʥʶʚʘʚ ʜʚʽ ʚʢʣʘʜʝʥʽ ʤʦʜʝʣʽ: ʩʧʨʦʱʝʥʫ 

(ʤʦʜʝʣʴ 1), ʱʦ ʚʢʣʶʯʘʣʘ ʣʠʰʝ ʨʘʜʽʦʣʦʛʽʯʥʫ ʱʽʣʴʥʽʩʪʴ ɺɾʂ, ʪʘ ʧʦʚʥʫ ʤʦʜʝʣʴ, ʷʢʘ 

ʜʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʚʘʣʘ ʫʩʽ ʢʦʚʘʨʽʘʪʠ ʤʦʜʝʣʽ 3 ʪʘ ʩʧʣʘʡʥʠ. ʈʝʟʫʣʴʪʘʪʠ LR-ʪʝʩʪʫ 

ʚʢʘʟʘʣʠ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʦʢʨʘʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʚʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʤ: 

ɢĮ(9) = 21,12; p = 0,0121. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʦʜʘʪʢʦʚʽ ʢʦʚʘʨʽʘʪʠ ʩʫʪʪʻʚʦ 

ʧʦʢʨʘʱʫʶʪʴ ʧʦʷʩʥʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʱʦʜʦ ʨʠʟʠʢʫ ʩʤʝʨʪʽ, ʩʧʝʮʠʬʽʯʥʦʾ 

ʜʣʷ ʅɼʂʈʃ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʦʯʘ ʨʘʜʽʦʣʦʛʽʯʥʘ ʱʽʣʴʥʽʩʪʴ ɺɾʂ ʩʘʤʘ ʧʦ ʩʦʙʽ ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ ʟ ʚʠʞʠʚʘʥʽʩʪʶ, ʾʾ ʨʦʣʴ ʫ 

ʢʦʥʪʝʢʩʪʽ ʰʠʨʰʦʾ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʝʥʘ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʽʥʰʠʭ ʟʤʽʥʥʠʭ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʧʦʚʥʦʾ ʤʦʜʝʣʽ (ʨʠʩ. 

3.24).  



ΝΤΟ 
 

 

ʈʠʩʫʥʦʢ 3.24 ï ɻʨʘʬʽʢ ʦʙʤʝʞʝʥʦʛʦ ʢʫʙʽʯʥʦʛʦ ʩʧʣʘʡʥʫ, ʱʦ ʧʦʢʘʟʫʻ 

ʥʝʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ ʪʘ ʱʽʣʴʥʽʩʪʶ ɺɾʂ ʫ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ. ʉʫʮʽʣʴʥʘ ʣʽʥʽʷ ï ʢʦʝʬʽʮʽʻʥʪ ʨʠʟʠʢʫ, ʪʽʥʴ ʥʘʚʢʦʣʦ 

ʩʫʮʽʣʴʥʦʾ ʣʽʥʽʾ ï 95% ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

  

ʅʝʟʘʣʝʞʥʽ ʧʨʝʜʠʢʪʦʨʠ ʚʠʞʠʚʘʥʦʩʪʽ. ʉʝʨʝʜ ʫʩʽʭ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʻʜʠʥʠʤ ʥʝʟʘʣʝʞʥʠʤ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʬʘʢʪʦʨʦʤ ʟʥʠʞʝʥʥʷ 

ʨʠʟʠʢʫ ʩʤʝʨʪʽ ʚʠʷʚʠʣʘʩʷ ʝʢʩʧʨʝʩʽʷ PD-L1 Ó50 %, ʷʢʘ ʙʫʣʘ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʥʘ 66% 

ʥʠʞʯʠʤ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʝʢʩʧʨʝʩʽʻʶ 1ï49% (HR = 0,34; 95% ɼɯ: 0,20ï

0,59; p < 0,0001). ɯʥʰʽ ʟʤʽʥʥʽ, ʚʢʣʶʯʘʶʯʠ ʚʽʢ, ʩʪʘʪʴ, ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ 

ʧʫʭʣʠʥʠ, ʧʘʣʽʥʥʷ, ʽʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʨʝʞʠʤ, ɯʂʏ ʪʘ ɯʄʊ, ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʠʟʠʢ ʩʤʝʨʪʽ (p > 0,05 ʜʣʷ ʚʩʽʭ). 

ɼʦʜʘʪʢʦʚʦ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʢʦʞʥʦʾ ʽʟ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ɺɾʂ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʤʦʜʠʬʽʢʫʶʯʦʛʦ ʚʧʣʠʚʫ. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʝʢʩʧʨʝʩʽʻʶ PD-L1 ʪʘ ʨʘʜʽʦʣʦʛʽʯʥʦʶ 

ʱʽʣʴʥʽʩʪʶ ɺɾʂ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ (p < 0,0001), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʫ ʤʦʜʠʬʽʢʘʮʽʶ ʟʘʭʠʩʥʦʛʦ ʝʬʝʢʪʫ ʚʠʩʦʢʦʾ ʝʢʩʧʨʝʩʽʾ PD-L1 ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ɺɾʂ. ʎʝ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʚʘʞʣʠʚʫ ʙʽʦʣʦʛʽʯʥʫ 



ΝΤΠ 
 
ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʽʤʫʥʥʦʶ ʚʽʜʧʦʚʽʜʜʶ. ɾʦʜʥʘ ʽʥʰʘ 

ʟʤʽʥʥʘ ʥʝ ʚʠʷʚʠʣʘ ʟʥʘʯʫʱʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ɺɾʂ (ʪʘʙʣ. 3.23). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʟʘʣʝʞʥʠʡ 

ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʚʧʣʠʚ ʝʢʩʧʨʝʩʽʾ PD-L1 ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʟʥʘʯʫʱʠʡ ʤʦʜʠʬʽʢʘʪʦʨʥʠʡ 

ʝʬʝʢʪ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ɺɾʂ, ʱʦ ʚʠʤʘʛʘʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʮʽʻʾ ʚʟʘʻʤʦʜʽʾ. 

ʊʘʙʣʠʮʷ 3.23 ï ɺʠʟʥʘʯʝʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʭʚʦʨʠʭ 

ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ ʪʘ ʘʥʘʣʽʟ ʥʘ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ɺɾʂ 

 

ɿʤʽʥʥʽ 

ʉʤʝʨʪʥʽʩʪʴ, ʩʧʝʮʠʬʽʯʥʘ ʜʣʷ 

ʅɼʂʈʃ 

ʨ ʜʣʷ 

ʚʟʘʻʤʦʜʽʾ 

HR 95% ɼɯ ʨ 

ɺʽʢ (<60 ʧʨʦʪʠ Ó60 ʨʦʢʽʚ) 1,45 0,72ï2,91 0,293 0,473 

ʉʪʘʪʴ (ʯʦʣʦʚʽʯʘ ʧʨʦʪʠ ʞʽʥʦʯʦʾ) 0,81 0,36ï1,83 0,625 0,624 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ 

(ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʧʨʦʪʠ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʾ ʢʘʨʮʠʥʦʤʠ) 

1,14 0,70ï1,84 0,589 0,822 

 

 

ʇʘʣʽʥʥʷ (ʥʽʢʦʣʠ ʥʝ ʧʘʣʠʣʠ 

ʧʨʦʪʠ ʧʦʪʦʯʥʠʭ ʘʙʦ ʢʦʣʠʰʥʽʭ 

ʢʫʨʮʽʚ) 

0,71 0,35ï1,43 0,343 0,276 

ɽʢʩʧʨʝʩʽʷ PD-L1 (1-49% ʧʨʦʪʠ 

Ó50%) 

0,34 0,20ï0,59 <0,001 <0,001 

ɯʤʫʥʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʨʝʞʠʤ 

(ʤʦʥʦʪʝʨʘʧʽʷ ɯɯʂʊ ʧʨʦʪʠ 

ʭʽʤʽʦʪʝʨʘʧʽʾ + ɯɯʂʊ) 

1,11 0,71ï1,75 0,621 0,520 

ɯʥʜʝʢʩ ʢʦʤʦʨʙʽʜʥʦʩʪʽ ʏʘʨʣʩʦʥʘ  

0 (ʨʝʬʝʨʝʥʪʥʘ) 

1 

2 

Ó3 

 

ï 

0,72 

1,15 

0,97 

 

ï 

0,26ï1,99 

0,45ï2,96 

0,35ï2,67 

 

ï 

0,532 

0,762 

0,962 

 

ï 

0,549 

0,876 

0,781 

ɯʄʊ: 

ʅʝʜʦʩʪʘʪʥʷ ʤʘʩʘ ʪʽʣʘ 

ʅʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ 

ʅʘʜʣʠʰʢʦʚʘ ʤʘʩʘ ʪʽʣʘ  

ʆʞʠʨʽʥʥʷ  

 

ï 

1,22 

1,34 

1,01 

 

ï 

0,42ï3,50 

0,46ï3,90 

0,33ï3,11 

 

ï 

0,702 

0,587 

0,974 

 

ï 

0,892 

0,907 

0,724 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʨʘʜʽʦʜʝʥʩʠʪʦʤʝʪʨʽʷ ɺɾʂ ʥʝ ̒ ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ 

ʚʠʞʠʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ɯɯʂʊ. 

ɺʦʜʥʦʯʘʩ ʾʾ ʚʟʘʻʤʦʜʽʷ ʟ ʨʽʚʥʝʤ ʝʢʩʧʨʝʩʽʾ PD-L1 ʧʽʜʢʨʝʩʣʶʻ ʧʦʪʝʥʮʽʡʥʫ 

ʤʦʜʠʬʽʢʫʶʯʫ ʨʦʣʴ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʨʘʜʽʦʜʝʥʩʠʪʦʤʝʪʨʽʾ ɺɾʂ ʫ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽ 

ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʘ ʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʷʢ ʦʢʨʝʤʦʛʦ ʙʽʦʤʘʨʢʝʨʘ. 

 

3.9. ɿʚôʷʟʦʢ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʪʘ ʽʥʜʝʢʩʫ 

ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʽʟ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ ʫ ʭʚʦʨʠʭ ʥʘ 

ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ 

ɿʘʛʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 76 ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ 

ʩʪʘʪʽ ̔ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʷʢʠʭ ʙʫʣʠ ʢʫʨʮʷʤʠ (88,2 %). 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʚ 61,4 Ñ 7,05 ʨʦʢʽʚ. ɻʽʩʪʦʣʦʛʽʯʥʦ ʧʝʨʝʚʘʞʘʣʘʣʠ 

ʧʘʮʽʻʥʪʠ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʤʠ ʢʘʨʮʠʥʦʤʘʤʠ (59,2 %) ʧʦʨʽʚʥʷʥʦ ʟ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʤʠ (40,8 %). ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ PD-L1 Ó50 % ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 38,2 % 

ʚʠʧʘʜʢʽʚ, ʪʦʜʽ ʷʢ ʫ 61,8 % ï ʫ ʤʝʞʘʭ 1ï49 %. ɿʘ ɯʄʊ ʤʘʡʞʝ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʠʣʠʩʷ ʧʘʮʽʻʥʪʠ ʟ ɯʄʊ <24,9 (52,6 %) ʪʘ Ó25,0 (47,4 %). ʉʝʨʝʜʥʷ ʧʣʦʱʘ 

ʧʦʧʝʨʝʢʦʚʠʭ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʙʫʣʘ 171,0Ñ44,9 ʩʤĮ. 

ʉʝʨʝʜʥʽʡ ʽʥʜʝʢʩ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ (ɯʉʄ) ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ 

ʩʪʘʥʦʚʠʚ 58,0 Ñ 15,46 ʩʤĮ/ʤĮ. ɿʘ ʜʦʧʦʤʦʛʦʶ ROC-ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ɯʉʄ ʤʘʚ ʜʦʩʪʘʪʥʶ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʪʘ ʯʫʪʣʠʚʽʩʪʴ (AUC = 0,6577, 95% ɼɯ 0,48316ï

0,79372 ʜʣʷ ɯʄʊ <24,9 ʪʘ AUC = 0,7794, 95% ɼɯ 0,60848ï0,89885 ʜʣʷ ɯʄʊ Ó25,0).  

ʇʦʨʦʛʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʫ ʧʽʜʛʨʫʧʠ ʟ ʥʠʟʴʢʠʤ ʪʘ ʚʠʩʦʢʠʤ 

ɯʉʄ ʚʠʟʥʘʯʝʥʦ 39,0 ʩʤĮ/ʤĮ ʪʘ 60 ʩʤĮ/ʤĮ ʜʣʷ  ɯʄʊ < 24,9 ʪʘ Ó 25,0 ʚʽʜʧʦʚʽʜʥʦ. 

ʅʠʟʴʢʠʡ ɯʉʄ, ʱʦ ʩʚʽʜʯʠʚ ʧʨʦ ʩʘʨʢʦʧʝʥʽʶ, ʚʠʷʚʣʝʥʦ ʫ 26,3% ʧʘʮʽʻʥʪʽʚ.  

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ (ʈʑʉʄ) ʫ 

ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ, ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ ʙʫʣʦ 49,29 Ñ 10,37 HU, ʧʨʠ ʮʴʦʤʫ 

ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ 18,4 % ʚʠʧʘʜʢʽʚ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ɯʉʄ, ʧʦʨʦʛʦʚʽ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʈʑʉʄ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ROC-ʘʥʘʣʽʟʫ, ʧʨʦʪʝ ʜʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʙʫʚ ʤʝʥʰ ʩʧʝʮʠʬʽʯʥʠʤ ʪʘ ʯʫʪʣʠʚʠʤ (AUC = 0,3649, 95% ɼɯ 0,22726ï



ΝΤΣ 
 
0,54199 ʜʣʷ ɯʄʊ <24,9 ʪʘ AUC = 0,5147, 95% ɼɯ 0,35486ï0,69595 ʜʣʷ  ɯʄʊ Ó25,0). 

ʇʦʨʦʛʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʈʑʉʄ ʚʠʟʥʘʯʝʥʦ 40,0 HU ʪʘ 53,0 HU ʜʣʷ  ɯʄʊ < 24,9 

ʪʘ Ó 25,0 ʚʽʜʧʦʚʽʜʥʦ.  

ʑʦʜʦ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʯʘʩʪʢʦʚʘ ʚʽʜʧʦʚʽʜʴ ʟʘʬʽʢʩʦʚʘʥʘ ʫ 44,7 % 

ʭʚʦʨʠʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ, ʩʪʘʙʽʣʽʟʘʮʽʷ ï ʫ 35,5 %, ʧʦʚʥʘ ʚʽʜʧʦʚʽʜʴ ï ʫ 8,0 %, 

ʧʨʦʛʨʝʩʽʷ ï ʫ 11,8 %. 

ɺʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʝʢʩʫ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʪʘ ʾʭ 

ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ. ʇʦʨʽʚʥʷʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʟ 

ʥʠʟʴʢʠʤ ʪʘ ʚʠʩʦʢʠʤ ɯʉʄ ʥʝ ʚʠʷʚʠʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. 

ʄʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʠʤ ɯʉʄ ʩʪʘʥʦʚʠʣʘ 17,2 ʤʽʩʷʮʷ 

(ʤʽʞʢʚʘʨʪʠʣʴʥʠʡ ʽʥʪʝʨʚʘʣ: 8,0ï25,1 ʤʽʩʷʮʷ), ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟ ʥʠʟʴʢʠʤ ɯʉʄ ï 12,6 

ʤʽʩʷʮʷ (ʤʽʞʢʚʘʨʪʠʣʴʥʠʡ ʽʥʪʝʨʚʘʣ: 5,5ï32,9 ʤʽʩʷʮʷ). ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʢʨʠʚʠʭ 

ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘ-ʄʘʡ̒ ʨʘ ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʣʦʛ-ʨʘʥʛ: ɢĮ(1)=0,18, p=0,6746. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʮʽʡ ʢʦʛʦʨʪʽ 

ʧʘʮʽʻʥʪʽʚ ɯʉʄ ʥʝ ʙʫʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ (ʨʠʩ. 3.25). 

 

ʈʠʩʫʥʦʢ 3.25 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʟʘ ̔ʥʜʝʢʩʦʤ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ 
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ʇʨʠ ʘʥʘʣʽʟʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʈʑʉʄ ʪʘʢʦʞ ʥʝ 

ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʚʠʩʦʢʦʶ ʈʑʉʄ ʤʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʣʘ 16,8 ʤʽʩʷʮʷ 

(ʤʽʞʢʚʘʨʪʠʣʴʥʠʡ ʽʥʪʝʨʚʘʣ: 7,9ï32,9 ʤʽʩʷʮʷ), ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟ ʥʠʟʴʢʦʶ ʈʑʉʄ ï 

15,3 ʤʽʩʷʮʷ (ʤʽʞʢʚʘʨʪʠʣʴʥʠʡ ʽʥʪʝʨʚʘʣ: 10,0ï30,1 ʤʽʩʷʮʷ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʣʦʛ-ʨʘʥʛ 

ʪʝʩʪʫ, ʢʨʠʚʽ ʚʠʞʠʚʘʥʦʩʪʽ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʜʦʩʪʦʚʽʨʥʦ: ɢĮ(1) = 0,001, p = 0,9470. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʈʑʉʄ ʥʝ ʙʫʣʘ ʘʩʦʮʽʡʦʚʘʥʘ ̔ ʟ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʫ ʜʘʥʽʡ 

ʢʦʛʦʨʪʽ ʧʘʮʽʻʥʪʽʚ (ʨʠʩ. 3.26). 

 

ʈʠʩʫʥʦʢ 3.26 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʟʘ ʨʘʜʽʦʣʦʛʽʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ 

 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʟ ʥʠʟʴʢʠʤ ʪʘ ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ɯʉʄ. ʄʝʜʽʘʥʠ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 8,37 ʪʘ 5,5 ʤʽʩʷʮʽʚ (Log-

rank p = 0,3672; ʨʠʩ. 3.27). ɸʥʘʣʦʛʽʯʥʦ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ 

ʨʽʟʥʠʮʽ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʟ ʥʠʟʴʢʠʤ ʪʘ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʈʑʉʄ. ʄʝʜʽʘʥʠ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʠ 6,77 ʪʘ 11,17 

ʤʽʩʷʮʽʚ ʚʽʜʧʦʚʽʜʥʦ (Log-rank p = 0,6049; ʨʠʩ 3.28). 



