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Äîñë³äæåíî öèòîãåíåòè÷í³ ïåðåáóäîâè â êë³òèíàõ 
ê³ñòêîâîãî ìîçêó ïàö³ºíò³â ç ðåöèäèâàìè ãîñòðèõ 
ë³ìôîáëàñòíèõ ëåéêåì³é (ÃËË). Â³äì³÷åíî çíà÷íèé â³ä-
ñîòîê ìîçà¿÷íèõ êàð³îòèï³â (75,0 %), ñåðåä ÿêèõ 
äîì³íóâàëî ïîºäíàííÿ àíîìàëüíîãî êëîíó òà íîðìàëü-
íîãî êàð³îòèïó (33,3 %). Òðèñîì³¿ õðîìîñîì ïðèçâîäè-
ëè äî ôîðìóâàííÿ ã³ïåðäèïëî¿äíèõ êëîí³â, ñåðåä ÿêèõ 
íàé÷àñò³øå çóñòð³÷àëèñü òðèñîì³¿ õðîìîñîì 6, 21, 15
³ 5. Äîäàòêîâ³ ìàðêåðí³ õðîìîñîìè ðåºñòðóâàëè ó 
22,2 %. Çà ìåõàí³çìàìè ôîðìóâàííÿ àíîìàëüíèõ êëî-
í³â ïðè ðåöèäèâàõ ÃËË ô³êñóâàëè ñòðóêòóðí³ àíî-
ìàë³¿ õðîìîñîì, ñåðåä ÿêèõ âèçíà÷àëè çáàëàíñîâàí³ 
(òðàíñëîêàö³¿, ³íâåðñ³¿) ³ íåçáàëàíñîâàí³ (äåëåö³¿, ³çî-
õðîìîñîìè, äîäàòêîâèé ìàòåð³àë íåâñòàíîâëåíîãî 
ïîõîäæåííÿ, äóïë³êàö³¿, íåçáàëàíñîâàí³ òðàíñëîêàö³¿). 
×àñò³øå âèÿâëÿëè âòðàòè ãåíåòè÷íîãî ìàòåð³àëó 
(äåëåö³¿) (24,1 %) ³ òðàíñëîêàö³¿ (33,3 %). Çàãàëüíà 
ê³ëüê³ñòü âèïàäê³â ç òðàíñëîêàö³ºþ t(9;22)(q34;q11.2) 
ñòàíîâèëà 20,4 %. Åâîëþö³ÿ êëîíàëüíèõ àíîìàë³é õðî-
ìîñîì â³äáóâàëàñü çà ðàõóíîê ïîÿâè äîäàòêîâèõ ê³ëü-
ê³ñíèõ òà íåçáàëàíñîâàíèõ ñòðóêòóðíèõ àíîìàë³é. 
Ñï³âñòàâëåííÿ àíîìàë³é õðîìîñîì íà ÷àñ âñòàíîâëåí-
íÿ ä³àãíîçó ³ ó ðåöèäèâ³ ïðè Â-êë³òèííèõ ÃËË íå âèÿâè-
ëî çàãàëüíèõ ìåõàí³çì³â ôîðìóâàííÿ ðåçèñòåíòíèõ äî 
õ³ì³îòåðàï³¿ êëîí³â. Äî ôîðìóâàííÿ êëîí³â, ùî áóëè 
íå÷óòëèâèìè äî õ³ì³îòåðàï³¿, çàëó÷àëèñÿ òðèñîì³ÿ 
õðîìîñîìè 5, äåëåö³ÿ del(6)(q23) òà òðàíñëîêàö³ÿ 
t(9;22)(q34;q11.2). Äî ãðóïè íåñïðèÿòëèâîãî ïðîãíîçó 
â³äíåñåíî 95,8 % êàð³îòèï³â.

Êëþ÷îâ³ ñëîâà: ãîñòðà ë³ìôîáëàñòíà ëåéêåì³ÿ, ðåöèäèâ, 
ê³ëüê³ñí³ òà ñòðóêòóðí³ àíîìàë³¿ õðîìîñîì.