ΝΤΥ 
 

 

ʈʠʩʫʥʦʢ 3.27 ï ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʅɼʂʈʃ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʘ ʟʘ ʽʥʜʝʢʩʦʤ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ  

 

 

ʈʠʩʫʥʦʢ 3.28 ï ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʯʦʣʦʚʽʢʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʅɼʂʈʃ, ʩʪʨʘʪʠʬʽʢʦʚʘʥʘ ʟʘ ʨʘʜʽʦʱʽʣʴʥʽʩʪʶ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ  



ΝΤΦ 
 

ɿʚôʷʟʦʢ ʽʥʜʝʢʩʫ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʪʘ ʾʭ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʟ 

ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʣʽʢʫʚʘʥʥʷ. ʆʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ ʜʦʩʷʛʣʠ 40/76 (52,6 

%) ʧʘʮʽʻʥʪʽʚ, ʘ ʩʪʫʧʝʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ï 67/76 (88,2 %). ʇʘʮʽʻʥʪʠ, 

ʷʢʽ ʜʦʩʷʛʣʠ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʤʘʣʠ ʚʠʱʠʡ ʩʝʨʝʜʥʽʡ ɯʉʄ 

(60,52 Ñ 17,49 ʩʤĮ/ʤĮ), ʥʽʞ ʪʽ, ʫ ʢʦʛʦ ʚʽʜʧʦʚʽʜʴ ʙʫʣʘ ʚʽʜʩʫʪʥʷ (55,18 Ñ 12,50 ʩʤĮ/ʤĮ), 

ʘ ʪʘʢʦʞ ʚʠʱʽ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʜʦʩʷʛʥʫʪʠʤ ʢʦʥʪʨʦʣʝʤ ʥʘʜ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ (58,66 Ñ 15,14 ʩʤĮ/ʤĮ ʧʨʦʪʠ 53,00 Ñ 17,84 ʩʤĮ/ʤĮ). ʆʜʥʘʢ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʟʥʘʯʝʥʥʷʭ ɯʉʄ ʤʽʞ ʛʨʫʧʘʤʠ ʦʙôʻʢʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ (p = 0,460) ʪʘ ʩʪʫʧʝʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʝ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ (p = 0,730), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ, ʘʣʝ ʥʝ ʜʦʩʪʦʚʽʨʥʠʡ ʝʬʝʢʪ. 

ʑʦʜʦ ʈʑʉʄ, ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʙʣʠʟʴʢʠʤʠ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʜʦʩʷʛʣʠ 

ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʥʥʷ (48,85 Ñ 10,02 HU) ʪʘ ʪʠʭ, ʭʪʦ ʾʾ ʥʝ ʜʦʩʷʛʥʫʚ 

(49,78 Ñ 10,88 HU), ʘ ʪʘʢʦʞ ʜʝʱʦ ʚʠʱʠʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʜʦʩʷʛʥʫʪʠʤ ʩʪʫʧʝʥʝʤ 

ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ (56,22 Ñ 8,04 HU) ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʭʪʦ ʡʦʛʦ ʥʝ 

ʜʦʩʷʛ (48,36 Ñ 10,34 HU). ɺʦʜʥʦʯʘʩ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʜʣʷ ʦʙôʻʢʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʣʽʢʫʚʘʥʥʷ ʥʝ ʙʫʣʦ ʧʦʤʽʯʝʥʦ (p = 0,532), ʘʣʝ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ 

ʚʽʜʤʽʥʥʽʩʪʴ ʜʣʷ ʩʪʫʧʝʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ (p = 0,031), ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʟʥʠʞʝʥʦʾ ʱʽʣʴʥʦʩʪʽ ʤôʷʟʽʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʽʤʫʥʦʪʝʨʘʧʽʾ (ʪʘʙʣ. 3.24). 

ʊʘʙʣʠʮʷ 3.24 ï ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʪʘ ʾʭ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʣʽʢʫʚʘʥʥʷ  ʉʝʨʝʜʥʽʡ ɯʉʄ, ʩʤĮ/ʤĮ ʉʝʨʝʜʥʷ ʈʑʉʄ, HU 

ʆʙôʻʢʪʠʚʥʘ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʅʝ ʜʦʩʷʛʥʫʪʦ 55,18 Ñ 12,50  49,78 Ñ 10,88  

ɼʦʩʷʛʥʫʪʦ 60,52 Ñ 17,49  48,85 Ñ 10,02 

ɿʥʘʯʝʥʥʷ ʨ 0,460 0,532 

ʉʪʫʧʽʥʴ ʢʦʥʪʨʦʣʶ 

ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʅʝ ʜʦʩʷʛʥʫʪʦ 53,00 Ñ 17,84 48,36 Ñ 10,34 

ɼʦʩʷʛʥʫʪʦ 58,66 Ñ 15,14 56,22 Ñ 8,04  

ɿʥʘʯʝʥʥʷ ʨ 0,730 0,031 

ʇʨʠʤʽʪʢʘ: ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʥʷ ʨ ʚʠʢʦʨʠʩʪʘʥʠʡ U-ʢʨʠʪʝʨʽʡ ʄʘʥʥʘ-ʋʽʪʥʽ 

 



ΝΥΜ 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʧʦʚʥʶʶʪʴ ʧʦʧʝʨʝʜʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʧʽʜʪʚʝʨʜʞʫʶʯʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʢʨʘʱʦʾ ʢʣʽʥʽʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʱʠʤʠ 

ɯʉʄ, ʪʘ ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʈʑʉʄ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʷʛʥʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 

ɺʟʘʻʤʦʟʚôʷʟʦʢ ʩʘʨʢʦʧʝʥʽʾ ʪʘ ʤôʷʟʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʟ ʨʦʟʚʠʪʢʦʤ 

ʽʤʫʥʦʟʘʣʝʞʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʽʤʫʥʦʘʩʦʮʽʡʦʚʘʥʽ 

ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʙʫʜʴ-̫ ʢʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ 20/76 (26,3 %) 

ʧʘʮʽʻʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʛʽʧʝʨʪʠʨʝʦʟ (n = 4), ʛʽʧʦʪʠʨʝʦʟ (n = 1), ʩʚʝʨʙʽʞ (n = 1), 

ʧʥʝʚʤʦʥʽʪ (n = 2), ʢʦʣʽʪ (n = 2), ʛʝʧʘʪʠʪ (n = 2), ʙʫʣʴʦʟʥʠʡ ʧʝʤʬʽʛʦʾʜ (n = 1), 

ʘʨʪʨʘʣʛʽʶ (n = 1), ʤʽʘʣʛʽʶ (n = 1), ʦʥʽʭʦʣʽʟʠʩ (n = 1), ʚʠʩʠʧ (n = 1), ʽʥʬʫʟʽʡʥʽ 

ʨʝʘʢʮʽʾ (n = 2) ʪʘ ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ ʢʽʩʪʢʠ (n = 1).  ɯʤʫʥʦʘʩʦʮʽʡʦʚʘʥʽ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ ʤʘʣʠ 3/20 (15,0 %) ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʘʨʢʦʧʝʥʽʻʶ ʪʘ 17/56 (30,4 %) ʙʝʟ 

ʩʘʨʢʦʧʝʥʽʾ. ʍʦʯʘ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʩʘʨʢʦʧʝʥʽʾ ʽʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʭʚʦʨʠʭ ʽʟ ʩʘʨʢʦʧʝʥʽʻʶ, ʮʷ ʨʽʟʥʠʮʷ ʥʝ ʜʦʩʷʛʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (p = 0,243). 

ʑʦʜʦ ʈʑʉʄ, ʪʦ ʽʤʫʥʦʟʘʣʝʞʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 5/14 (35,7 %) 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʠʟʴʢʦʶ ʈʑʉʄ ʪʘ  15/62 (24,2 %) ʟ ʚʠʩʦʢʦʶ ʈʑʉʄ. ʈʽʟʥʠʮʷ ʤʽʞ 

ʛʨʫʧʘʤʠ ʪʘʢʦʞ ʥʝ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ (p = 0,377). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʥʘʰʽʡ ʢʦʛʦʨʪʽ ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʅɼʂʈʃ ʨʦʟʚʠʪʦʢ ʽʤʫʥʦʘʩʦʮʽʡʦʚʘʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʥʝ ʤʘʚ ʜʦʩʪʦʚʽʨʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʩʘʨʢʦʧʝʥʽʾ ʯʠ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ. 

ʇʦʧʨʠ ʜʝʷʢʽ ʪʝʥʜʝʥʮʽʾ ʫ ʨʦʟʧʦʜʽʣʽ, ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʘʩʦʮʽʘʮʽʡ ʥʝ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʦ ʦʙʤʝʞʝʥʠʤ ʨʦʟʤʽʨʦʤ ʚʠʙʽʨʢʠ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʮʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝʦʙʭʽʜʥʽ ʙʽʣʴʰʽ ʧʨʦʩʧʝʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʝʟʘʣʝʞʥʽ ʧʨʝʜʠʢʪʦʨʠ ʟʘʛʘʣʴʥʦ ʾʚʠʞʠʚʘʥʦʩʪʽ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ 

ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ 

ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʚʽʢʫ, ʩʪʘʪʫʩʫ ʧʘʣʽʥʥʷ, ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʧʫʭʣʠʥʠ, ɯʄʊ, ʝʢʩʧʨʝʩʽ ʾPD-L, 

ʣʽʢʫʚʘʣʴʥʦʛʦ ʨʝʞʠʤʫ, ɯʉʄ ʪʘ ʈʑʉʄ). ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʥʘ ʚʟʘʻʤʦʜʽʶ 



ΝΥΝ 
 
ʤʽʞ ʮʠʤʠ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʢʣʘʜʫ ʪʽʣʘ 

(ʪʘʙʣ. 3.25). 

ʊʘʙʣʠʮʷ 3.25 ï ɹʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʂʦʢʩʘ ʪʘ ʘʥʘʣʽʟ 

ʚʟʘʻʤʦʜʽʾ ʚʧʣʠʚʫ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʦʢʘʟʥʠʢʽʚ ʩʢʣʘʜʫ ʪʽʣʘ 

(ɯʉʄ ʪʘ ʈʑʉʄ) ʥʘ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ 

 

ɿʤʽʥʥʽ 

ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʨ ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

HR 95% ɼɯ ʨ ɯʉʄ ʈʑʉʄ 

ɺʽʢ: 

<60 ʨʦʢʽʚ  

Ó60 ʨʦʢʽʚ 

 

1 

1,58 

 

ï 

0,90ï2,56 

 

ï 

0,113 

 

 

0,986 

 

 

0,311 

ʉʪʘʪʫʩ ʧʘʣʽʥʥʷ: 

ʅʝʢʫʨʮʽ 

ʂʦʣʠʰʥʽ/ʧʦʪʦʯʥʽ ʢʫʨʮʽ 

 

1 

0,82 

 

ï 

0,39ï1,74 

 

ï 

0,617 

 

 

0,489 

 

 

0,401 

ɻʽʩʪʦʣʦʛʽʷ: 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ 

ʇʣʦʩʢʦʢʣʽʪʠʥʥʘ 

ʢʘʨʮʠʥʦʤʘ 

 

1 

1,34 

 

ï 

0,81ï2,20 

 

ï 

0,244 

 

 

0,175 

 

 

0,270 

ɯʄʊ: 

<24,9 

Ó25,0 

 

1 

0,91 

 

ï 

0,67ï1,23 

 

ï 

0,555 

 

 

0,280 

 

 

0,213 

ɽʢʩʧʨʝʩʽʷ PD-L: 

1-49 % 

Ó50 % 

 

1 

0,29 

 

ï 

0,15ï0,55 

 

ï 

0,001 

 

 

0,027 

 

 

0,105 

ʃʽʢʫʚʘʣʴʥʠʡ ʨʝʞʠʤ: 

ɯʤʫʥʦʪʝʨʘʧʽʷ 

ʍʽʤʽʦʽʤʫʥʦʪʝʨʘʧʽʷ 

 

1 

1,08 

 

ï 

0,65ï1,77 

 

ï 

0,760 

 

 

0,693 

 

 

0,185 

ɯʉʄ: 

ʅʠʟʴʢʠʡ 

ɺʠʩʦʢʠʡ 

 

1 

0,94 

 

ï 

0,53ï1,65 

 

ï 

0,832 

 

 

ï 

 

 

0,146 

ʈʑʉʄ: 

ɺʠʩʦʢʘ 

ʅʠʟʴʢʘ 

 

1 

1,12 

 

ï 

0,54ï2,32 

 

ï 

0,755 

 

 

0,497 

 

 

ï 

 

ʉʝʨʝʜ ʦʮʽʥʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʣʠʰʝ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ PD-L1 Ó50 % ʚʠʷʚʠʚʩʷ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʬʘʢʪʦʨʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʽʟ ʢʨʘʱʦʶ ʚʠʞʠʚʘʥʽʩʪʶ (HR = 

0,29; 95% ɼɯ: 0,15ï0,55; p = 0,001). ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʘʮʽʻʥʪʠ ʟ ʚʠʩʦʢʦʶ 



ΝΥΞ 
 
ʝʢʩʧʨʝʩʽʻʶ PD-L1 ʤʘʣʠ ʧʨʠʙʣʠʟʥʦ ʫ ʪʨʠ ʟ ʧʦʣʦʚʠʥʦʶ ʨʘʟʠ ʥʠʞʯʠʡ ʨʠʟʠʢ ʩʤʝʨʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʫ ʢʦʛʦ ʝʢʩʧʨʝʩʽʷ ʩʪʘʥʦʚʠʣʘ 1ï49 %. ɯʥʰʽ ʟʤʽʥʥʽ, ʚʢʣʶʯʥʦ ʟ 

ʚʽʢʦʤ, ʩʪʘʪʫʩʦʤ ʧʘʣʽʥʥʷ, ʛʽʩʪʦʣʦʛʽʯʥʠʤ ʧʽʜʪʠʧʦʤ, ɯʄʊ, ʣʽʢʫʚʘʣʴʥʠʤ ʨʝʞʠʤʦʤ, 

ɯʉʄ ʪʘ ʈʑʉʄ, ʥʝ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʜʘʥʽʡ 

ʢʦʛʦʨʪʽ (p>0,05 ʜʣʷ ʚʩʽʭ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʠʰʝ ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ PD-L1 ʙʫʣʘ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʪʨʠʚʘʣʽʰʦʾ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʢʣʶʯʦʚʝ 

ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʙʽʦʤʘʨʢʝʨʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʯʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʢʣʘʜʫ ʪʽʣʘ. ɺʦʜʥʦʯʘʩ 

ʚʽʜʩʫʪʥʽʩʪʴ ʘʩʦʮʽʘʮʽʾ ɯʉʄ ʪʘ ʈʑʉʄ ʽʟ ʚʠʞʠʚʘʥʽʩʪʶ ʚ ʥʘʰʽʡ ʢʦʛʦʨʪʽ ʚʢʘʟʫʻ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʰʪʘʙʥʽʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʾʭʥʴʦʾ 

ʧʦʪʝʥʮʽʡʥʦʾ ʨʦʣʽ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʪʝʨʘʧʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦʙ ʦʮʽʥʠʪʠ, ʯʠ ʟʘʣʝʞʠʪʴ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʩʢʣʘʜʫ ʪʽʣʘ ʚʽʜ ʮʠʭ ʟʤʽʥʥʠʭ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ɯʉʄ ʘʙʦ 

ʈʑʉʄ ʪʘ ʚʽʢʦʤ, ʩʪʘʪʫʩʦʤ ʧʘʣʽʥʥʷ, ʛʽʩʪʦʣʦʛʽʯʥʠʤ ʪʠʧʦʤ, ɯʄʊ, ʝʢʩʧʨʝʩʽʻʶ PD-L1 

ʽ ʩʭʝʤʦʶ ʣʽʢʫʚʘʥʥʷ. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʝʢʩʧʨʝʩʽʻʶ PD-L1 ʪʘ ɯʉʄ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʶ (p ʜʣʷ ʚʟʘʻʤʦʜʽʾ = 0,027), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʚʧʣʠʚ 

PD-L1 ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʩʠ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ. ʅʘʪʦʤʽʩʪʴ ʥʝ 

ʚʠʷʚʣʝʥʦ ʟʥʘʯʫʱʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ PD-L1 ʪʘ ʈʑʉʄ (p = 0,105), ʘ ʪʘʢʦʞ ʟ ʽʥʰʠʤʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤʠ ʟʤʽʥʥʠʤʠ (ʫʩʽ p > 0,1), ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʧʣʠʚ ɯʉʄ ʪʘ 

ʈʑʉʄ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʻ ʥʝʟʘʣʝʞʥʠʤ ʚʽʜ ʮʠʭ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʚʠʩʚʽʪʣʝʥ̔  ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ [294ï305]: 
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Moskalenko R. The Impact of Age on the Effectiveness of Immune Checkpoint 

Inhibitors Therapy in Patients with Metastatic Non-Small-Cell Lung Cancer. Geriatrics 

(Basel). 2025 Jun 27;10(4):85. 
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ʈʆɿɼɯʃ 4 

ɺʀɺʏɽʅʅʗ ʇʈɽɼʀʂʊʆʈɯɺ ɽʌɽʂʊʀɺʅʆʉʊɯ ɯʅɻɯɹɯʊʆʈɯɺ ɯʄʋʅʅʀʍ 

ʂʆʅʊʈʆʃʔʅʀʍ ʊʆʏʆʂ ʅɸ ʈɯɺʅɯ ʇʋʍʃʀʅʅʆɻʆ ʄɯʂʈʆʆʊʆʏɽʅʅʗ 

 

4.1. ʇʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽʤʫʥʥʠʭ ʬʝʥʦʪʠʧʽʚ ʫ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ 

ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 86 ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʪʝʨʘʧʽʶ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ. ʉʝʨʝʜʥʽʡ ʚʽʢ 

ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʚ 60,9 Ñ 7,86 ʨʦʢʽʚ. ʇʝʨʝʚʘʞʥʫ ʯʘʩʪʠʥʫ ʚʠʙʽʨʢʠ ʩʪʘʥʦʚʠʣʠ 

ʯʦʣʦʚʽʢʠ ï 87,2 % (n = 75), ʪʦʜʽ ʷʢ ʯʘʩʪʢʘ ʞʽʥʦʢ ʩʢʣʘʣʘ ʣʠʰʝ 12,8 % (n = 11). ɿʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ 

ʢʘʨʮʠʥʦʤʫ (59,3 %), ʪʦʜʽ ʷʢ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʟʫʩʪʨʽʯʘʣʘʩʷ ʫ 40,7 % ʚʠʧʘʜʢʽʚ. 

ʇʨʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʽʥʬʽʣʴʪʨʘʮʽʾ 

CD8  ʊ-ʢʣʽʪʠʥʘʤʠ (<38,1 ʢʣʽʪʠʥ/ʤʤĮ) ʤʘʚ ʤʽʩʮʝ ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ (70,9 %), 

ʪʦʜʽ ʷʢ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ STAT6  (Ó13,8 ʢʣʽʪʠʥ/ʤʤĮ) ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 65,1 

% ʚʠʧʘʜʢʽʚ. ʑʦʜʦ ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ ʤʘʨʢʝʨʽʚ, CD68  ʚʠʷʚʣʷʚʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

(Ó29,1 ʢʣʽʪʠʥ/ʤʤĮ) ʫ 44,2 % ʧʘʮʽʻʥʪʽʚ, CD163 (Ó18,1 ʢʣʽʪʠʥ/ʤʤĮ) ï ʫ 72,1 %. 

ɺʦʜʥʦʯʘʩ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68 , ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʚʘʞʘʥʥʷ 

ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʄ2-ʬʝʥʦʪʠʧʫ, ʙʫʣʦ ʚʠʩʦʢʠʤ (Ó0,48) ʫ 70,9 % ʫʯʘʩʥʠʢʽʚ. 

ɸʥʘʣʽʟ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʽ ʢʣʘʩʪʝʨʠʟʘʮʽʷ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʨʝʩʽʾ CD8 , STAT6  ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68 . 

ɼʚʦʚʠʤʽʨʥʘ ʧʨʦʝʢʮʽʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʥʘʷʚʥʽʩʪʴ ʪʨʴʦʭ ʯʽʪʢʦ ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʽʤʫʥʥʠʤ ʬʝʥʦʪʠʧʘʤ: ʥʝʡʪʨʘʣʴʥʦʤʫ/ʟʤʽʰʘʥʦʤʫ, 

ʽʤʫʥʦʘʢʪʠʚʥʦʤʫ ʪʘ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʤʫ. ɯʤʫʥʦʘʢʪʠʚʥʠʡ ʬʝʥʦʪʠʧ ʬʦʨʤʫʚʘʚ 

ʢʦʤʧʘʢʪʥʠʡ ʢʣʘʩʪʝʨ, ʪʦʜʽ ʷʢ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʟʘʡʤʘʚ ʧʨʦʪʠʣʝʞʥʝ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʛʨʘʬʽʢʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʫʪʪʻʚʽ ʙʽʦʣʦʛʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʮʠʤʠ ʛʨʫʧʘʤʠ. 

ʅʝʡʪʨʘʣʴʥʠʡ/ʟʤʽʰʘʥʠʡ ʬʝʥʦʪʠʧ ʣʦʢʘʣʽʟʫʚʘʚʩʷ ʫ ʧʨʦʤʽʞʥʽʡ ʟʦʥʽ (ʨʠʩ. 4.1). 



ΝΥΣ 
 

 

ʈʠʩʫʥʦʢ 4.1 ï ɸʥʘʣʽʟ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʝʢʩʧʨʝʩʽʾ CD8 , STAT6  ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68  ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʪʝʨʘʧʽʶ 

 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʦʪʨʠʤʘʥʠʭ ʛʨʫʧ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʽʻʨʘʨʭʽʯʥʠʡ 

ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʧʽʜʪʚʝʨʜʠʣʠ ʽʩʥʫʚʘʥʥʷ ʪʨʴʦʭ ʚʽʜʤʽʥʥʠʭ 

ʽʤʫʥʥʠʭ ʬʝʥʦʪʠʧʽʚ. ɯʤʫʥʦʘʢʪʠʚʥʠʡ ʬʝʥʦʪʠʧ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

CD8 , ʥʠʟʴʢʦʶ ʝʢʩʧʨʝʩʽʻʶ STAT6  ʪʘ ʥʠʟʴʢʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ CD163 /CD68 , 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ ʧʨʦʟʘʧʘʣʴʥʦʛʦ ʽʤʫʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ (ʨʠʩ. 4.2). 

ʅʘ ʧʨʦʪʠʚʘʛʫ, ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʬʝʥʦʪʠʧ ʚʽʜʟʥʘʯʘʚʩʷ ʧʨʠʛʥʽʯʝʥʦʶ ʊ-

ʢʣʽʪʠʥʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ, ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ STAT6  ʪʘ ʧʽʜʚʠʱʝʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ CD163 /CD68 , ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʦʤʽʥʫʚʘʥʥʶ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ 

M2-ʤʘʢʨʦʬʘʛʽʚ (ʨʠʩ. 4.3). ʅʝʡʪʨʘʣʴʥʠʡ/ʟʤʽʰʘʥʠʡ ʬʝʥʦʪʠʧ ʤʘʚ ʧʨʦʤʽʞʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 4.4). ʈʝʟʫʣʴʪʘʪʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ Ĭ400. 



ΝΥΤ 
 

 

ʈʠʩʫʥʦʢ 4.2 ï ɿʨʘʟʦʢ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʅɼʂʈʃ ʟ ʽʤʫʥʦʘʢʪʠʚʥʠʤ 

ʬʝʥʦʪʠʧʦʤ (ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ CD8  ʪʘ CD68 , ʥʠʟʴʢʘ ʝʢʩʧʨʝʩʽ ̫STAT6  ʪʘ CD163)  

 

ʈʠʩʫʥʦʢ 4.3 ï ɿʨʘʟʦʢ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʅɼʂʈʃ ʟ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ 

ʬʝʥʦʪʠʧʦʤ (ʥʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ CD8 ʪʘ CD68 , ʚʠʩʦʢʘ ʝʢʩʧʨʝʩʽ ̫STAT6  ʪʘ CD163)  



ΝΥΥ 
 

 

ʈʠʩʫʥʦʢ 4.4 ï ɿʨʘʟʦʢ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʅɼʂʈʃ ʟ ʥʝʡʪʨʘʣʴʥʠʤ/ʟʤʽʰʘʥʠʤ  

ʬʝʥʦʪʠʧʦʤ (ʧʦʤʽʨʥʘ ʝʢʩʧʨʝʩʽʷ CD8, CD68 , STAT6  ʪʘ CD163)  

 

ɹʫʣʠ ʚʠʷʚʣʝʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʪʨʴʦʤʘ ʬʝʥʦʪʠʧʘʤʠ 

ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʨʢʝʨʽʚ (p = 0,001). ɿʦʢʨʝʤʘ, ʨʽʚʝʥʴ CD8  ʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʨʽʟʥʷʚʩʷ ʤʽʞ ʽʤʫʥʦʘʢʪʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ ʪʘ ʜʚʦʤʘ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ; ʝʢʩʧʨʝʩʽʷ 

STAT6  ʙʫʣʘ ʥʘʡʥʠʞʯʦʶ ʚ ʽʤʫʥʦʘʢʪʠʚʥʦʤʫ ʪʘ ʥʘʡʚʠʱʦʶ ʚ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʤʫ 

ʬʝʥʦʪʠʧʽ; ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68  ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʣʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ʽʥʛʽʙʽʪʦʨʘʤʠ ʽʤʫʥʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʽʤʫʥʥʝ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʫʭʣʠʥʠ ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʝ ʥʘ ʪʨʠ 

ʚʽʜʤʽʥʥʽ ʬʝʥʦʪʠʧʠ, ʟ ʷʢʠʭ ʽʤʫʥʦʘʢʪʠʚʥʠʡ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ 

ʽʤʫʥʥʠʤ ʧʨʦʬʽʣʝʤ (ʪʘʙʣ. 4.1). 

 

 

 



ΝΥΦ 
 

ʊʘʙʣʠʮʷ 4.1 ï ɯʤʫʥʥʽ ʬʝʥʦʪʠʧʠ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʨʝʩʽʾ CD8+, STAT6+ ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163+/CD68+ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ 

ʄʘʨʢʝʨʠ ʅʝʡʪʨʘʣʴʥʠʡ / 

ʟʤʽʰʘʥʠʡ 

ʬʝʥʦʪʠʧ (n=18) 

ɯʤʫʥʦʘʢʪʠʚʥʠʡ 

ʬʝʥʦʪʠʧ (n=25) 

ɯʤʫʥʦʩʫʧʨʝʩʠ

ʚʥʠʡ ʬʝʥʦʪʠʧ 

(n=43) 

p 

CD8+ (ʢʣʽʪʠʥ / 

1ʤʤ2) 

21.8 Ñ 12.3  

18.6 [p50] 

49.7 Ñ 12.8  

48.2 [p50] 

15.6 Ñ 9.6  

13.5 [p50] 

0,001 

STAT6+ (ʢʣʽʪʠʥ / 

1ʤʤ2) 

14.3 Ñ 7.8  

13.9 [p50] 

8.9 Ñ 4.1  

8.4 [p50] 

25.6 Ñ 6.4  

23.8 [p50] 

0,001 

CD163+/CD68+  0.94 Ñ 0.51  

0.83 [p50] 

0.33 Ñ 0.13  

0.29 [p50] 

3.38 Ñ 1.62  

3.05 [p50] 

0,001 

ʇʨʠʤʽʪʢʘ: ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʩʪ ʂʨʘʩʢʝʣʘ-ɺʦʣʣʽʩʘ 

ʆʮʽʥʶʚʘʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ. ɸʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʽʤʫʥʥʠʭ ʬʝʥʦʪʠʧʽʚ ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ. 

ʇʘʮʽʻʥʪʠ ʟ ʽʤʫʥʦʘʢʪʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ ʤʘʣʠ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʠʡ ʧʝʨʝʙʽʛ 

ʟʘʭʚʦʨʶʚʘʥʥʷ: ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʝʨʝʚʠʱʫʚʘʣʘ 16 ʤʽʩʷʮʽʚ. 

ʋ ʛʨʫʧʽ ʟ ʥʝʡʪʨʘʣʴʥʠʤ/ʟʤʽʰʘʥʠʤ ʬʝʥʦʪʠʧʦʤ ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 7,6 ʤʽʩʷʮʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʤʽʞʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. ʅʘʡʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ 

ʬʝʥʦʪʠʧʦʤ: ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 5,1 ʤʽʩʷʮʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ Log-rank ʪʝʩʪʫ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʽʞ ʢʨʠʚʠʤʠ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʪʨʴʦʭ ʬʝʥʦʪʠʧʘʭ (ɢĮ = 26,25; p <0,001). ʇʨʠ ʮʴʦʤʫ 

ʧʘʮʽʻʥʪʠ ʟ ʽʤʫʥʦʘʢʪʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʢʨʘʱʫ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ ʪʘ ʥʝʡʪʨʘʣʴʥʠʤ/ʟʤʽʰʘʥʠʤ 

ʬʝʥʦʪʠʧʘʤʠ, ʪʦʜʽ ʷʢ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʬʝʥʦʪʠʧ ʘʩʦʮʽʶʚʘʚʩʷ ʟ ʥʘʡʚʠʱʦʶ 

ʯʘʩʪʦʪʦʶ ʧʨʦʛʨʝʩʫʚʘʥʥʷ (ʨʠʩ. 4.5). 
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ʈʠʩʫʥʦʢ 4.5 ï ʂʨʠʚʽ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ ʟʘʣʝʞʥʦ ʚʽʜ ʽʤʫʥʥʦʛʦ 

ʬʝʥʦʪʠʧʫ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʽʤʫʥʥʠʡ ʬʝʥʦʪʠʧ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʤʘʻ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʪʝʨʘʧʽʶ. 

ɸʥʘʣʽʟ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʽʤʫʥʥʠʭ ʬʝʥʦʪʠʧʽʚ ʪʘʢʦʞ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʧʘʮʽʻʥʪʽʚ. ʅʘʡʩʧʨʠʷʪʣʠʚʽʰʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʭʚʦʨʠʭ ʟ ʽʤʫʥʦʘʢʪʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ: ʤʝʜʽʘʥʘ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʝʨʝʚʠʱʫʚʘʣʘ 35,0 ʤʽʩʷʮʽʚ, ʘ 25% ʧʘʮʽʻʥʪʽʚ ʟʘʣʠʰʘʣʠʩʷ 

ʞʠʚʠʤʠ ʧʦʥʘʜ 4 ʨʦʢʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. ʇʘʮʽʻʥʪʠ ʟ 

ʥʝʡʪʨʘʣʴʥʠʤ/ʟʤʽʰʘʥʠʤ ʬʝʥʦʪʠʧʦʤ ʤʘʣʠ ʧʨʦʤʽʞʥʫ ʪʨʠʚʘʣʽʩʪʴ ʚʠʞʠʚʘʥʦʩʪʽ ʟ 

ʤʝʜʽʘʥʦʶ ʙʣʠʟʴʢʦ 19,7 ʤʽʩʷʮʽʚ. ʅʘʡʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʬʝʥʦʪʠʧʫ, ʜʝ ʤʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 

8,8 ʤʽʩʷʮʽʚ, ʘ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʧʦʜʽʡ (ʩʤʝʨʪʝʡ) ʬʽʢʩʫʚʘʣʘʩʷ ʫ ʧʝʨʰʽ ʜʚʘ ʨʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
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ʈʝʟʫʣʴʪʘʪʠ Log-rank ʪʝʩʪʫ ʧʽʜʪʚʝʨʜʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʽʞ ʢʨʠʚʠʤʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʪʨʴʦʭ ʬʝʥʦʪʠʧʘʭ (ɢĮ = 35,29; p <0,001). 

ʇʘʮʽʻʥʪʠ ʟ ʽʤʫʥʦʘʢʪʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʢʨʘʱʫ ʟʘʛʘʣʴʥʫ 

ʚʠʞʠʚʘʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ ʪʘ ʥʝʡʪʨʘʣʴʥʠʤ/ʟʤʽʰʘʥʠʤ 

ʬʝʥʦʪʠʧʘʤʠ, ʪʦʜʽ ʷʢ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʬʝʥʦʪʠʧ ʘʩʦʮʽʶʚʘʚʩʷ ʟ ʥʘʡʛʽʨʰʠʤ 

ʧʨʦʛʥʦʟʦʤ (ʨʠʩ. 4.6). 

 

ʈʠʩʫʥʦʢ 4.6 ï ʂʨʠʚʽ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʘʛʘʣʴʥʫ 

ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʟʘʣʝʞʥʦ ʚʽʜ ʽʤʫʥʥʦʛʦ 

ʬʝʥʦʪʠʧʫ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʽʤʫʥʥʽ ʬʝʥʦʪʠʧʠ ʧʫʭʣʠʥʥʦʛʦ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʤʘʶʪʴ ʩʫʪʪʻʚʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʥʝ ʣʠʰʝ ʜʣʷ 

ʙʝʟʨʝʮʠʜʠʚʥʦʾ, ʘ ʡ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ 

ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʪʝʨʘʧʽʶ. 

ʅʝʟʘʣʝʞʥʽ ʧʨʝʜʠʢʪʦʨʠ ʚʠʞʠʚʘʥʦʩʪʽ. ʋ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʨʝʛʨʝʩʽʡʥʦʤʫ 

ʘʥʘʣʽʟʽ ʂʦʢʩʘ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʚʽʢ, ʩʪʘʪʴ, ʛʽʩʪʦʣʦʛʽʶ, ʝʢʩʧʨʝʩʽʶ CD8 , STAT6 , 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68  ʪʘ ̔ʤʫʥʥʽ ʬʝʥʦʪʠʧʠ. ɭʜʠʥʠʤ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʨʠʟʠʢʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʚʠʷʚʠʣʦʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68 , 
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ʷʢʝ ʘʩʦʮʽʶʚʘʣʦʩʷ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʨʠʟʠʢʫ (HR = 2,81; 95% 

ɼɯ: 1,72ï4,59; p<0,001). ɾʦʜʝʥ ʽʟ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʢʣʶʯʥʦ ʟ CD8 , STAT6  ʪʘ 

ʽʤʫʥʥʠʤʠ ʬʝʥʦʪʠʧʘʤʠ, ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʥʝʟʘʣʝʞʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ. 

ʇʨʠ ʦʮʽʥʮʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʪʽʡ ʩʘʤʽʡ ʤʦʜʝʣʽ ʢʣʶʯʦʚʠʤ ʥʝʟʘʣʝʞʥʠʤ 

ʬʘʢʪʦʨʦʤ ʪʘʢʦʞ ʟʘʣʠʰʘʣʦʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ CD163 /CD68 . ɺʠʱʽ ʟʥʘʯʝʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʘʩʦʮʽʶʚʘʣʠʩʷ ʟ ʧʦʥʘʜ ʯʦʪʠʨʠʢʨʘʪʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʠʟʠʢʫ ʩʤʝʨʪʽ 

(HR = 4,34; 95% ɼɯ: 2,51ï7,51; p<0,001). ɺʽʢ, ʩʪʘʪʴ, ʛʽʩʪʦʣʦʛʽʷ, CD8 , STAT6  ʪʘ 

ʽʤʫʥʥʽ ʬʝʥʦʪʠʧʠ ʥʝ ʚʠʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 

ʙʘʛʘʪʦʚʠʤʽʨʥʽʡ ʤʦʜʝʣʽ (ʪʘʙʣ. 4.2). 