Âñòóï. Ðåçóëüòàòè ÷èñëåííèõ öèòîãåíåòè÷íèõ
òà ìîëåêóëÿðíî-ãåíåòè÷íèõ äîñë³äæåíü ï³äòâåð-
äæóþòü âàæëèâ³ñòü öèòîãåíåòè÷íî¿ õàðàêòåðèñ-
òèêè ÿê íåçàëåæíîãî ïðîãíîñòè÷íîãî ôàêòîðó 
ïðè ãîñòðèõ ë³ìôîáëàñòíèõ ëåéêåì³ÿõ (ÃËË). 
Ö³ õàðàêòåðèñòèêè â³ä³ãðàþòü âàæëèâó ðîëü ó 

âñòàíîâëåíí³ êë³í³÷íî¿ ãðóïè ðèçèêó, ùî ó ñâîþ 
÷åðãó âïëèâàº íà âèá³ð ñòðàòåã³¿ ë³êóâàííÿ. Òàê, 
ïðè ÃËË âèä³ëÿþòü äâ³ ãðóïè öèòîãåíåòè÷íîãî 
ïðîãíîçó, à ñàìå: ñïðèÿòëèâîãî – ã³ïåðäèïëî-
¿ä³ÿ 51–65 õðîìîñîì (íàÿâí³ñòü ó òàêèõ êëî-
íàõ òðèñîì³¿ õðîìîñîì 4, 10, 17 ìàº á³ëüø 
ñïðèÿòëèâèé ïðîãíîç), t(12;21)(p13;q22) ETV6-
RUNX1 òà íåñïðèÿòëèâîãî – ã³ïîäèïëî¿ä³ÿ 
(ìåíøå 44 õðîìîñîì), ïåðåáóäîâè 11q23 KMT2A 
(t(4;11)(q21;q23) òà ³í); t(v;14q23) IGH; t(9;22)
(q34;q11.2) BCR-ABL1, êîìïëåêñíèé êàð³îòèï
(5 àáî á³ëüøå àíîìàë³é õðîìîñîì); âíóòð³-
øíüîõðîìîñîìíà àìïë³ô³êàö³ÿ õðîìîñîìè 21
(iAMP21); t(17;19) TCF3-HLF (NCCN, 2023). Ó
ïîð³âíÿíí³ ç ñó÷àñíèìè ãðóïàìè öèòîãåíå-
òè÷íîãî ïðîãíîçó ðàí³øå ïðè ÃËË ó ãðóï³ 
ñïðèÿòëèâîãî ïðîãíîçó äîäàòêîâî ðîçãëÿäàëè 
äèöåíòðè÷íó òðàíñëîêàö³þ dic(9;12)(p12;p13). 
Äî ãðóïè íåñïðèÿòëèâîãî ïðîãíîçó äîäàòêîâî 
â³äíîñèëè t(X;14)(p22;q32), àíîìàë³¿ ³ç çàëó÷åí-
íÿì ñìóæêè 7p12, t(8;14)(q24.1;q32.3), ñêëàä-
íèé êàð³îòèï (á³ëüøå 4 àíîìàë³é) ³ á³ëÿòðè-
ïëî¿äí³ êëîíè. Îêð³ì òîãî, âèä³ëÿëè ãðóïó ïðî-
ì³æíîãî öèòîãåíåòè÷íîãî ïðîãíîçó ç t(1;19)
(q23;p13) (Roberts, 2018).

Íåçâàæàþ÷è íà öå, ðîçïîä³ë íà ãðóïè öè-
òîãåíåòè÷íîãî ïðîãíîçó ìîæå âòðà÷àòè ñâîº 
çíà÷åííÿ ó çâ’ÿçêó ç â³äñóòí³ñòþ â³äïîâ³ä³ íà
õ³ì³îòåðàï³þ ³ ðîçâèòêîì ðåöèäèâ³â. Ñòðàòè-
ô³êàö³ÿ ïàö³ºíò³â çà ãðóïàìè ðèçèêó ³ ðîçâèòîê 
ïðîòîêîë³â ³íòåíñèâíî¿ õ³ì³îòåðàï³¿ ïîêðàùè-
ëè ðåçóëüòàòèâí³ñòü ë³êóâàííÿ ïàö³ºíò³â ç ÃËË 
ÿê äëÿ â³êîâî¿ ãðóïè 15–29 ðîê³â, òàê ³ äëÿ 
õâîðèõ ñòàðøèõ 40 ðîê³â (Haddad et al, 2023). 
Âèâ÷åííÿ ìåõàí³çì³â ôîðìóâàííÿ àíîìàëüíèõ 
êàð³îòèï³â íà ÷àñ ðåºñòðàö³¿ ðåöèäèâ³â ÃËË 
ìîæå ñïðèÿòè ðîçóì³ííþ øëÿõ³â ðîçâèòêó ðå-
ôðàêòåðíîñò³ äî òåðàï³¿. Îñê³ëüêè ñó÷àñí³ öèòî-
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Ðîëü öèòîãåíåòè÷íèõ ïåðåáóäîâ ó ôîðìóâàíí³ ðåçèñòåíòíîñò³ ïðè ðåöèäèâàõ 