ʊʘʙʣʠʮʷ 4.2 ï ʄʦʜʝʣʴ ʧʨʦʧʦʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʂʦʢʩʘ ʜʣʷ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ 

ɿʤʽʥʥʽ ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

(HR; 95% ɼɯ) 

ʨ ɿʘʛʘʣʴʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ (HR; 

95% ɼɯ) 

ʨ 

ɺʽʢ 0,98; 0,95ï1,01 0,358 0,99; 0,96ï1,02 0,657 

ʉʪʘʪʴ 1,45; 0,67ï3,16 0,338 1,89; 0,88ï4,04 0,100 

ɻʽʩʪʦʣʦʛʽʷ 1,20; 0,75ï1,94 0,434 1,27; 0,77ï2,12 0,341 

CD8+ 0,83; 0,59ï1,17 0,300 0,94; 0,67ï1,31 0,728 

STAT6+ 0,90; 0,62ï1,32 0,619 0,79; 0,55ï1,15 0,227 

CD163+/CD68+ 2,81; 1,72ï4,59 <0,001 4,34; 2,51ï7,51 <0,001 

ɯʤʫʥʥʽ ʬʝʥʦʪʠʧʠ 0,87; 0,56ï1,36 0,557 0,85; 0,55ï1,31 0,471 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʦʯʘ ʢʨʠʚʽ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʢʨʘʱʫ 

ʚʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʽʤʫʥʦʘʢʪʠʚʥʠʤ ʬʝʥʦʪʠʧʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʘʤʝ ʧʦʢʘʟʥʠʢ CD163 /CD68  ʻ ʢʣʶʯʦʚʠʤ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʷʢ ʙʝʟʨʝʮʠʜʠʚʥʦʾ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʥʘ 

ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʽʤʫʥʦʪʝʨʘʧʽʶ. 
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4.2. ʈʝʛʫʣʷʪʦʨʥʽ T-ʢʣʽʪʠʥʠ ʷʢ ʧʨʝʜʠʢʪʦʨ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ ʫ 

ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 86 ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʠʭ 

ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ Foxp3+: 21 ʧʘʮʽʻʥʪ ʽʟ 

ʥʠʟʴʢʦʶ ʝʢʩʧʨʝʩʽʻʶ ʪʘ 65 ï ʟ ʚʠʩʦʢʦʶ (ʨʠʩ. 4.7). ʉʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʫ ʛʨʫʧʽ ʟ 

ʥʠʟʴʢʦʶ ʝʢʩʧʨʝʩʽʻʶ Foxp3+ ʩʪʘʥʦʚʠʚ 60,0Ñ8,94 ʨʦʢʽʚ, ʘ ʫ ʛʨʫʧʽ ʟ ʚʠʩʦʢʦʶ 

ʝʢʩʧʨʝʩʽʻʶ ï 61,2Ñ7,53 ʨʦʢʽʚ, ʙʝʟ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʛʨʫʧʘʤʠ 

(p=0,166). 

 

ʈʠʩʫʥʦʢ 4.7 ï ʇʫʭʣʠʥʥʘ ʪʢʘʥʠʥʘ ʅɼʂʈʃ ʟ ʚʠʩʦʢʦʶ (ɸ) ʪʘ ʥʠʟʴʢʦʶ (ɹ) 

ʝʢʩʧʨʝʩʽʻʶ Foxp3+ (ʟʙʽʣʴʰʝʥʥʷ Ĭ400) 

 

ɸʥʘʣʽʟ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʩʪʘʪʴ, ʩʪʘʪʫʩ ʧʘʣʽʥʥʷ, 

ʛʽʩʪʦʣʦʛʽʯʥʠʡ ʪʠʧ, ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʩʪʘʟʽʚ ʫ ʣʝʛʝʥʷʭ, ʧʝʯʽʥʮʽ, ʢʽʩʪʢʘʭ) ʥʝ ʧʦʢʘʟʘʚ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ (p>0,05 ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ). ʅʘʪʦʤʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʝʢʩʧʨʝʩʽʾ Foxp3+ ʪʘ ʨʽʚʥʝʤ ʝʢʩʧʨʝʩʽʾ 

PD-L1: ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʦʶ ʝʢʩʧʨʝʩʽʻʶ Foxp3+ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʦʤʽʨʥʠʡ 

ʨʽʚʝʥʴ PD-L1 (1ï49%) ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ (Ó50%) (p=0,0008). ʎʝʡ ʬʘʢʪ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʪʝʥʮʽʡʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʘʢʪʠʚʥʽʩʪʶ ʨʝʛʫʣʷʪʦʨʥʠʭ T-

ʢʣʽʪʠʥ ʪʘ ʝʢʩʧʨʝʩʽʻʶ ʽʤʫʥʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʫ ʧʫʭʣʠʥʘʭ (ʪʘʙʣ. 4.3). 

 

 

ɸ ɹ 
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ʊʘʙʣʠʮʷ 4.3 ï ɿʚôʷʟʦʢ ʤʽʞ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʭʚʦʨʠʭ 

ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ ʪʘ ʝʢʩʧʨʝʩʽʻʶ Foxp3+ 

ɿʤʽʥʥʽ ʅʠʟʴʢʘ ʝʢʩʧʨʝʩʽʷ 

Foxp3+, n=21 

ɺʠʩʦʢʘ ʝʢʩʧʨʝʩʽʷ 

Foxp3+, n=65 

ʨ 

ɺʽʢ, n (%) 

ʉʝʨʝʜʥʽʡ 

<60 

Ó60 

 

60,0Ñ8,94 

11 (52,4) 

10 (47,6) 

 

61,2Ñ7,53 

23 (35,4) 

42 (64,6) 

0,166 

(ɢĮ) 

ʉʪʘʪʴ, n (%) 

ʏʦʣʦʚʽʢʠ 

ɾʽʥʢʠ 

 

18 (85,7) 

3 (14,3) 

 

57 (87,7) 

8 (12,3) 

0,813À 

 

ʇʘʣʽʥʥʷ, n (%) 

ʅʽʢʦʣʠ ʥʝ ʧʘʣʠʣʠ 

ʇʦʪʦʯʥʽ ʘʙʦ ʢʦʣʠʰʥʽ ʢʫʨʮʽ 

 

3 (14,3) 

18 (85,7) 

 

13 (20,0) 

52 (80,0) 

0,559À 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʪʠʧ, n (%) 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʠ 

ʇʣʦʩʢʦʢʣʽʪʠʥʥʽ ʢʘʨʮʠʥʦʤʠ 

 

14 (66,7) 

7 (33,3) 

 

37 (56,9) 

28 (43,1) 

0,429 

(ɢĮ) 

ʄʝʪʘʩʪʘʟʠ ʚ ʣʝʛʝʥʷʭ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥ̔ 

 

10 (47,6) 

11 (52,4) 

 

34 (52,3) 

31 (47,7) 

0,709 

(ɢĮ) 

 

ʄʝʪʘʩʪʘʟʠ ʚ ʧʝʯʽʥʮʽ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥ̔ 

 

14 (66,7) 

7 (33,3) 

 

47 (72,3) 

18 (27,7) 

0,621 

(ɢĮ) 

ʄʝʪʘʩʪʘʟʠ ʚ ʢʽʩʪʢʘʭ, n (%) 

ɺʽʜʩʫʪʥʽ 

ʇʨʠʩʫʪʥ̔ 

 

14 (66,7) 

7 (33,3) 

 

44 (67,7) 

21 (32,3) 

0,931 

(ɢĮ) 

ɽʢʩʧʨʝʩʽʷ PD-L1, n (%) 

1ï49% 

Ó50 

 

12 (57,1) 

9 (42,9) 

 

55 (84,6) 

10 (15,4) 

0,0008 

(ɢĮ) 

ʇʨʠʤʽʪʢʘ: (ɢĮ) ï ʪʝʩʪ ʇʽʨʩʦʥʘ; À  ï ʪʦʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ. 

 

ɺʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ. ʄʝʪʦʜʦʤ ʂʘʧʣʘʥʘ-ʄʘʡʻʨʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ Foxp3+. ʄʝʜʽʘʥʘ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʦʶ ʝʢʩʧʨʝʩʽʻʶ Foxp3+ 

ʩʪʘʥʦʚʠʣʘ 5,8 ʤʽʩʷʮʽʚ (ʤʽʞʢʚʘʨʪʠʣʴʥʠʡ ʽʥʪʝʨʚʘʣ 4,0ï11,9 ʤʽʩ.), ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟ 

ʥʠʟʴʢʦʶ ʝʢʩʧʨʝʩʽʻʶ Foxp3+ ï ʟʥʘʯʥʦ ʚʠʱʘ: 17,4 ʤʽʩʷʮʽʚ (ʤʽʞʢʚʘʨʪʠʣʴʥʠʡ 
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ʽʥʪʝʨʚʘʣ 11,2ï92,3 ʤʽʩ.). ɿʛʽʜʥʦ ʟ ʣʦʛ-ʨʘʥʛ ʪʝʩʪʦʤ, ʨʽʟʥʠʮʷ ʤʽʞ ʢʨʠʚʠʤʠ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ (ɢĮ = 16,56; p<0,0001), 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʨʦʛʥʦʟ ʧʨʠ ʚʠʩʦʢʽʡ ʝʢʩʧʨʝʩʽʾ Foxp3+ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ (ʨʠʩ. 4.8). 

 

ʈʠʩʫʥʦʢ 4.8 ï ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ 

ʅɼʂʈʃ ʟ ʚʠʩʦʢʦʶ ʪʘ ʥʠʟʴʢʦʶ ʝʢʩʧʨʝʩʽʻʶ Foxp3+ 

  

ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ 

Foxp3+. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʦʶ ʝʢʩʧʨʝʩʽʻʶ Foxp3+ ʤʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ 

ʩʪʘʥʦʚʠʣʘ 12,2 ʤʽʩʷʮʽʚ (ʤʽʞʢʚʘʨʪʠʣʴʥʠʡ ʽʥʪʝʨʚʘʣ 6,9ï23,7 ʤʽʩ.), ʱʦ ʙʫʣʦ 

ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʝ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ, ʷʢʽ ʤʘʣʠ ʥʠʟʴʢʫ ʝʢʩʧʨʝʩʽʶ Foxp3+. ʋ 

ʥʠʭ ʤʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʜʦʩʷʛʘʣʘ 30,1 ʤʽʩʷʮʷ (ʤʽʞʢʚʘʨʪʠʣʴʥʠʡ 

ʽʥʪʝʨʚʘʣ 16,8ï49,0 ʤʽʩ.). ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʦʛ-ʨʘʥʛ ʪʝʩʪʫ, ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʢʨʠʚʠʤʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ (ɢĮ = 11,28; p = 

0,0008), ʱʦ ʜʦʜʘʪʢʦʚʦ ʧʽʜʢʨʝʩʣʶʻ ʥʝʛʘʪʠʚʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʨʦʣʴ ʚʠʩʦʢʦʾ 

ʝʢʩʧʨʝʩʽʾ Foxp3+ ʫ ʮʽʡ ʢʦʛʦʨʪʽ ʧʘʮʽʻʥʪʽʚ (ʨʠʩ. 4.9). 
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ʈʠʩʫʥʦʢ 4.9 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʭʚʦʨʠʭ ʥʘ ʤʝʪʘʩʪʘʪʠʯʥʠʡ ʅɼʂʈʃ ʟ 

ʚʠʩʦʢʦʶ ʪʘ ʥʠʟʴʢʦʶ ʝʢʩʧʨʝʩʽʻʶ Foxp3+ 

 

ʇʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ Foxp3+. ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʩʪʠʯʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʝʢʩʧʨʝʩʽʾ Foxp3+ ɦ ʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ROC-ʘʥʘʣʽʟ (ʨʠʩ. 

4.10). 

 

ʈʠʩʫʥʦʢ 4.10 ï ROC-ʢʨʠʚʽ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʟʜʘʪʥʦʩʪʽ ʝʢʩʧʨʝʩʽʾ 

Foxp3+ ɦ ʦʜʦ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ (ʟʣʽʚʘ) ʪʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ 

(ʩʧʨʘʚʘ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ. ʃʽʥʽʷ ʜʽʘʛʦʥʘʣʽ (ʯʦʨʥʘ) ʧʦʟʥʘʯʘʻ 

ʥʫʣʴʦʚʠʡ ʨʽʚʝʥʴ ʜʠʩʢʨʠʤʽʥʘʮʽʾ (AUC = 0,5)  
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ʋ ʚʠʧʘʜʢʫ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ, ʝʢʩʧʨʝʩʽʷ Foxp3+ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʧʦʤʽʨʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʪʦʯʥʽʩʪʴ ʟ ʧʣʦʱʝʶ ʧʽʜ ʢʨʠʚʦʶ 0,6835, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʪʝʥʮʽʡʥʫ ʢʣʽʥʽʯʥʫ ʮʽʥʥʽʩʪʴ ʮʴʦʛʦ ʤʘʨʢʝʨʘ. ʅʘʪʦʤʽʩʪʴ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʧʣʦʱʘ ʧʽʜ ʢʨʠʚʦʶ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 0,5210, ʱʦ 

ʥʝ ʧʝʨʝʚʠʱʫʻ ʚʠʧʘʜʢʦʚʠʡ ʨʽʚʝʥʴ, ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʛʥʦʩʪʠʯʥʦʾ 

ʮʽʥʥʦʩʪʽ Foxp3+ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʬʽʣʴʪʨʘʮʽʾ 

Foxp3+ ʨʝʛʫʣʷʪʦʨʥʠʤʠ ʊ-ʢʣʽʪʠʥʘʤʠ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʥʠʞʝʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʫ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʤʝʪʘʩʪʘʪʠʯʥʠʤ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ɯɯʂʊ. ʍʦʯʘ Foxp3+ ʤʘʻ 

ʧʦʪʝʥʮʽʘʣ ʷʢ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʙʽʦʤʘʨʢʝʨ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʧʦʪʨʝʙʫʻ ʦʙʝʨʝʞʥʦʩʪʽ ʯʝʨʝʟ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʠʭ T-

ʢʣʽʪʠʥ ʪʘ ʦʙʤʝʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʾʭ ʦʮʽʥʢʠ. 

 

4.3. ɯʤʫʥʦʛʝʥʦʤʥʘ ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʧʨʠ 

ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʦʤʫ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʦʤʫ ʨʘʢʫ ʣʝʛʝʥʴ 

ʋʩʴʦʛʦ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 42 ʧʘʮʽʻʥʪʠ ʟ ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʤ ʅɼʂʈʃ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʩʪʘʥʦʚʠʚ 58,5 Ñ 8,48 ʨʦʢʽʚ; ʙʽʣʴʰʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʯʦʣʦʚʽʢʘʤʠ (81 %) ʪʘ ʤʘʣʠ ʚʽʢ ʤʦʣʦʜʰʝ 60 ʨʦʢʽʚ (52,4 %). 

ɻʽʩʪʦʣʦʛʽʯʥʦ ʧʝʨʝʚʘʞʘʚ ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʡ ʨʘʢ (52,4 %). ʋʩʽ ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʘʣʠ 

ʘʜôʶʚʘʥʪʥʫ ʭʽʤʽʦʪʝʨʘʧʽʶ, ʘ 35,7 % ï ʜʦʜʘʪʢʦʚʦ ʽʤʫʥʦʪʝʨʘʧʽʶ; ʱʝ 11,9 % ʭʚʦʨʠʭ 

ʧʨʦʭʦʜʠʣʠ ʧʨʦʤʝʥʝʚʫ ʪʝʨʘʧʽʶ. 

ɯɻʍ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʽʶ CD8  ʊ-ʢʣʽʪʠʥ ʚ 

ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ ʫ 69 % ʚʠʧʘʜʢʽʚ ʪʘ ʚ ʩʪʨʦʤʽ ï ʫ 52,4 %. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʨʝʛʫʣʷʪʦʨʥʠʭ T-ʢʣʽʪʠʥ (FoxP3 ) ʚʠʷʚʣʝʥʦ ʫ 57,1 % ʧʘʮʽʻʥʪʽʚ. ʄʘʢʨʦʬʘʛʠ ʄ1 

ʧʝʨʝʚʘʞʘʣʠ ʷʢ ʫ ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ (61,9 %), ʪʘʢ ʽ ʚ ʩʪʨʦʤʽ (57,1 %). ɺʠʩʦʢʫ 

ʝʢʩʧʨʝʩʽʶ ʤʘʢʨʦʬʘʛʽʚ ʄ2 ʫ ʩʪʨʦʤʽ ʪʘ ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 50,0 % 

ʪʘ 35,7 % ʚʠʧʘʜʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʫʪʘʮʽʾ ʚ ʛʝʥʘʭ EGFR, 

ALK, BRAF ʽ KRAS ʙʫʣʠ ʨʽʜʢʽʩʥʠʤʠ ʡ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 4,8 %, 2,4 %, 2,4 % ʽ 

16,7 % ʧʘʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ. 



ΝΦΥ 
 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʝʪʦʜʦʤ k-ʩʝʨʝʜʥʽʭ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʜʚʘ ʬʝʥʦʪʠʧʦʚʦ 

ʚʽʜʤʽʥʥʽ ʽʤʫʥʥʽ ʢʣʘʩʪʝʨʽ: ʽʤʫʥʥʦ ʘʢʪʠʚʥʠʡ (n = 14) ʪʘ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ (n = 28). 

ʅʘ ʨʠʩʫʥʢʫ 4.11 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʫ ʧʨʦʩʪʦʨʽ ʜʚʦʭ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪ, ʜʝ ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʯʽʪʢʝ ʨʦʟʜʽʣʝʥʥʷ ʤʽʞ ʢʣʘʩʪʝʨʘʤʠ. ʇʘʮʽʻʥʪʠ ʟ ʽʤʫʥʥʦ 

ʘʢʪʠʚʥʦʛʦ ʢʣʘʩʪʝʨʫ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʚ ʦʜʥʽʡ ʯʘʩʪʠʥʽ ʜʽʘʛʨʘʤʠ, ʪʦʜʽ 

ʷʢ ʧʘʮʽʻʥʪʠ ʟ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ ʛʨʫʧʫʚʘʣʠʩʷ ʦʢʨʝʤʦ, ʱʦ 

ʚʢʘʟʫʚʘʣʦ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʠʨʘʞʝʥʠʭ ʽʤʫʥʥʠʭ ʧʘʪʝʨʥʽʚ ʫ ʨʽʟʥʠʭ ʧʽʜʛʨʫʧʘʭ. 