ãåíåòè÷í³ äîñë³äæåííÿ íàë³÷óþòü íåçíà÷íó ê³ëü-
ê³ñòü ³íôîðìàö³¿ ñòîñîâíî äàíîãî ïèòàííÿ, ìå-
òîþ äàíîãî äîñë³äæåííÿ áóëî ç’ÿñóâàííÿ îñîá-
ëèâîñòåé öèòîãåíåòè÷íèõ àíîìàë³é ó ôîðìó-
âàíí³ àíîìàëüíèõ êëîí³â â ðåöèäèâàõ ÃËË.

Ìàòåð³àëè ³ ìåòîäè. Êàð³îòèïóâàííÿ ïðîâî-
äèëè íà ñóñïåíç³ÿõ êë³òèí ê³ñòêîâîãî ìîçêó, 
ùî íàäõîäèëè äî ëàáîðàòîð³¿ âïðîäîâæ 2012–
2022 ðîê³â. Çà ðåçóëüòàòàìè ìîðôîëîã³÷íèõ, 
³ìóíîôåíîòèïîâèõ äîñë³äæåíü ó 24 ïàö³ºíò³â 
ïðè ðåöèäèâ³ ä³àãíîñòîâàíî íàñòóïí³ âàð³àíòè 
ÃËË: Â-êë³òèíí³ ÃËË – 21 âèïàäîê, ïðåT–ÃËË –
2 âèïàäêè òà Ò-çð³ëîêë³òèííèé ÃËË – 1 âè-
ïàäîê. Ñï³ââ³äíîøåííÿ æ³íîê òà ÷îëîâ³ê³â ó 
äîñë³äæóâàí³é ãðóï³ ñòàíîâèëî 1 : 2, à ñåðåäí³é 
â³ê – 28,3 ðîê³â (â³ä 18 äî 51 ðîê³â).

Ä³àãíîç âñòàíîâëþâàëè ó â³ää³ë³ ³ìóíîöèòî-
õ³ì³¿ òà îíêîãåìàòîëîã³¿ ²íñòèòóòó åêñïåðè-
ìåíòàëüíî¿ ïàòîëîã³¿, îíêîëîã³¿ ³ ðàä³îá³îëîã³¿ 
³ì. Ð.ª. Êàâåöüêîãî ÍÀÍ Óêðà¿íè òà ïðèâàò-
íèõ ìåäè÷íèõ ëàáîðàòîð³ÿõ Óêðà¿íè.

Ï³äñòàâîþ äëÿ ï³äòâåðäæåííÿ ðåöèäèâó ïðè
ÃËË ñëóãóâàëè íàÿâí³ñòü á³ëüøå 5,0 % áëàñò-
íèõ êë³òèí â ê³ñòêîâîìó ìîçêó òà êîíñòàòà-
ö³ÿ ì³í³ìàëüíî¿ çàëèøêîâî¿ õâîðîáè (ÌÇÕ) >
> 0,0001–0,0002 % (ìåòîäîì ³ìóíîôåíîòèïó-
âàííÿ) òà/àáî íàÿâí³ñòü åêñòðàìåäóëÿðíîãî óðà-
æåííÿ ëåéêåì³÷íèìè êë³òèíàìè. Ïàö³ºíòè ç
ÃËË îòðèìóâàëè ë³êóâàííÿ ç óðàõóâàííÿì â³êó
òà êë³í³÷íîãî ðèçèêó (êîìá³íîâàíà ïîë³õ³ì³î-
òåðàï³ÿ, ÿêà âêëþ÷àº àíòðàöèêë³íè, â³íêðèñòèí, 
ãëþêîêîðòèêî¿äè, ìåòîòðåêñàò, öèêëîôîñôàì³ä,
ìåðêàïòîïóðèí, öèòàðàá³í, åòîïîçèä, àñïàðàã³-
íàçó, ïðè íàÿâíîñò³ ô³ëàäåëüô³éñüêî¿ õðîìî-
ñîìè – ³íã³á³òîðè òèðîçèíê³íàçè, ïðè íàÿâ-
íîñò³ íà ïîâåðõí³ ëåéêåì³÷íèõ êë³òèí CD20-
àíòèãåíó äî ë³êóâàííÿ äîäàâàëè ïðåïàðàò ìî-
íîêëîíàëüíèõ àíòèò³ë ðèòóêñèìàá) (Guideline 
00328, 2017; NCCN, 2023).

Àíàë³ç ïðîâîäèëè íà ïðåïàðàòàõ ìåòàôàçíèõ
õðîìîñîì, çàáàðâëåíèõ íà G-ñìóæêè (GTG-
ìåòîä). Ïðåïàðàòè ãîòóâàëè çà çàãàëüíîïðèé-
íÿòîþ ìåòîäèêîþ (Rooney et al, 1995) ï³ñëÿ 
24-ãîäèííîãî êóëüòèâóâàííÿ ó ïîæèâíîìó ñå-
ðåäîâèù³ RPMI 1640 ç 20 % âì³ñòîì åìáð³î-
íàëüíî¿ òåëÿ÷î¿ ñèðîâàòêè òà ãåíòàì³öèíîì. 
Çàðåºñòðîâàí³ õðîìîñîìí³ àíîìàë³¿ îïèñóâà-
ëè â³äïîâ³äíî äî ì³æíàðîäíî¿ íîìåíêëàòóðè 
õðîìîñîì ëþäèíè ISCN 2020 (McGowan-Jor-
dan et al, 2020).

Êàð³îòèïè êë³òèí ê³ñòêîâîãî ìîçêó çà ñòðóê-
òóðîþ êëîí³â áóëè çãðóïîâàí³ íàñòóïíèì ÷è-
íîì: àíîìàëüíèé (À), àíîìàëüíèé òà íîðìàëü-
íèé (À/Í), íîðìàëüíèé ³ á³ëÿòåòðàïëî¿äíèé 
(A/4n), àíîìàëüíèé, á³ëÿòåòðàïëî¿äíèé òà íîð-
ìàëüíèé (À/4n/Í), åâîëþö³ÿ êëîíàëüíèõ àíî-
ìàë³é (Å) òà íåçàëåæí³ êëîíè (ÍÊ). Êàð³îòè-
ïóâàííÿ ïðîâîäèëè çà äîïîìîãîþ ì³êðîñêîï³â 
Olympus BX40 òà Nikon Eclipse Ci. Çîáðàæåí-
íÿ àíàë³çóâàëè çà äîïîìîãîþ ïðîãðàìè Lucia 
âåðñ³ÿ 3.1. 

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Àíàë³ç îòðè-
ìàíèõ ðåçóëüòàò³â ïîä³ëÿëè íà äåê³ëüêà åòàï³â. 
Ñïî÷àòêó îö³íþâàëè êàð³îòèïè çà ñòðóêòóðîþ 
êëîí³â, ùî ïðåäñòàâëåíî ó òàáë. 1. Ïðè ðå-
öèäèâàõ ÃËË íå çàðåºñòðîâàíî æîäíîãî âè-
ïàäêó ç íîðìàëüíèì êàð³îòèïîì, îäíàê çàô³ê-
ñîâàíà çíà÷íà ãåòåðîãåíí³ñòü êàð³îòèï³â çà 
ñòðóêòóðàìè êëîí³â, ñåðåä ÿêèõ äîì³íóâàëè 
ìîçà¿÷í³ êàð³îòèïè ó 18 âèïàäêàõ, à ñàìå: À/Í
(8 âèïàäê³â (33,3 %)), À/4n (1 (4,2 %)), À/4n/H
(4 (16,7 %)), Å (4 (16,7 %)) òà ÍÊ (1 (4,2 %)). 
Äîäàòêîâèé íîðìàëüíèé êàð³îòèï âèÿâëåíî ó 
15 âèïàäêàõ, ùî îïîñåðåäêîâàíî ìîæå âêàçó-
âàòè ïðî ÷àñòêîâå â³äíîâëåííÿ íîðìàëüíîãî 
ãåìîïîåçó àáî íàÿâí³ñòü êðèïòè÷íèõ ñòðóêòóð-
íèõ ïåðåáóäîâ ÷è ãåííèõ ìóòàö³é.