 

ʈʠʩʫʥʦʢ 4.11 ï ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟ ʅɼʂʈʃ ʫ ʧʨʦʩʪʦʨʽ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ 

ʥʘ ʦʩʥʦʚʽ ʱʽʣʴʥʦʩʪʽ CD8  ʊ-ʢʣʽʪʠʥ, ʤʘʢʨʦʬʘʛʽʚ M1/M2 ʪʘ FoxP3  ʢʣʽʪʠʥ: 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʢʣʘʩʪʝʨ (ʣʽʚʦʨʫʯ) ʪʘ ʽʤʫʥʥʦ ʘʢʪʠʚʥʠʡ ʢʣʘʩʪʝʨ (ʧʨʘʚʦʨʫʯ)  

 

ɼʦ ʽʤʫʥʥʦ ʘʢʪʠʚʥʦʛʦ ʢʣʘʩʪʝʨʫ ʥʘʣʝʞʘʣʠ ʧʘʮʽʻʥʪʠ ʟ ʚʠʩʦʢʦ  ʁɦ ʽʣʴʥʽʩʪ ʁ

CD8  ʪʘ ʄ1-ʢʣʽʪʠʥ ʚ ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ ʪʘ ʩʪʨʦʤʽ, ʥʠʟʴʢʦ  ʁʝʢʩʧʨʝʩʽʻʶ FoxP3  

ʪʘ ʄ2 ʚ ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ ʪʘ ʩʪʨʦʤʽ (ʨʠʩ. 4.12). ɼʦ ̔ʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ 

ʢʣʘʩʪʝʨʫ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʧʘʮʽʻʥʪʠ ʟ ʥʠʟʴʢʦ  ʁʝʢʩʧʨʝʩʽʻʶ CD8  ʽ ʄ1 ʚ ʧʫʭʣʠʥʥʠʭ 

ʦʩʪʨʽʚʮʷʭ ʪʘ ʩʪʨʦʤʽ, ʚʠʩʦʢʦʶ ʝʢʩʧʨʝʩʽʻʶ FoxP3  ʽ ʄ2 ʚ ʧʫʭʣʠʥʥʠʭ ʦʩʪʨʽʚʮʷʭ ʪʘ 

ʩʪʨʦʤʽ (ʨʠʩ. 4.13). 



ΝΦΦ 
 

 

ʈʠʩʫʥʦʢ 4.12 ï ɿʨʘʟʦʢ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʭʚʦʨʦʛʦ ʟ ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʤ ʅɼʂʈʃ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʽʤʫʥʥʦ ʘʢʪʠʚʥʦʛʦ ʢʣʘʩʪʝʨʫ  

 

 

ʈʠʩʫʥʦʢ 4.13 ï ɿʨʘʟʦʢ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʭʚʦʨʦʛʦ ʟ ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʤ ʅɼʂʈʃ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʢʣʘʩʪʝʨʫ  



ΞΜΜ 
 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʣʘʩʪʝʨʠʟʘʮʽʻʶ 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʜʚʘ ʯʽʪʢʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʽʤʫʥʥʽ ʬʝʥʦʪʠʧʠ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʅɼʂʈʃ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʧʨʦʛʥʦʩʪʠʯʥʝ ʪʘ ʧʨʝʜʠʢʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʱʦʜʦ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʽʤʫʥʦʪʝʨʘʧʽʶ. 

ʆʮʽʥʶʚʘʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ. ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʢʣʘʩʪʝʨʽʚ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʱʦʜʦ ʙʝʟʨʝʮʠʜʠʚʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ ʤʝʪʦʜʦʤ ʂʘʧʣʘʥʘ-ʄʘʡʻʨʘ. ɺʠʞʠʚʘʥʽʩʪʴ 

ʧʦʨʽʚʥʶʚʘʣʠ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʜʚʦʭ ʢʣʘʩʪʝʨʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʽʤʫʥʥʦʛʦ 

ʧʨʦʬʽʣʶ ʧʫʭʣʠʥʠ. ʄʝʜʽʘʥʘ ʙʝʟʨʝʮʠʜʠʚʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʤʫʥʥʦ 

ʘʢʪʠʚʥʦʛʦ ʢʣʘʩʪʝʨʫ ʩʪʘʥʦʚʠʣʘ 98,8 ʤʽʩʷʮʷ ʧʨʦʪʠ 27,8 ʤʽʩʷʮʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʢʣʘʩʪʝʨʫ, ʦʜʥʘʢ ʮʷ ʨʽʟʥʠʮʷ ʥʝ ʜʦʩʷʛʣʘ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʟʛʽʜʥʦ ʟ Log-rank ʪʝʩʪʦʤ (ɢĮ = 0,37; p = 0,5433; ʨʠʩ. 4.14). 

 

ʈʠʩʫʥʦʢ 4.14 ï ɹʝʟʨʝʮʠʜʠʚʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ 

ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʪʝʨʽʚ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

 

ɼʦʜʘʪʢʦʚʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʽʟ ʅɼʂʈʃ ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʪʝʨʥʦʾ ʥʘʣʝʞʥʦʩʪʽ ʟʘ ʧʨʦʬʽʣʝʤ 

ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ. ʇʘʮʽʻʥʪʠ ʽʤʫʥʥʦ ʘʢʪʠʚʥʦʛʦ ʢʣʘʩʪʝʨʫ ʜʝʤʦʥʩʪʨʫʚʘʣʠ 



ΞΜΝ 
 
ʜʦʚʰʠʡ ʧʝʨʽʦʜ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ, ʥʽʞ ʧʘʮʽʻʥʪʠ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʢʣʘʩʪʝʨʫ 

(114,5 ʤʽʩʷʮʽʚ ʧʨʦʪʠ 38,1 ʤʽʩʷʮʽʚ, ʚʽʜʧʦʚʽʜʥʦ). ʇʨʦʪʝ, ʟʛʽʜʥʦ ʟ ʪʝʩʪʦʤ log-rank, 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʢʨʠʚʠʤʠ ʥʝ ʚʠʷʚʣʝʥʦ (ɢĮ = 0,61; p = 0,4354; ʨʠʩ. 

4.15). 

 

ʈʠʩʫʥʦʢ 4.15 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ ʭʚʦʨʠʭ ʥʘ 

ʅɼʂʈʃ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʪʝʨʽʚ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʢʦʥʪʨʦʣʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʽʤʫʥʥʦ ʘʢʪʠʚʥʠʤ ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ. ʆʜʥʘʢ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ, ʡʤʦʚʽʨʥʦ, ʟʫʤʦʚʣʝʥʘ ʦʙʤʝʞʝʥʠʤ ʨʦʟʤʽʨʦʤ 

ʚʠʙʽʨʢʠ ʪʘ ʢʽʣʴʢʽʩʪʶ ʧʦʜʽʡ. 

ʄʦʣʝʢʫʣʷʨʥʠʡ ʧʨʦʬʽʣʴ ʧʫʭʣʠʥ ʟʘ ʜʘʥʠʤʠ ʩʝʢʚʝʥʫʚʘʥʥʷ ʥʘʩʪʫʧʥʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʢʚʝʥʫʚʘʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʫ 42 ʟʨʘʟʢʘʭ 

ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʅɼʂʈʃ ʟʘʛʘʣʦʤ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 11 ʤʫʪʘʮʽʡ. ʋ ʧʘʮʽʻʥʪʽʚ 

ʽʤʫʥʦʘʢʪʠʚʥʦʛʦ ʢʣʘʩʪʝʨʘ (n = 14) ʤʫʪʘʮʽʾ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʪʨʴʦʭ ʦʩʽʙ (21,4 %). 

ʉʝʨʝʜ ʥʠʭ ï ʦʜʥʘ ʤʫʪʘʮʽʷ EGFR Leu858Arg (c.2573T>G), ʦʜʥʘ ʟʘʤʽʥʘ KRAS G12C 

(c.34G>T) ʪʘ ʦʜʥʘ ʤʫʪʘʮʽʷ KRAS A146S (c.436G>T). 



ΞΜΞ 
 

ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʢʣʘʩʪʝʨʘ (n = 28) ʤʫʪʘʮʽʾ ʚʠʷʚʣʝʥʦ ʫ 

ʚʦʩʴʤʠ ʦʩʽʙ (28,6 %). ʋ ʮʽʡ ʛʨʫʧʽ ʟʘʬʽʢʩʦʚʘʥʦ ʦʜʠʥ ʚʠʧʘʜʦʢ ʤʫʪʘʮʽʾ EGFR 

Leu858Arg, ʦʜʥʫ ʪʨʘʥʩʣʦʢʘʮʽʶ ALK (ʟʣʠʪʪʷ EML4ïALK ʤʽʞ ʝʢʟʦʥʘʤʠ 6 ʽ 20; 

ʢʦʦʨʜʠʥʘʪʠ ʭʨʦʤʦʩʦʤʠ chr2:42503838ï29447579), ʘ ʪʘʢʦʞ ʰʽʩʪʴ ʤʫʪʘʮʽʡ ʫ ʛʝʥʽ 

KRAS: ʜʚʽ G12C (c.34G>T), ʦʜʥʫ G12A (c.35G>C) ʪʘ ʜʚʽ G12D (c.35G>A). ʂʨʽʤ 

ʪʦʛʦ, ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʤʫʪʘʮʽʶ BRAF V600E (c.1799T>A). 

ʄʫʪʘʮʽʡ ʫ ʛʝʥʘʭ ROS1, NRAS, RET, ERBB2, MET ʪʘ PIK3CA ʥʝ ʚʠʷʚʣʝʥʦ 

ʚ ʞʦʜʥʦʤʫ ʟ ʢʣʘʩʪʝʨʽʚ. ɿʘʛʘʣʴʥʘ ʯʘʩʪʦʪʘ ʤʫʪʘʮʽʡ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʤʽʞ 

ʽʤʫʥʥʠʤʠ ʬʝʥʦʪʠʧʘʤʠ (21,4 % ʧʨʦʪʠ 28,6 %; p = 0,8099), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʽʤʫʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʧʦʰʠʨʝʥʠʭ 

ʦʥʢʦʛʝʥʥʠʭ ʜʨʘʡʚʝʨʥʠʭ ʟʤʽʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ̔ ʤʫʥʥʠʡ ʬʝʥʦʪʠʧ ʧʫʭʣʠʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʤʦʞʝ ʤʘʪʠ 

ʧʨʦʛʥʦʩʪʠʯʥʝ ʪʘ ʧʨʝʜʠʢʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʫ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ 

ʅɼʂʈʃ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʫ ʧʦʢʘʟʥʠʢʘʭ 

ʟʘʛʘʣʴʥʦʾ ʪʘ ʙʝʟʨʝʮʠʜʠʚʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ, ʧʘʮʽʻʥʪʠ ʟ ʽʤʫʥʥʦ ʘʢʪʠʚʥʠʤ ʧʨʦʬʽʣʝʤ 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʪʨʠʚʘʣʽʰʦʛʦ ʚʠʞʠʚʘʥʥʷ. 

 

4.4. ʇʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ TP53 ʪʘ PD-L1 ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʘʜôʶʚʘʥʪʥʦʾ ʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʜʨʽʙʥʦʢʣʽʪʠʥʥʠʡ ʨʘʢ ʣʝʛʝʥʴ 

ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 42 ʧʘʮʽʻʥʪʠ ʟ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʤ 

ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʣʽʢʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʭʽʤʽʦʪʝʨʘʧʽʾ (n = 27; 64,3 %) ʘʙʦ 

ʢʦʤʙʽʥʘʮʽʾ ɯɯʂʊ ʪʘ ʭʽʤʽʦʪʝʨʘʧʽ ʾ(n = 15; 35,7 %). ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʫ ʛʨʫʧʽ 

ɯɯʂʊ+ʭʽʤʽʦʪʝʨʘʧʽʷ ʩʪʘʥʦʚʠʚ 59,7 Ñ 5,18 ʨʦʢʽʚ (95% ɼɯ: 56,8ï62,6), ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ 

ʛʨʫʧʽ ʭʽʤʽʦʪʝʨʘʧʽʾ ï 57,7 Ñ 9,86 ʨʦʢʽʚ (95% ɼɯ: 53,8ï61,6); ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ 

ʨʽʟʥʠʮʽ ʟʘ ʚʽʢʦʤ ʥʝ ʚʠʷʚʣʝʥʦ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʫ ʦʙʦʭ ʛʨʫʧʘʭ ʙʫʣʠ 

ʯʦʣʦʚʽʢʘʤʠ, ʢʫʨʮʷʤʠ. ʉʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʮʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʟʘ ʛʽʩʪʦʣʦʛʽʯʥʠʤʠ ʪʠʧʘʤʠ ʧʫʭʣʠʥ ʪʘ ʩʪʘʜʽʷʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʝ ʙʫʣʦ ʧʦʤʽʯʝʥʦ.  

ʄʫʪʘʥʪʥʠʡ ʪʠʧ ʨ53 ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʛʨʫʧʽ ɯɯʂʊ+ʭʽʤʽʦʪʝʨʘʧʽʷ (60,0 

%), ʪʦʜʽ ʷʢ ʜʠʢʠʡ ʪʠʧ ʨ53 ʧʝʨʝʚʘʞʘʚ ʫ ʛʨʫʧʽ ʭʽʤʽʦʪʝʨʘʧʽʾ (63,0 %), ʧʨʦʪʝ ʮʷ 
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ʨʽʟʥʠʮʷ ʥʝ ʜʦʩʷʛʣʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʫ ʚʽʜʤʽʥʥʽʩʪʴ 

ʚʠʷʚʣʝʥʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʝʢʩʧʨʝʩʽʾ PD-L1: ʫ ʛʨʫʧʽ ɯɯʂʊ+ʭʽʤʽʦʪʝʨʘʧʽʷ ʫʩʽ ʧʘʮʽʻʥʪʠ 

(100,0 %) ʤʘʣʠ ʧʦʟʠʪʠʚʥʫ ʝʢʩʧʨʝʩʽʶ PD-L1, ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʭʽʤʽʦʪʝʨʘʧʽʾ 

ʧʦʟʠʪʠʚʥʫ ʝʢʩʧʨʝʩʽʶ ʤʘʣʠ ʣʠʰʝ 55,6 % ʧʘʮʽʻʥʪʽʚ (ʨ = 0,003; ʪʘʙʣ. 4.4). 

ʊʘʙʣʠʮʷ 4.4 ï ɹʘʟʦʚʽ ʢʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʭ ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ 

ɿʤʽʥʥʽ 
ɯɯʂʊ+ʭʽʤʽʦʪʝʨʘ

ʧʽʷ 15 (35,7%) 

 ʍʽʤʽʦʪʝʨʘʧʽʷ 

27 (64,3%) 
ʨ 

ɺʽʢ, n (%) 

ʉʝʨʝʜʥʽʡ 

95% ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ 

< 60 

Ó 60 

 

59,7Ñ1,33 

56,8ï62,6 

8 (53,3) 

7 (46,7) 

 

57,7Ñ1,89 

53,8ï61,6 

14 (51,9) 

13 (48,1) 

0,927 

ʉʪʘʪʴ, n (%) 

ɾʽʥʦʯʘ 

ʏʦʣʦʚʽʯʘ 

 

2 (13,3) 

13 (86,7) 

 

6 (22,2) 

21 (77,8) 

0,689 

 

ʉʪʘʜʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, n (%) 

IAïIIA  

IIBïIIIB  

 

4 (26,7) 

11 (73,3) 

 

11 (40,7) 

16 (59,3) 

0,506 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʚʘʨʽʘʥʪ 

ʧʫʭʣʠʥʠ, n (%) 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʘ  

ʇʣʦʩʢʦʢʣʽʪʠʥʥʠʡ ʨʘʢ 

 

6 (40,0) 

9 (60,0) 

 

14 (51,9) 

13 (48,1) 

0,461 

 

ʉʪʘʪʫʩ ʧʘʣʽʥʥʷ, n (%) 

ʅʝ ʧʘʣʠʣʠ ʥʽʢʦʣʠ 

ʊʝʧʝʨʽʰʥʽ ʘʙʦ ʢʦʣʠʰʥʽ ʢʫʨʮʽ 

 

2 (13,3) 

13 (86,7) 

 

6 (22,2) 

21 (77,8) 

0,689 

ʉʪʘʪʫʩ ʨ53, n (%) 

ɼʠʢʠʡ ʪʠʧ  

ʄʫʪʘʥʪʥʠʡ ʪʠʧ 

 

6 (40,0) 

9 (60,0) 

 

17 (63,0) 

10 (37,0) 

0,152 

ɽʢʩʧʨʝʩʽʷ PD-L, n (%) 

ʅʝʛʘʪʠʚʥʘ 

ʇʦʟʠʪʠʚʥʘ 

 

0 (0,0) 

15 (100,0) 

 

12 (44,4) 

15 (55,6) 

0,003 

 

ʆʮʽʥʶʚʘʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ. ɿʘʛʘʣʴʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʧʘʮʽʻʥʪʘʤʠ ʩʪʘʥʦʚʠʚ 9,5 ʨʦʢʽʚ. ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʯʘʩʫ ʨʝʮʠʜʠʚ ʅɼʂʈʃ ʙʫʣʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ 9 ʽʟ 15 (60 %) ʭʚʦʨʠʭ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ + ɯɯʂʊ ʪʘ 17 
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ʽʟ 27 (63 %) ʭʚʦʨʠʭ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ. ʄʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʤʝʜʽʘʥʠ 

ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʽʜʛʨʫʧʘʭ ʭʽʨʫʨʛʽʯʥʦ 

ʧʨʦʣʽʢʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʽʟ ʅɼʂʈʃ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʨ53, ʝʢʩʧʨʝʩʽʾ PD-L1 ʪʘ ʚʠʜʫ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ (ʪʘʙʣ. 4.5).  

ʊʘʙʣʠʮʷ 4.5 ï ʄʝʜʽʘʥʠ ʚʠʞʠʚʘʥʦʩʪʽ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ ʭʚʦʨʠʭ ʥʘ 

ʅɼʂʈʃ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʨ53, ʝʢʩʧʨʝʩʽʾ PD-L ʪʘ ʪʠʧʫ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ 

ʪʝʨʘʧʽʾ 

ʉʪʘʪʫʩ ʧʘʮʽʻʥʪʽʚ ɼʠʢʠʡ ʪʠʧ 

ʨ53, ʤʽʩ. 

ʄʫʪʘʥʪʥʠʡ 

ʪʠʧ ʨ53, ʤʽʩ. 

Log-rank p 

ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

PD-L-ʥʝʛʘʪʠʚʥʽ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ, n=12 

109,4 98,8 0,3595 

PD-L-ʧʦʟʠʪʠʚʥʽ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ, n=15 

7,4 5,7 0,3935 

PD-L-ʧʦʟʠʪʠʚʥʽ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ ʪʘ 

ɯɯʂʊ, n=15 

9,1 93,8 0,0293 

ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

PD-L-ʥʝʛʘʪʠʚʥʽ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ, n=12 

114,5 103,8 0,3189 

PD-L-ʧʦʟʠʪʠʚʥʽ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ, n=15 

14,3 19,1 0,2629 

PD-L-ʧʦʟʠʪʠʚʥʽ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ ʪʘ 

ɯɯʂʊ, n=15 

36,4 ʄʝʜʽʘʥʘ ʥʝ 

ʜʦʩʷʛʥʫʪʘ 

0,4923 

 

ʉʝʨʝʜ PD-L1-ʥʝʛʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʣʠʰʝ ʭʽʤʽʦʪʝʨʘʧʽʶ, ʥʝ 

ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʪʘ ʫ ʟʘʛʘʣʴʥʽʡ ʚʠʞʠʚʘʥʦʩʪʽ. ʋ ʛʨʫʧʽ PD-L1-ʧʦʟʠʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ 

ʭʽʤʽʦʪʝʨʘʧʽʶ ʙʝʟ ʽʤʫʥʦʪʝʨʘʧʽʾ, ʚʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʘ 

ʚʠʞʠʚʘʥʽʩʪʴ ʟʘʣʠʰʘʣʠʩʷ ʥʠʟʴʢʠʤʠ ʷʢ ʫ ʭʚʦʨʠʭ ʽʟ ʜʠʢʠʤ ʪʠʧʦʤ ʨ53, ʪʘʢ ʽ ʫ ʭʚʦʨʠʭ 

ʟ ʤʫʪʘʥʪʥʠʤ ʪʠʧʦʤ ʨ53 ʙʝʟ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʫ ʚʠʞʠʚʘʥʦʩʪʽ.  

ʅʘʡʙʽʣʴʰ ʚʠʨʘʟʥʘ ʨʽʟʥʠʮʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʩʝʨʝʜ PD-L1-ʧʦʟʠʪʠʚʥʠʭ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ɯɯʂʊ. ʋ ʮʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʠ 
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ʟ ʤʫʪʘʥʪʥʠʤ ʪʠʧʦʤ p53 ʤʘʣʠ ʩʫʪʪʻʚʦ ʚʠʱʫ ʤʝʜʽʘʥʫ ʚʠʞʠʚʘʥʦʩʪʽ ʙʝʟ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ï 93,8 ʤʽʩʷʮʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʣʠʰʝ 9,1 ʤʽʩʷʮʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʜʠʢʠʤ 

ʪʠʧʦʤ p53 (p = 0,0293). ʎʝ ʻʜʠʥʘ ʧʽʜʛʨʫʧʘ, ʚ ʷʢʽʡ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʫ ʨʽʟʥʠʮʶ (ʨʠʩ. 4.16 ʪʘ ʨʠʩ. 4.17).  

 

ʈʠʩʫʥʦʢ 4.16 ï ɺʠʞʠʚʘʥʽʩʪʴ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʫ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ 

PD-L1-ʧʦʟʠʪʠʚʥʠʭ ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ ʚ ʢʦʤʙʽʥʘʮʽʾ 

ʟ ɯɯʂʊ 

 

 

ʈʠʩʫʥʦʢ 4.17 ï ɿʨʘʟʦʢ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʅɼʂʈʃ ʟ ʧʦʟʠʪʠʚʥʦʶ ʝʢʩʧʨʝʩʽʻʶ 

PD-L1 ʪʘ ʤʫʪʘʥʪʥʠʤ ʪʠʧʦʤ ʨ53 (ʟʙʽʣʴʰʝʥʥʷ Ĭ400) 
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ɺʦʜʥʦʯʘʩ ʟʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʪʽʡ ʞʝ ʧʽʜʛʨʫʧʽ ʙʫʣʘ ʚʠʱʦʶ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʤʫʪʘʥʪʥʠʤ ʪʠʧʦʤ p53, ʘʣʝ ʥʝ ʜʦʩʷʛʣʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ: ʤʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ 

ʚʠʞʠʚʘʥʦʩʪʽ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʜʠʢʠʤ ʪʠʧʦʤ ʨ53 ʩʢʣʘʣʘ 36,4 ʤʽʩʷʮʽʚ, ʪʦʜʽ ʷʢ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʫʪʘʥʪʥʠʤ ʪʠʧʦʤ p53 ʚʦʥʘ ʥʝ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʧʦʪʝʥʮʽʡʥʝ ʧʦʢʨʘʱʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɯɯʂʊ ʩʘʤʝ ʫ ʭʚʦʨʠʭ ̔ ʟ 

ʤʫʪʘʮʽʷʤʠ ʚ ʛʝʥʽ TP53 (ʨʠʩ. 4.18). 

 

ʈʠʩʫʥʦʢ 4.18 ï ɿʘʛʘʣʴʥʘ ʚʠʞʠʚʘʥʽʩʪ ɹʫ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ PD-L1-

ʧʦʟʠʪʠʚʥʠʭ ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʭʽʤʽʦʪʝʨʘʧʽʶ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ɯɯʂʊ 

 

ʆʪʞʝ, ʫ ʭʽʨʫʨʛʽʯʥʦ ʧʨʦʣʽʢʦʚʘʥʠʭ ʭʚʦʨʠʭ ʥʘ ʅɼʂʈʃ ʟ ʧʦʟʠʪʠʚʥʦʶ 

ʝʢʩʧʨʝʩʽʻʶ PD-L1 ʤʫʪʘʮʽʾ TP53, ʚʠʟʥʘʯʝʥʽ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ, ʘʩʦʮʽʶʶʪʴʩʷ ʟ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʙʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʘʜôʶʚʘʥʪʥʦʾ ʭʽʤʽʦ- ʪʘ ̔ʤʫʥʦʪʝʨʘʧʽʾ. ʊʘʢʘ ʘʩʦʮʽʘʮʽʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ PD-L1-

ʥʝʛʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʫʱʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ TP53 ʪʘ PD-L1 ̫ʢ 

ʧʨʝʜʠʢʪʦʨʽʚ ʚʽʜʧʦʚʽʜʽ ʥʘ ʽʤʫʥʦʪʝʨʘʧʽʶ.  
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ΞΜΦ 
 

ʈʆɿɼɯʃ 5 

ɺʀɺʏɽʅʅʗ ʇʈɽɼʀʂʊʆʈɯɺ ɽʌɽʂʊʀɺʅʆʉʊɯ ɯʅɻɯɹɯʊʆʈɯɺ 

ɯʄʋʅʅʀʍ ʂʆʅʊʈʆʃʔʅʀʍ ʊʆʏʆʂ ʅɸ ʈɯɺʅɯ ɻɽʅʆʄʋ 

 

5.1. ɯʤʫʥʥʠʡ ʧʽʜʪʠʧ ʷʢ ʤʦʜʝʨʘʪʦʨ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʤʫʪʘʮʽʡ ʫ 

ʭʚʦʨʠʭ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ: ʘʥʘʣʽʟ ʜʘʥʠʭ TCGA 

ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 390 ʭʚʦʨʠʭ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ. 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʚ 65,2 Ñ 10,06 ʨʦʢʽʚ (ʽʥʪʝʨʚʘʣ: 39ï88), ʽʟ ʥʝʟʥʘʯʥʠʤ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʞʽʥʦʢ (54,1 %). ʇʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ ʧʽʜʛʨʫʧʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʤʫʥʥʦʛʦ ʧʽʜʪʠʧʫ ʧʫʭʣʠʥʠ: ʚʠʩʦʢʠʡ (n = 150), ʩʝʨʝʜʥʽʡ (n = 150) ʪʘ 

ʥʠʟʴʢʠʡ (n = 90). 

ʄʽʞ ʧʽʜʛʨʫʧʘʤʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʘ ʨʽʟʥʠʮʷ ʫ ʚʽʮʽ: 

ʧʘʮʽʻʥʪʠ ʟ ʚʠʩʦʢʠʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʙʫʣʠ ʥʘʡʩʪʘʨʰʠʤʠ (p = 0,0097). ʈʦʟʧʦʜʽʣ 

ʟʘ ʩʪʘʪʪʶ ʪʘ ʩʪʘʜʽʻʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽʩʪʦʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ. 

ʅʘʡʚʠʱʫ ʯʘʩʪʦʪʫ ʤʫʪʘʮʽʡ TP53 ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʛʨʫʧʽ ʟ ʩʝʨʝʜʥʽʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ 

(64,7 %), ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʽ ʟ ʚʠʩʦʢʠʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʮʷ ʯʘʩʪʢʘ ʙʫʣʘ ʥʘʡʥʠʞʯʦʶ 

(30 %) (p <0,0001). ʄʫʪʘʮʽʾ KRAS ʯʘʩʪʽʰʝ ʪʨʘʧʣʷʣʠʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʠʤ 

ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ (39,3 %, p = 0,024). ɼʣʷ ʽʥʰʠʭ ʤʫʪʘʮʽʡ (STK11, KEAP1, EGFR, 

BRAF) ʪʘ ʢʦ-ʤʫʪʘʮʽʡ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʚʠʷʚʣʝʥʦ (ʪʘʙʣ. 5.1). 

ʊʘʙʣʠʮʷ 5.1 ï ʂʣʽʥʽʢʦ-ʧʘʪʦʣʦʛʽʯʥʘ  ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʘʪʝʛʦʨʽʡ 

ʽʤʫʥʥʠʭ  ʧʽʜʪʠʧʽʚ 

ɿʤʽʥʥʽ ɿʘʛʘʣʦʤ, 

n=390 

ɺʠʩʦʢʠʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=150 

ʉʝʨʝʜʥʽʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=150 

ʅʠʟʴʢʠʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=90 

ʨ 

ʉʝʨʝʜʥʽʡ ʚʽʢ (ʨʦʢʠ, 

ʽʥʪʝʨʚʘʣ) 

65,2Ñ10,06 

(39ï88) 

67,0Ñ9,23 

(41ï87) 

60,0Ñ9,67 

(39ï88) 

62,7Ñ11,4 

(40ï87) 

0,0097 

ʉʪʘʪʴ, n (%) 

ɾʽʥʦʯʘ 

ʏʦʣʦʚʽʯʘ 

 

211 (54,1) 

179 (45,9) 

 

85 (56,7) 

65 (43,3) 

 

82 (54,7) 

68 (45,3) 

 

44 (48,9) 

46 (51,1) 

0,496 

 



ΞΝΜ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.1 

ɿʤʽʥʥʽ ɿʘʛʘʣʦʤ, 

n=390 

ɺʠʩʦʢʠʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=150 

ʉʝʨʝʜʥʽʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=150 

ʅʠʟʴʢʠʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=90 

ʨ 

ʉʪʘʜʽʷ, n (%) 

ɯ 

ɯɯ 

ɯɯɯ 

IV 

ʅʝʚʽʜʦʤʘ 

 

190 (48,7) 

76 (19,5) 

51 (13,1) 

18 (4,6) 

55 (14,1) 

 

84 (56,0) 

25 (16,7) 

19 (12,7) 

6 (3,9) 

16 (10,7) 

 

74 (49,3) 

30 (20,0) 

18 (12,0) 

6 (4,0) 

22 (14,7) 

 

32 (35,6) 

21 (23,3) 

14 (15,6) 

6 (6,7) 

17 (18,9) 

0,228 

ʄʫʪʘʮʽʷ ʊʈ53, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

194 (49,7) 

196 (50,3) 

 

45 (30,0) 

105 (70,0) 

 

97 (64,7) 

53 (35,3) 

 

52 (57,8) 

38 (42,2) 

<0,001 

ʄʫʪʘʮʽʷ KRAS, n (%)  

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

126 (32,3) 

264 (67,7) 

 

59 (39,3) 

91 (60,7) 

 

37 (24,7) 

113 (75,3) 

 

30 (33,3) 

60 (66,7) 

0,024 

ʄʫʪʘʮʽʷ STK11, n (%)  

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

62 (15,9) 

328 (84,1) 

 

23 (15,3) 

127 (84,7) 

 

19 (12,7) 

131 (87,3) 

 

20 (22,2) 

70 (77,8) 

0,142 

ʄʫʪʘʮʽʷ KEAP1, n 

(%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

 

71 (18,2) 

319 (81,8) 

 

 

23 (15,3) 

127 (84,7) 

 

 

26 (17,3) 

124 (82,7) 

 

 

22 (24,4) 

68 (75,6) 

0,196 

ʄʫʪʘʮʽʷ EGFR, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

57 (14,6) 

333 (85,4) 

 

21 (14,0) 

129 (86,0) 

 

26 (17,3) 

124 (82,7) 

 

10 (11,1) 

80 (88,9) 

0,403 

ʄʫʪʘʮʽʷ BRAF, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

26 (6,7) 

364 (93,3) 

 

8 (5,3) 

142 (94,7) 

 

12 (8,0) 

138 (92,0) 

 

6 (6,7) 

84 (93,3) 

0,651 

ʂʦ-ʤʫʪʘʮʽʷ 

KRAS+TP53, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

 

45 (11,5) 

345 (88,5) 

 

 

11 (8,0) 

138 (92,0) 

 

 

22 (14,7) 

128 (85,3) 

 

 

12 (13,3) 

78 (86,7) 

0,115 

ʂʦ-ʤʫʪʘʮʽʷ 

KRAS+STK11, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

 

33 (8,5) 

357 (91,5) 

 

 

16 (10,7) 

134 (89,3) 

 

 

7 (4,7) 

143 (95,3) 

 

 

10 (11,1) 

80 (88,9) 

0,103 

  



ΞΝΝ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.1 

ɿʤʽʥʥʽ ɿʘʛʘʣʦʤ, 

n=390 

ɺʠʩʦʢʠʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=150 

ʉʝʨʝʜʥʽʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=150 

ʅʠʟʴʢʠʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=90 

ʨ 

ʂʦ-ʤʫʪʘʮʽʷ 

KRAS+KEAP1, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

 

30 (7,7) 

360 (92,3) 

 

 

13 (8,7) 

137 (91,3) 

 

 

6 (4,0) 

144 (96,0) 

 

 

11 (12,2) 

79 (87,8) 

0,058 

ʂʦ-ʤʫʪʘʮʽʷ 

STK11+KEAP, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

 

18 (4,6) 

372 (95,4) 

 

 

8 (5,3) 

142 (94,7) 

 

 

3 (2,0) 

147 (98,0) 

 

 

7 (7,8) 

83 (92,2) 

0,103 

 

ɺʠʞʠʚʘʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʽʤʫʥʥʠʤʠ ʧʽʜʪʠʧʘʤʠ. ɼʣʷ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʽʤʫʥʥʦʛʦ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʥʘ ʧʝʨʝʙʽʛ ʘʜʝʥʦʢʘʨʮʠʥʦʤʠ ʣʝʛʝʥʴ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘ ʤʝʪʦʜʦʤ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ ʟ 

ʧʦʜʘʣʴʰʠʤ ʧʦʨʽʚʥʷʥʥʷʤ ʢʨʠʚʠʭ ʤʽʞ ʚʠʟʥʘʯʝʥʠʤʠ ʽʤʫʥʥʠʤʠ ʧʽʜʪʠʧʘʤʠ ʧʫʭʣʠʥʠ. 

ɼʦ ʘʥʘʣʽʟʫ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʧʘʮʽʻʥʪʠ ʟ ʜʦʩʪʫʧʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-

ʙʽʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ 

ʚʠʙʽʨʢʠ ʪʘ ʢʦʨʝʢʪʥʽʩʪʴ ʩʪʨʘʪʠʬʽʢʘʮʽʾ. ʅʘ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ 

ʢʦʛʦʨʪʽ ʟʘʬʽʢʩʦʚʘʥʦ 204 (52,3%) ʣʝʪʘʣʴʥʽ ʚʠʧʘʜʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʜʦʩʪʘʪʥʶ 

ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʡ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʯʽʪʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʢʨʘʱʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʽʤʫʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʫʭʣʠʥʠ. ʄʝʜʽʘʥʘ 

ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʠʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʩʪʘʥʦʚʠʣʘ 59,7 

ʤʽʩʷʮʷ, ʱʦ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʛʨʫʧʠ ʽʟ ʩʝʨʝʜʥʴʦʶ ʽʤʫʥʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ (45,2 ʤʽʩʷʮʷ) ʪʘ ʦʩʦʙʣʠʚʦ ʛʨʫʧʠ ʟ ʥʠʟʴʢʠʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ, ʜʝ 

ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 29,9 ʤʽʩʷʮʷ. ɿʘʩʪʦʩʦʚʘʥʠʡ Log-rank ʪʝʩʪ 

ʧʦʢʘʟʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʪʨʴʦʤʘ ʛʨʫʧʘʤʠ (ɢĮ = 12,76; p = 

0,0017), ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʩʠʣʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʨʽʚʥʝʤ ʽʤʫʥʥʦʛʦ ʧʽʜʪʠʧʫ ʪʘ 

ʚʠʞʠʚʘʥʽʩʪʶ ʧʘʮʽʻʥʪʽʚ ʟ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʶ ʣʝʛʝʥʴ (ʨʠʩ. 5.1). ɸʥʘʣʽʟ ʥʘʦʯʥʦ 

ʜʝʤʦʥʩʪʨʫʻ ʧʦʩʪʫʧʦʚʝ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʛʥʦʟʫ ʟʽ ʟʥʠʞʝʥʥʷʤ ʽʤʫʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ 
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ʚʽʜʧʦʚʽʜʘʻ ʙʽʦʣʦʛʽʯʥʠʤ ʫʷʚʣʝʥʥʷʤ ʧʨʦ ʨʦʣʴ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ, 

ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʫ ʢʦʥʪʨʦʣʽ ʨʦʩʪʫ ʧʫʭʣʠʥʠ. 