Â ïîäàëüøîìó àíàë³çóâàëè îñîáëèâîñò³ ð³â-
íÿ ïëî¿äíîñò³. ×àñò³øå ðåºñòðóâàëè ã³ïåðäèïëî-
¿äí³ òà ïñåâäîäèïëî¿äí³ êëîíè (7 (29,2 %) òà 6
(25,0 %) âèïàäê³â, â³äïîâ³äíî). Îêð³ì òîãî, áóëè
âèÿâëåí³ êîìïîçèòí³ êàð³îòèïè â 11 (45,8 %)
âèïàäêàõ (¹ 2, 6, 10, 11, 12, 16, 17, 19, 21,
23, 24), ùî ñâ³ä÷èòü ïðî çíà÷íó ê³ëüê³ñòü íå-
ñòàá³ëüíèõ êàð³îòèï³â ïðè ðåöèäèâàõ ÃËË.

Íàÿâí³ñòü ê³ëüê³ñíèõ àíîìàë³é õðîìîñîì 
ïðè ðåöèäèâ³ ÃËË ïðèâîäèëà äî ôîðìóâàííÿ 
àíåóïëî¿ä³é ó 14 êàð³îòèïàõ: äåñÿòü ã³ïåðäè-
ïëî¿äíèõ êëîí³â (¹ 2, 6, 13–16, 21), äâà ç  
ÿêèõ â³äíîñèëèñü äî âèñîêî¿ ã³ïåðäèïëî¿ä³¿ 
(á³ëüøå 50 õðîìîñîì, ¹ 2, 6), çà ðàõóíîê 
òðèñîì³é õðîìîñîì 4, 5, 6, 8–12, 14, 15, 17, 
18, 23 òà äîäàòêîâî¿ ñòàòåâî¿ õðîìîñîìè Y. 
Ùå áóëî âñòàíîâëåíî îäèí á³ëÿòðèïëî¿äíèé 
(¹ 12) ³ äâà á³ëÿòåòðàïëî¿äí³ êëîíè (¹ 19, 
22), â ÿêèõ âèçíà÷åíî ê³ëüê³ñí³ òà ñòðóêòóðí³ 
àíîìàë³¿ õðîìîñîì. Â³äïîâ³äíî äî ë³òåðàòóð-
íèõ äàíèõ âèñîêà ã³ïåðäèïëî¿ä³ÿ áåç äîäàòêî-
âèõ ñòðóêòóðíèõ àíîìàë³é õðîìîñîì â³äíîñè-
òüñÿ äî ãðóïè ñïðèÿòëèâîãî öèòîãåíåòè÷íîãî 
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ïðîãíîçó (¹ 6) (NCCN, 2023), ³íøèé âèïàäîê 
áóâ ç³ ñòðóêòóðíèìè àíîìàë³ÿìè (¹ 2). Ñåðåä 
äîäàòêîâèõ àíîìàë³é õðîìîñîì íàé÷àñò³øå ðå-
ºñòðóâàëè òðèñîì³¿ õðîìîñîì 6 (5 âèïàäê³â ¹ 
2(×2), 6, 10, 15), 21 (5 âèïàäê³â ¹ 2, 6(×2), 15, 
19) ³ 5 (4 âèïàäêè ¹ 2, 6(×2), 11). Ìîíîñîì³¿ 
õðîìîñîì 7, 16, 17, 21 áóëè ïîîäèíîêèìè (¹ 
9, 11, 23). Öå ñâ³ä÷èòü ïðî äîì³íóâàííÿ çá³ëü-
øåííÿ äîçè ãåí³â ï³ä ÷àñ ôîðìóâàííÿ ðåçèñ-
òåíòíîñò³ äî õ³ì³îòåðàï³¿ ïðè ÃËË. 