 

ʈʠʩʫʥʦʢ 5.1 ï ʂʨʠʚʽ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘïʄʘʡʻʨʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʽʤʫʥʥʦʛʦ ʧʽʜʪʠʧʫ ʧʫʭʣʠʥʠ 

 

ʇʨʝʜʠʢʪʦʨʠ ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʽʤʫʥʥʠʤʠ ʧʽʜʪʠʧʘʤʠ. 

ʇʦʩʣʽʜʦʚʥʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʂʦʢʩʘ ʜʣʷ 

ʧʽʜʛʨʫʧ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʠʩʦʢʠʤ, ʩʝʨʝʜʥʽʤ ʪʘ ʥʠʟʴʢʠʤ ʽʤʫʥʥʠʤʠ ʧʽʜʪʠʧʘʤʠ. ʋ 

ʢʦʛʦʨʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʠʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʩʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʟʤʽʥʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ ʘʩʦʮʽʘʮʽʶ ʟ ʨʠʟʠʢʦʤ ʩʤʝʨʪʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʜʽʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʤʫʪʘʮʽʷ STK11 ʪʘ ʢʦ-ʤʫʪʘʮʽʷ KRAS+TP53. ʂʦʞʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʘʜʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʩʦʮʽʶʚʘʣʦʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʠʟʠʢʫ ʩʤʝʨʪʽ ʥʘ 46 % (HR = 

1,46; 95% ɼɯ: 1,10ï1,95; p = 0,010). ʄʫʪʘʮʽʷ STK11 ʙʫʣʘ ʧʦʚôʷʟʘʥʘ ʟ ʤʘʡʞʝ 

ʯʦʪʠʨʠʨʘʟʦʚʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʠʟʠʢʫ ʩʤʝʨʪʽ (HR = 3,89; 95% ɼɯ: 1,18ï12,84; p = 

0,026). ʂʦ-ʤʫʪʘʮʽʷ KRAS+TP53 ʤʘʣʘ ʱʝ ʚʠʱʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ (HR = 

5,14; 95% ɼɯ: 1,27ï20,86; p = 0,022). ɯʥʰʽ ʟʤʽʥʥʽ, ʚʢʣʶʯʘʶʯʠ ʚʽʢ, ʩʪʘʪʴ, ʧʦʦʜʠʥʦʢʽ 

ʤʫʪʘʮʽʾ KRAS, TP53, KEAP1, EGFR ʘʙʦ BRAF, ʘ ʪʘʢʦʞ ʽʥʰʽ ʢʦ-ʤʫʪʘʮʽʾ, ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʘʛʘʣʴʥʫ ʚʠʞʠʚʘʥʽʩʪʴ (ʫʩʽ p > 0,05). 



ΞΝΟ 
 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʚʽʪʴ ʫ ʧʽʜʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʛʘʣʦʤ 

ʩʧʨʠʷʪʣʠʚʠʤ ʽʤʫʥʥʠʤ ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ, ʤʫʪʘʮʽʾ STK11 ʪʘ ʧʦʻʜʥʘʥʥʷ ʤʫʪʘʮʽʡ 

KRAS+TP53 ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪ ɹʨʠʟʠʢ ʩʤʝʨʪʽ (ʨʠʩ. 5.2). 

 

ʈʠʩʫʥʦʢ 5.2 ï ʃʽʩʦʚʠʡ ʛʨʘʬʽʢ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʛʥʦʩʪʠʯʥʽ ʬʘʢʪʦʨʠ 

ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʠʤ ̔ʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʟʘ ʜʘʥʠʤʠ ʨʝʛʨʝʩʽʾ ʂʦʢʩʘ 

 

ʋ ʭʚʦʨʠʭ ʽʟ ʩʝʨʝʜʥʽʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ 

ʧʨʦʛʥʦʩʪʠʯʥʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʠ ʚʽʢ, ʢʦ-ʤʫʪʘʮʽʷ 

KRAS+STK11, ʢʦ-ʤʫʪʘʮʽʷ KRAS+KEAP1 ʪʘ ʢʦ-ʤʫʪʘʮʽʷ STK11+KEAP1. ʈʠʟʠʢ 

ʩʤʝʨʪʽ ʟʨʦʩʪʘʚ ʥʘ 3,4 % ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʞʠʪʪʷ (HR = 1,034; 95% CI: 1,01ï1,06; p 

= 0,021). ʂʦ-ʤʫʪʘʮʽʷ KRAS+STK11 ʘʩʦʮʽʶʚʘʣʘʩʷ ʟ ʧʦʥʘʜ 10-ʢʨʘʪʥʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʠʟʠʢʫ ʩʤʝʨʪʽ (HR = 10,57; 95% CI: 1,56ï71,41; p = 0,016). ʂʦ-

ʤʫʪʘʮʽʷ KRAS+KEAP1 ʪʘʢʦʞ ʤʘʣʘ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ (HR = 6,67; 95% CI: 

1,31ï33,93; p = 0,022). ʇʨʦʪʝ, ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʝ ʧʽʜʚʠʱʫʚʘʣʘ ʨʠʟʠʢ ʩʤʝʨʪʽ, ʜʦ 

16,6 ʨʘʟʽʚ (HR = 16,60; 95% CI: 1,94ï142,21; p = 0,010) ʢʦ-ʤʫʪʘʮʽʷ STK11+KEAP1. 

ɯʥʰʽ ʢʣʽʥʽʢʦ-ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ (ʩʪʘʪʴ, ʩʪʘʜʽʷ, ʦʢʨʝʤʽ ʤʫʪʘʮʽʾ BRAF, EGFR, 
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KRAS, TP53 ʪʦʱʦ) ʥʝ ʧʦʢʘʟʘʣʠ ʜʦʩʪʦʚʽʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʮʽʡ 

ʧʽʜʛʨʫʧʽ (ʫʩʽ p > 0,05). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʦʯʘ ʧʘʮʽʻʥʪʠ ʟ ʩʝʨʝʜʥʽʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʟʘʛʘʣʦʤ ʤʘʶʪʴ 

ʧʦʤʽʨʥʠʡ ʧʨʦʛʥʦʟ, ʥʘʷʚʥʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʤʫʪʘʮʽʡ, ʦʩʦʙʣʠʚʦ STK11+KEAP1, 

ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ ʚʠʞʠʚʘʥʽʩʪʴ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʤʫʪʘʮʽʡʥʦʛʦ 

ʧʨʦʬʽʣʶ ʟ ʽʤʫʥʥʠʤ ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ ʧʫʭʣʠʥʠ (ʨʠʩ. 5.3). 

 

ʈʠʩʫʥʦʢ 5.3 ï ʃʽʩʦʚʠʡ ʛʨʘʬʽʢ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʛʥʦʩʪʠʯʥʽ ʬʘʢʪʦʨʠ 

ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʩʝʨʝʜʥʽʤ ̔ʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʟʘ ʜʘʥʠʤʠ ʨʝʛʨʝʩʽʾ ʂʦʢʩʘ 

 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʥʟʴʢʠʤ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʞʦʜʥʠʡ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʝ ʚʠʷʚʠʚʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤ (ʫʩʽ p > 0,05). ɺʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʪʝʥʜʝʥʮʽʾ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʩʤʝʨʪʽ ʜʣʷ ʜʝʷʢʠʭ ʬʘʢʪʦʨʽʚ. ɿʦʢʨʝʤʘ ʤʫʪʘʮʽʷ 

KRAS ʘʩʦʮʽʶʚʘʣʘʩʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʠʟʠʢʫ ʩʤʝʨʪʽ ʙʽʣʴʰ ʥʽʞ ʫ 3 ʨʘʟʠ (HR = 3,09; 

95% CI: 0,83ï11,50; p = 0,092). ʑʦʜʦ ʩʪʘʪʽ, ʪʦ ʯʦʣʦʚʽʢʠ ʤʘʣʠ ʚʠʱʠʡ ʨʠʟʠʢ ʩʤʝʨʪʽ 

(HR = 1,79; 95% CI: 0,89ï3,57; p = 0,100), ʥʽʞ ʞʽʥʢʠ. 

ʄʫʪʘʮʽʾ TP53 (HR = 2,04) ʪʘ EGFR (HR = 2,36) ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ ʥʝʩʧʨʠʷʪʣʠʚʽ 

ʘʩʦʮʽʘʮʽʾ, ʦʜʥʘʢ ʚʦʥʠ ʥʝ ʜʦʩʷʛʣʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (p = 0,107). ɯʥʰʽ 
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ʛʝʥʝʪʠʯʥʽ ʟʤʽʥʠ, ʚʢʣʶʯʘʶʯʠ ʢʦ-ʤʫʪʘʮʽʾ (KRAS+TP53, STK11+KEAP1 ʪʦʱʦ), ʥʝ 

ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʮʽʡ ʧʽʜʛʨʫʧʽ. 

 ʆʪʞʝ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʤʠ ʣʝʛʝʥʴ, ʱʦ ʤʘʶʪʴ  ʥʠʟʴʢʠʡ ̔ʤʫʥʥʠʡ 

ʧʽʜʪʠʧ ʞʦʜʥʘ ʟʤʽʥʥʘ ʥʝ ʤʘʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ ʟ ʚʠʞʠʚʘʥʽʩʪʶ, 

ʦʜʥʘʢ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʛʽʨʰʦʛʦ ʧʨʦʛʥʦʟʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʫʪʘʮʽʾ 

KRAS. ʄʦʞʣʠʚʦ, ʥʝʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ (n = 90) ʦʙʤʝʞʠʚ ʩʪʘʪʠʩʪʠʯʥʫ 

ʧʦʪʫʞʥʽʩʪʴ ʤʦʜʝʣʽ (ʨʠʩ. 5.4). 

 

ʈʠʩʫʥʦʢ 5.4 ï ʃʽʩʦʚʠʡ ʛʨʘʬʽʢ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʛʥʦʩʪʠʯʥʽ ʬʘʢʪʦʨʠ 

ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʠʟʴʢʠʤ ̔ʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʟʘ ʜʘʥʠʤʠ ʨʝʛʨʝʩʽʾ ʂʦʢʩʘ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʤʫʪʘʮʽʡʥʠʤ ʧʨʦʬʽʣʝʤ ʪʘ ʽʤʫʥʥʠʤ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ ʧʫʭʣʠʥʠ ʻ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʞʠʚʘʥʽʩʪʴ 

ʭʚʦʨʠʭ ʥʘ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ. ʄʫʪʘʮʽʾ STK11, KEAP1, KRAS ʪʘ TP53 ʤʘʶʪʴ 

ʟʥʘʯʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʚʧʣʠʚ ʟʘʣʝʞʥʦ ʚʽʜ ʽʤʫʥʥʦʛʦ ʧʽʜʪʠʧʫ ʧʫʭʣʠʥʠ.  

 

  



ΞΝΣ 
 

5.2. ʄʦʣʝʢʫʣʷʨʥʽ ʪʘ ʽʤʫʥʥʽ ʧʨʝʜʠʢʪʦʨʠ ʚʠʞʠʚʘʥʦʩʪʽ ʧʨʠ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʽʡ ʢʘʨʮʠʥʦʤʽ ʣʝʛʝʥʴ: ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ TCGA 

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʤʫʪʘʮʽʡʥʠʤ 

ʩʪʘʪʫʩʦʤ, ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʪʘ ʟʘʛʘʣʴʥʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʫ 419 ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʣʝʛʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʤʽʥʝʥʠʭ ʛʝʥʘʭ (TP53, TTN, PIK3CA ʪʘ KEAP1/NFE2L2), 

ʧʨʠʯʦʤʫ ʾʭʥʽʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʚʧʣʠʚ ʦʮʽʥʶʚʘʚʩʷ ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ ʢʦʤʙʽʥʘʮʽʷʭ. 

ʇʽʜʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʤʫʥʥʠʭ ʧʽʜʪʠʧʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʫʪʘʮʽʡʥʠʤ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʷʤʠ. 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʛʦʨʪʠ ʩʪʘʥʦʚʠʚ 67,0 Ñ 8,53 ʨʦʢʫ (ʜʽʘʧʘʟʦʥ: 

39ï84 ʨʦʢʠ), ʧʨʠʯʦʤʫ 74,7% ʧʘʮʽʻʥʪʽʚ ʙʫʣʠ ʯʦʣʦʚʽʢʘʤʠ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʚʠʧʘʜʢʽʚ ʙʫʣʘ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ: 43,2 % ï ʩʪʘʜʽʷ I, 29,6 % ï ʩʪʘʜʽʷ 

II. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʽʤʫʥʥʠʭ ʧʽʜʪʠʧʽʚ, 41,3 % ʧʘʮʽʻʥʪʽʚ (n = 173) ʥʘʣʝʞʘʣʠ ʜʦ 

ʛʨʫʧʠ ʟ ʚʠʩʦʢʦʶ ʘʙʦ ʩʝʨʝʜʥʴʦʶ ʽʤʫʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʫʭʣʠʥʠ (C2, C3, C6), ʪʦʜʽ 

ʷʢ 58,7 % (n = 246) ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʧʽʜʪʠʧʫ ʟ ʥʠʟʴʢʦʶ ʽʤʫʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ (C1, 

C4). 

ʑʦʜʦ ʤʫʪʘʮʽʡʥʦʛʦ ʩʪʘʪʫʩʫ: ʤʫʪʘʮʽʾ TP53 ʚʠʷʚʣʝʥʦ ʫ 90,0 % ʧʘʮʽʻʥʪʽʚ (n = 

377), TTN ï ʫ 85,0 % (n = 356), ʘ PIK3CA ï ʫ 13,4 % (n = 56). ʏʝʨʝʟ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʪʘ ʚʟʘʻʤʦʚʠʢʣʶʯʝʥʥʷ, ʤʫʪʘʮʽʾ KEAP1 ʽ NFE2L2 ʙʫʣʠ ʦʙ'ʻʜʥʘʥʽ ʚ 

ʻʜʠʥʫ ʟʤʽʥʥʫ, ʷʢʘ ʚʠʷʚʣʷʣʘʩʷ ʫ 27,9 % ʚʠʧʘʜʢʽʚ (n = 117). ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʢʦ-

ʤʫʪʘʮʽʻʶ ʙʫʣʘ TTN+TP53, ʷʢʘ ʟʫʩʪʨʽʯʘʣʘʩʴ ʫ 76,1 % ʧʘʮʽʻʥʪʽʚ (n = 319), ʪʦʜʽ ʷʢ 

TP53+PIK3CA ï ʫ 11,5% (n = 48). ʏʘʩʪʦʪʠ ʮʠʭ ʤʫʪʘʮʽʡ ʥʝ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʽʤʫʥʥʠʤʠ ʧʽʜʪʠʧʘʤʠ, ʟʘ ʚʠʥʷʪʢʦʤ KEAP1/NFE2L2, ʷʢʽ 

ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʣʠʩʴ ʫ ʛʨʫʧʽ ʟ ʥʠʟʴʢʦʶ ʽʤʫʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ (p = 0,012). 

ɸʩʦʮʽʘʮʽʾ ʤʽʞ ʤʫʪʘʮʽʡʥʠʤ ʩʪʘʪʫʩʦʤ ʽ ʽʤʫʥʥʠʤʠ ʧʽʜʪʠʧʘʤʠ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʝ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʯʘʩʪʦʪʘʭ 

ʤʫʪʘʮʽʡ TP53 (p = 0,910), TTN (p = 0,779) ʘʙʦ PIK3CA (p = 0,584) ʤʽʞ ʛʨʫʧʘʤʠ ʟ 

ʚʠʩʦʢʦʶ/ʩʝʨʝʜʥʴʦʶ ʪʘ ʥʠʟʴʢʦʶ ʽʤʫʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ʅʘʪʦʤʽʩʪʴ ʤʫʪʘʮʽʾ 

KEAP1/NFE2L2 ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ ʛʨʫʧʽ ʟ ʥʠʟʴʢʠʤ ʽʤʫʥʥʠʤ 

ʧʽʜʪʠʧʦʤ (32,5 % ʧʨʦʪʠ 21,4 %, p = 0,012), ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʾʭʥʽʡ ʟʚôʷʟʦʢ ʟ 



ΞΝΤ 
 
ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ ʧʫʭʣʠʥʠ. ʂʦ-ʤʫʪʘʮʽʾ TP53+TTN ʪʘ 

TP53+PIK3CA ʙʫʣʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʤʽʞ ʧʽʜʪʠʧʘʤʠ (p = 0,594 ʪʘ p = 0,713 

ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜ ʽʤʫʥʥʦʛʦ 

ʬʝʥʦʪʠʧʫ. ʆʪʞʝ, ʩʝʨʝʜ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʤʫʪʘʮʽʡ ʣʠʰʝ ʩʪʘʪʫʩ KEAP1/NFE2L2 

ʚʠʷʚʠʚ ʧʦʪʝʥʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʟ ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʫʭʣʠʥ (ʪʘʙʣ. 

5.2). 