Ó âèïàäêó ã³ïåðäèïëî¿äíîãî êëîíó áåç 
ñòðóêòóðíèõ àíîìàë³é õðîìîñîì ìîæíà çðîáèòè 
ïðèïóùåííÿ ïðî íåâñòàíîâëåí³ ñòðóêòóðí³ 
ïåðåáóäîâè õðîìîñîì àáî ìóòàö³¿ ãåí³â, ùî 
ïðèçâåëè äî ôîðìóâàííÿ ðåçèñòåíòíîñò³ äî 
õ³ì³îòåðàï³¿. ßê ³ íîâîóòâîðåííÿ êðîâîòâîðíî¿ 
òà ë³ìôî¿äíî¿ òêàíèí, òàê ³ ñîë³äí³ ïóõëèíè 
âèíèêàþòü âíàñë³äîê ð³çíèõ òèï³â ãåíåòè÷íèõ 

ìóòàö³é, ÿê³ áåðóòü ïî÷àòîê â³ä òî÷êîâèõ ìóòà-
ö³é äî ïîÿâè àáî âòðàòè ö³ëèõ õðîìîñîì, â³äî-
ìèõ ÿê àíåóïëî¿ä³¿. Ïðîöåñ ôîðìóâàííÿ õðî-
ìîñîìíî¿ íåñòàá³ëüíîñò³ ìîæå ïðèçâîäèòè äî
àíåóïëî¿ä³¿  øëÿõîì ï³äâèùåííÿ ãåíåòè÷íî¿ 
ãåòåðîãåííîñò³ òà ñïðèÿííÿ ðîçâèòêó ïóõëè-
íè. Íà â³äì³íó â³ä îíêîãåí³â ³ ãåí³â-ñóïðåñîð³â 
ïóõëèí, ÿê³ êåðóþòü òðàíñôîðìàö³ºþ ïðàê-
òè÷íî âñ³õ òèï³â êë³òèí, àíåóïëî¿ä³ÿ íå º óí³-
âåðñàëüíèì ïðîìîòîðîì êàíöåðîãåíåçó. Ïðîòå
îñòàíí³ äîñë³äæåííÿ ñâ³ä÷àòü ïðî òå, ùî àíåó-
ïëî¿ä³ÿ º îíêîãåííîþ ïîä³ºþ, ùî çàëåæèòü 
â³ä òèïó íîâîóòâîðåííÿ ³ ìîæå ìàòè êë³í³÷íå 
çíà÷åííÿ ÿê ïðîãíîñòè÷íèé ìàðêåð ³ ÿê ïî-
òåíö³éíà òåðàïåâòè÷íà ì³øåíü (Ben-David et
al, 2020). Ïðîâåäåíèé àíàë³ç êë³í³÷íîãî çíà-
÷åííÿ àíåóïëî¿ä³é ïîêàçàâ, ùî öå óí³âåðñàëü-
íèé ìåõàí³çì ôîðìóâàííÿ ðåçèñòåíòíîñò³ äî 

Òàáëèöÿ 1. Ðåçóëüòàòè êàð³îòèïóâàííÿ êë³òèí ê³ñòêîâîãî ìîçêó â ðåöèäèâàõ ÃËË 

¹ 
ç/ï

Â³ê
Ï³äòèï 
ãîñòðî¿ 
ëåéêåì³¿

Êàð³îòèï

1
2

3
4
5
6
7

8
9
10 
11
12
13

14
15
16
17
18
19

20
21
22
23
24

22
24

49
18
27
28
26

30
20
24
22
28
33

32
30
22
46
19
18

27
23
51
30
31

Â-êë.
Â-êë.

Â-êë.
Â-êë.
Â-êë.
Â-êë.
Â-êë.

Â-êë.
Â-êë.
Â-êë.
Â-êë.
Â-êë.
Â-êë.

Â-êë.
Â-êë.
Â-êë.
Â-êë.
Â-êë.
Â-êë.

Â-êë.
Â-êë.
preT
preT
Ò-êë.