ʊʘʙʣʠʮʷ 5.2 ï ɿʚôʷʟʦʢ ʤʽʞ ʢʣʽʥʽʯʥʠʤʠ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʽʤʫʥʥʠʤʠ ʧʽʜʪʠʧʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʤʠ 

ʢʘʨʮʠʥʦʤʘʤʠ ʣʝʛʝʥʴ 

ɿʤʽʥʥʽ ɿʘʛʘʣʦʤ, 

n=419 

ɺʠʩʦʢʠʡ/ 

ʩʝʨʝʜʥʽʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, n=173 

ʅʠʟʴʢʠʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=246 

ʨ 

ʉʝʨʝʜʥʽʡ ʚʽʢ (ʨʦʢʠ, 

ʽʥʪʝʨʚʘʣ) 

67,0Ñ8,53 

(39ï84) 

66,3Ñ8,68 

(40ï84) 

67,4Ñ8,40 

(39ï84) 

0,2497 

ʉʪʘʪʴ, n (%) 

ɾʽʥʦʯʘ 

ʏʦʣʦʚʽʯʘ 

 

106 (25,3) 

313 (74,7) 

 

49 (28,3) 

124 (71,7) 

 

57 (23,2) 

189 (76,8) 

0,232 

ʉʪʘʜʽʷ, n (%) 

ɯ 

ɯɯ 

ɯɯɯ 

IV 

ʅʝʚʽʜʦʤʘ 

 

181 (43,2) 

124 (29,6) 

58 (13,8) 

5 (1,2) 

51 (12,2) 

 

74 (42,8) 

53 (30,6) 

22 (12,7) 

2 (1,2) 

22 (12,7) 

 

107 (43,5) 

71 (28,9) 

36 (14,6) 

3 (1,2) 

29 (11,8) 

0,977 

ʄʫʪʘʮʽʷ TTN, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

356 (85,0) 

63 (15,0) 

 

148 (85,5) 

25 (14,5) 

 

208 (84,6) 

38 (15,4) 

0,779 

ʄʫʪʘʮʽʷ ʊʈ53, n (%)  

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

377 (90,0) 

42 (10,0) 

 

156 (90,2) 

17 (9,8) 

 

221 (89,8) 

25 (10,2) 

0,910 

ʄʫʪʘʮʽʷ PIK3CA, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ 

 

56 (13,4) 

363 (86,6) 

 

25 (14,5) 

148 (85,5) 

 

31 (12,6) 

215 (87,4) 

0,584 

  



ΞΝΥ 
 
ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.2 

ɿʤʽʥʥʽ ɿʘʛʘʣʦʤ, 

n=419 

ɺʠʩʦʢʠʡ/ 

ʩʝʨʝʜʥʽʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, n=173 

ʅʠʟʴʢʠʡ 

ʽʤʫʥʥʠʡ 

ʧʽʜʪʠʧ, 

n=246 

ʨ 

ʄʫʪʘʮʽʷ 

KEAP1/NFE2L2, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

 

117 (27,9) 

302 (72,1) 

 

 

37 (21,4) 

136 (78,6) 

 

 

80 (32,5) 

166 (67,5) 

0,012 

ʂʦ-ʤʫʪʘʮʽʷ TTN+TP53, 

n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

 

319 (76,1) 

100 (23,9) 

 

 

134 (77,5) 

39 (22,5) 

 

 

185 (75,2) 

61 (24,8) 

0,594 

ʂʦ-ʤʫʪʘʮʽʷ 

TP53+PIK3CA, n (%) 

ʇʨʠʩʫʪʥʷ 

ɺʽʜʩʫʪʥʷ  

 

 

48 (11,5) 

371 (88,5) 

 

 

21 (12,1) 

152 (87,9) 

 

 

27 (11,0) 

219 (89,0) 

0,713 

  

ʋ ʧʽʜʩʫʤʢʫ, ʥʘʰ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʦʦʜʠʥʦʢʠʭ 

ʤʫʪʘʮʽʡ ʽ ʢʦ-ʤʫʪʘʮʽʡ ʚʠʥʠʢʘʣʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʽʤʫʥʥʠʤʠ 

ʧʽʜʪʠʧʘʤʠ. ɭʜʠʥʦʶ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʙʫʣʠ ʤʫʪʘʮʽʾ 

KEAP1/NFE2L2, ʷʢʽ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʧʫʭʣʠʥʘʭ ʽʟ ʥʠʟʴʢʦʶ ʽʤʫʥʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʪʝʥʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʤʫʪʘʮʽʷʤʠ, 

ʧʦʚôʷʟʘʥʠʤʠ ʟ ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ, ʽ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʤ ʤʽʢʨʦʦʪʦʯʝʥʥʷʤ 

ʧʫʭʣʠʥʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʾʭʥʴʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʚ ʤʝʭʘʥʽʟʤʘʭ 

ʫʥʠʢʥʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

 ɸʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ. ʇʦʨʽʚʥʷʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʽʤʫʥʥʦʛʦ ʧʽʜʪʠʧʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʛʨʫʧʽ ʟ ʚʠʩʦʢʦʶ/ʩʝʨʝʜʥʴʦʶ ʽʤʫʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʤʝʜʽʘʥʘ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʙʫʣʘ 57,1 ʤʽʩʷʮʷ, ʘ ʫ ʛʨʫʧʽ ʟ ʥʠʟʴʢʦʶ ʽʤʫʥʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ï 44,9 ʤʽʩʷʮʷ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʢʨʘʱʦʾ ʚʠʞʠʚʘʥʦʩʪʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʱʦʶ ʽʤʫʥʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʨʽʟʥʠʮʷ ʤʽʞ ʛʨʫʧʘʤʠ ʥʝ ʙʫʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ (Log-rank test: ɢĮ(1) = 1,14, p = 0,2854). ʎʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦʛʦ ʚʧʣʠʚʫ ʽʤʫʥʥʦʛʦ ʧʽʜʪʠʧʫ ʥʘ ʟʘʛʘʣʴʥʫ 



ΞΝΦ 
 
ʚʠʞʠʚʘʥʽʩʪʴ ʫ ʜʘʥʽʡ ʢʦʛʦʨʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʣʝʛʝʥʴ 

(ʨʠʩ. 5.5). 

 

ʈʠʩʫʥʦʢ 5.5 ï ʂʨʠʚʽ ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘ-ʄʘʡʻʨʘ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʣʝʛʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʤʫʥʥʦʛʦ ʧʽʜʪʠʧʫ ʧʫʭʣʠʥʠ 

  

ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʣʝʛʝʥʴ, ʱʦ ʤʘʣʠ  

ʚʠʩʦʢʠʡ/ʩʝʨʝʜʥʽʡ ̔ʤʫʥʥʠʡ ʧʽʜʪʠʧ ʧʨʦʚʝʜʝʥʦ ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʟʘ ʥʘʷʚʥʽʩʪʶ ʤʫʪʘʮʽʡ 

ʫ ʛʝʥʘʭ TP53, TTN, PIK3CA, KEAP1/NFE2L2, ʘ ʪʘʢʦʞ ʟʘ ʾʭ ʢʦʤʙʽʥʘʮʽʷʤʠ. ɸʥʘʣʽʟ 

ʂʘʧʣʘʥʘïʄʘʡʻʨʘ ʟ ʣʦʛʘʨʠʬʤʽʯʥʠʤ ʨʘʥʛʦʚʠʤ ʪʝʩʪʦʤ ʥʝ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʚʠʞʠʚʘʥʦʩʪʽ ʜʣʷ ʤʫʪʘʮʽʡ PIK3CA (p = 0,2913), 

KEAP1/NFE2L2 (p = 0,3796) ʘʙʦ ʢʦ-ʤʫʪʘʮʽʾ TP53+PIK3CA (p = 0,8296). 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʧʘʮʽʻʥʪʠ ʟ ʤʫʪʘʮʽʻʶ TP53 ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʢʨʘʱʫ ʟʘʛʘʣʴʥʫ 

ʚʠʞʠʚʘʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʫ ʢʦʛʦ ʚʦʥʘ ʙʫʣʘ ʚʽʜʩʫʪʥʷ (ʤʝʜʽʘʥʘ ʚʠʞʠʚʘʥʦʩʪʽ 

57,9 ʧʨʦʪʠ 27,8 ʤʽʩʷʮʽʚ, p = 0,0141). ʇʦʜʽʙʥʦ, ʥʘʷʚʥʽʩʪʴ ʤʫʪʘʮʽʾ TTN ʘʩʦʮʽʶʚʘʣʘʩʷ 

ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʢʨʘʱʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (ʤʝʜʽʘʥʘ 57,9 ʧʨʦʪʠ 27,8 ʤʽʩʷʮʽʚ), ʭʦʯʘ ʮʷ 

ʨʽʟʥʠʮʷ ʥʝ ʜʦʩʷʛʣʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (p = 0,0582). 



ΞΞΜ 
 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʝʬʝʢʪ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʣʷ ʢʦ-ʤʫʪʘʮʽʾ TTN+TP53, ʷʢʘ 

ʙʫʣʘ ʘʩʦʮʽʡʦʚʘʥʘ ʟ ʜʦʩʪʦʚʽʨʥʦ ʢʨʘʱʦʶ ʚʠʞʠʚʘʥʽʩʪʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʙʝʟ 

ʮʽʻʾ ʢʦ-ʤʫʪʘʮʽʾ (ʤʝʜʽʘʥʘ 63,7 ʧʨʦʪʠ 27,8 ʤʽʩʷʮʽʚ, p = 0,0065; ʨʠʩ. 5.6). 

 

 

 

ʈʠʩʫʥʦʢ 5.6 ï ʂʨʠʚʽ ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘ-ʄʘʡʻʨʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʫʩʫ 

ʤʫʪʘʮʽʡ ʫ ʭʚʦʨʠʭ ʥʘ ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ ʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ ʟ ʚʠʩʦʢʠʤ/ʩʝʨʝʜʥʽʤ 

ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ 



ΞΞΝ 
 

ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ ʢʘʨʮʠʥʦʤʦʶ ʣʝʛʝʥʴ, ʱʦ ʤʘʣʠ ʥʠʟʴʢʠʡ 

ʽʤʫʥʥʠʡ ʧʽʜʪʠʧ ʚʠʞʠʚʘʥʽʩʪʴ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʜʦʩʪʦʚʽʨʥʦ ʤʽʞ ʛʨʫʧʘʤʠ ʟ ʤʫʪʘʮʽʷʤʠ 

ʫ KEAP1/NFE2L2 (p = 0,8091), PIK3CA (p = 0,5478) ʪʘ ʫ ʢʦ-ʤʫʪʘʮʽʾ  

PIK3CA+TP53 (p = 0,7477), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʮʠʭ ʟʤʽʥ ʥʘ 

ʧʨʦʛʥʦʟ ʫ ʜʘʥʽʡ ʢʦʛʦʨʪʽ (ʨʠʩ. 5.7). 

  

ʈʠʩʫʥʦʢ 5.7 ï ʂʨʠʚʽ ʚʠʞʠʚʘʥʦʩʪʽ ʂʘʧʣʘʥʘ-ʄʘʡʻʨʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʫʩʫ 

ʤʫʪʘʮʽʡ ʫ ʭʚʦʨʠʭ ʥʘ ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ ʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ ʟ ʥʠʟʴʢʠʤ ̔ ʤʫʥʥʠʤ 

ʧʽʜʪʠʧʦʤ 

 



ΞΞΞ 
 

ʅʘʪʦʤʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʤʫʪʘʮʽʡ ʫ TP53 ʙʫʣʘ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤ ʧʦʢʨʘʱʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʚʠʞʠʚʘʥʦʩʪʽ (p = 0,0361), ʷʢ ʽ ʤʫʪʘʮʽʾ ʫ TTN (p 

= 0,0123). ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʠʡ ʧʦʟʠʪʠʚʥʠʡ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʝʬʝʢʪ ʚʠʷʚʣʝʥʦ ʫ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʻʜʥʘʥʠʤʠ ʤʫʪʘʮʽʷʤʠ ʚ TTN ʪʘ TP53 (p = 0,0006). ɿʘʛʘʣʦʤ, 

ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʤʫʪʘʮʽʾ ʫ TP53 ʪʘ TTN, ʦʩʦʙʣʠʚʦ ʚ ʧʦʻʜʥʘʥʥʽ, 

ʤʦʞʫʪʴ ʤʘʪʠ ʧʦʟʠʪʠʚʥʝ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʤʠ 

ʢʘʨʮʠʥʦʤʘʤʠ ʣʝʛʝʥʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʟʦʣʴʦʚʘʥʠʭ ʟʤʽʥ ʫ PIK3CA ʘʙʦ 

KEAP1/NFE2L2. 

ʋ ʚʠʩʥʦʚʢʫ, ʘʥʘʣʽʟ ʚʠʞʠʚʘʥʦʩʪʽ ʧʦʢʘʟʘʚ, ʱʦ ʦʢʨʝʤʽ ʤʫʪʘʮʽʾ, ʟʦʢʨʝʤʘ 

KEAP1/NFE2L2 ʪʘ TTN, ʘ ʪʘʢʦʞ ʧʝʚʥʽ ʧʨʦʬʽʣʽ ʢʦ-ʤʫʪʘʮʽʡ ʤʘʶʪʴ ʧʨʦʛʥʦʩʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʤʫ ʨʘʢʫ ʣʝʛʝʥʴ. ɺʧʣʠʚ ʮʠʭ ʤʫʪʘʮʽʡ ʥʘ ʟʘʛʘʣʴʥʫ 

ʚʠʞʠʚʘʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦ ʤʦʜʫʣʶʚʘʚʩʷ ʽʤʫʥʥʠʤ ʧʽʜʪʠʧʦʤ ʧʫʭʣʠʥʠ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ 

ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʤʦʣʝʢʫʣʷʨʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʦʮʽʥʮʽ 

ʧʨʦʛʥʦʟʫ ʧʘʮʽʻʥʪʽʚ. 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʤʫʪʘʮʽʡʥʦʛʦ ʧʨʦʬʽʣʶ ʜʣʷ ʫʩʽʻʾ ʢʦʛʦʨʪʠ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʠʤʠ ʢʘʨʮʠʥʦʤʘʤʠ ʣʝʛʝʥʴ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʩʦʤʘʪʠʯʥʠʤʠ ʤʫʪʘʮʽʷʤʠ ʚ ʢʣʶʯʦʚʠʭ ʛʝʥʘʭ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʶ 

ʢʘʨʮʠʥʦʤʦʶ ʣʝʛʝʥʴ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʢʣʘʩʪʝʨʠʟʦʚʘʥʫ ʪʝʧʣʦʚʫ ʢʘʨʪʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʪʘʮʽʡ ʫ ʛʝʥʘʭ TTN, TP53, PIK3CA ʪʘ KEAP1/NFE2L2. 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʠʨʘʞʝʥʫ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʤʫʪʘʮʽʡʥʦʛʦ 

ʣʘʥʜʰʘʬʪʫ ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʛʦ ʨʘʢʫ ʣʝʛʝʥʴ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʫʤʦʚʥʦ ʚʠʜʽʣʠʪʠ ʜʚʽ 

ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʧʽʣʴʥʠʭ ʤʫʪʘʮʽʡʥʠʭ ʦʟʥʘʢ. ʅʘʡʯʘʩʪʽʰʠʤʠ 

ʙʫʣʠ ʤʫʪʘʮʽʾ ʚ ʛʝʥʘʭ TTN ʪʘ TP53 ï ʚʦʥʠ ʟʫʩʪʨʽʯʘʣʠʩʷ ʫ ʧʦʥʘʜ 76% ʚʠʧʘʜʢʽʚ ʽ 

ʯʘʩʪʦ ʧʦʻʜʥʫʚʘʣʠʩʷ ʤʽʞ ʩʦʙʦʶ. ʎʝ ʧʦʻʜʥʘʥʥʷ, ʡʤʦʚʽʨʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʥʘʯʥʫ 

ʧʽʜʛʨʫʧʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʦʪʝʥʮʽʡʥʦ ʩʧʽʣʴʥʠʤʠ ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʜʨʘʡʚʝʨʘʤʠ 

ʧʫʭʣʠʥʦʛʝʥʝʟʫ. ʅʘʪʦʤʽʩʪʴ ʤʫʪʘʮʽʾ ʚ PIK3CA ʪʘ KEAP1/NFE2L2 ʤʘʣʠ ʙʽʣʴʰ 

ʨʦʟʨʽʟʥʝʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʧʨʦʷʚʣʷʣʠʩʷ ʥʝʟʘʣʝʞʥʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʙʝʟ ʚʠʨʘʞʝʥʦʾ 

ʪʝʥʜʝʥʮʽʾ ʜʦ ʢʦ-ʣʦʢʘʣʽʟʘʮʽʾ. 

ɼʣʷ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʤʫʪʘʮʽʡ ʧʘʮʽʻʥʪʠ ʙʫʣʠ 

ʟʘʢʦʜʦʚʘʥʽ ʟʘ ʩʪʘʪʫʩʦʤ ʚʠʞʠʚʘʥʦʩʪʽ (ʟʝʣʝʥʠʤ ï ʪʽ, ʭʪʦ ʚʠʞʠʚ, ʯʝʨʚʦʥʠʤ ï 



ΞΞΟ 
 
ʧʦʤʝʨʣʽ). ʆʜʥʘʢ ʪʝʧʣʦʚʘ ʢʘʨʪʘ ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʯʽʪʢʠʭ ʧʨʦʩʪʦʨʦʚʠʭ 

ʢʣʘʩʪʝʨʽʚ ʧʦʤʝʨʣʠʭ ʧʘʮʽʻʥʪʽʚ. ʆʩʦʙʠ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʣʠ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʚ ʦʙʦʭ ʢʣʘʩʪʝʨʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʫʪʘʮʽʡʥʠʡ 

ʩʪʘʪʫʩ ʩʘʤ ʧʦ ʩʦʙʽ ʥʝ ʻ ʜʦʩʪʘʪʥʽʤ ʧʨʝʜʠʢʪʦʨʦʤ ʧʨʦʛʥʦʟʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʟʫʘʣʴʥʦ 

ʚʠʨʘʞʝʥʠʭ ʧʘʪʝʨʥʽʚ, ʷʢʽ ʧʦʚôʷʟʫʚʘʣʠ ʙ ʢʦʥʢʨʝʪʥʽ ʤʫʪʘʮʽʡʥʽ ʧʦʻʜʥʘʥʥʷ ʟ 

ʚʠʞʠʚʘʥʽʩʪʶ, ʧʽʜʢʨʝʩʣʶʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ ʧʨʠʨʦʜʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʦʾ ʢʘʨʮʠʥʦʤʠ ʣʝʛʝʥʴ (ʨʠʩ. 5.8). 

 

ʈʠʩʫʥʦʢ 5.8 ï ʂʣʘʩʪʝʨʠʟʦʚʘʥʘ ʪʝʧʣʦʚʘ ʢʘʨʪʘ ʤʫʪʘʮʽʡ ʫ ʭʚʦʨʠʭ ʥʘ 

ʧʣʦʩʢʦʢʣʽʪʠʥʥʫ ʢʘʨʮʠʥʦʤʫ ʣʝʛʝʥʴ 

 