46,XY,t(9;22)(q34;q11.2)[15]
52~57,XX,der(1),+4,+5+6,+del(6)(q23),+9,+17,+18,+21,+mar1,+mar2,+mar3[cp16]/
5n±[6]/46,XX[3]
46,XX,del(11)(q23)[6]/4n±[3]/46,XX[16]
46,XY,der(22)add(22)(p11)[3]/4n±[3]/46,XY[13]
46,XY,der(22)t(9;22)(q34;q11.2)[1]/4n±[2]/6n±[2]/46,XY[25]
53~56,XÕY,+5×2,+6,+11,+12×2,+14,+15,+21×2[cp6]
46,Y,t(X;10)(p10;p10),inv(14)(q11q32)[2]/46,Y,t(X;10)(p10;p10),del(8)(q24.1q24.2),
inv(14)(q11q32)[20]
46,XY,t(9;22)(q34;q11.2)[9]/46,XY[15]
46,XY,t(1;19)(q23;p13),i(7)(q10),t(9;17)(p11;q11),-16,+mar[16]/46,XY[4]
44~47,XX,+6,del(6)(q23)×2[cp16]/4n±[4]
43~45,X,-X,+5,-7,-17[cp11]/46,XX[9]
62~79,XXYY,der(19)t(19;?),der(22)?t(9;22)(q34;q11.2)×2,+mar1,+mar2[cp20]
47,XY,t(9;10)(p22;q26),i(11)(q10),+mar[14]/47,XY,del(5)(q22q35),t(9;10)(p22;q26), 
i(11)(q10),+mar[4]/46,XY[2]
47,XY,+mar[2]/46,XY[11]
46,XX,t(9;22)(q34;q11.2)[15]/48,XX,+6,+21,i(21)(q10)[5]
47~48,XY,+Y,+8,del(9)(p13),+10,i(17)(q10),add(19)(q13),+mar[cp20]/46,XY[2]
46,XX,+8[cp3]/46,XX[15]
46,XY,dup(1)(q11q44),t(9;22)(q34;q11.2)[2]/47,XY,t(9;22)(q34;q11.2),+17[2]/46,XY[15]
85~100�4n�,XXXX,+del(6)(q23),+9×2,der(9)t(9;22)(q34;q11.2)del(9)(q34),del(11)(q23) 
×3,+21,+22,der(22)t(9;22)×2[cp20]
46,XY,del(11)(q23)[20]
47,XY,+8[9]/46,XY,+8,del(1)(q21),der(2),i(13)(q10),+mar1,+mar2[cp3]4n±[3]/46,XY[3]
92~93,XXYY,der(22)t(9;22)(q34;q11.2)×2[12]/46,XY[8]
44~45,XX,t(1;5)(p32;q31),t(3;3)(q21;q26),-21,+mar[cp20]
46~47,XY,+11,del(12)(p10)[cp3]/46,XY[17]
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Ðîëü öèòîãåíåòè÷íèõ ïåðåáóäîâ ó ôîðìóâàíí³ ðåçèñòåíòíîñò³ ïðè ðåöèäèâàõ 

õ³ì³îòåðàï³¿ ïðè ð³çíèõ íîâîóòâîðåííÿõ (Go-
mez-Miragaya et al, 2019). 

Çâåðòàº óâàãó âèñîêèé â³äñîòîê íàÿâíîñò³ 
äîäàòêîâèõ ìàðêåðíèõ õðîìîñîì, ùî â³äíî-
ñÿòü äî ãðóïè íåñïðèÿòëèâîãî öèòîãåíåòè÷íî-
ãî ïðîãíîçó (Bochtler et al, 2017; Arnian et al, 
2022): çàðåºñòðîâàíî â³ñ³ì âèïàäê³â ç ìàðêåð-
íèìè õðîìîñîìàìè, ñåðåä ÿêèõ êëîíè ç îäí³-
ºþ ìàðêåðíîþ õðîìîñîìîþ (¹ 9, 13, 14, 16 òà 
23), ç äâîìà ìàðêåðíèìè õðîìîñîìàìè (¹ 12, 
21) òà òðüîìà – ¹ 2. Íàÿâí³ñòü êîìïîçèòíèõ 
êàð³îòèï³â òà ìàðêåðíèõ õðîìîñîì º îçíàêîþ 
ïóõëèííî¿ ïðîãðåñ³¿, çá³ëüøåííÿ ïóõëèííî¿ 
ìà-ñè, íåñïðèÿòëèâîãî ïðîãíîçó òà ðåçèñòåíò-
íîñò³ äî õ³ì³îòåðàï³¿  (Heng et al, 2013; Vargas-
Rondon et al, 2018).

Â ñòðóêòóðí³ ïåðåáóäîâè ïðè ÃËË áóëè çà-
ëó÷åí³ õðîìîñîìè 15 ïàð, à ñàìå: 1–3, 5, 6, 
11–15, 17, 19, 21, 22 òà ñòàòåâà õðîìîñîìà 
Õ. Çà ìåõàí³çìàìè ôîðìóâàííÿ àíîìàëüíèõ 
êëîí³â ó ðåöèäèâàõ ÃËË ô³êñóâàëè çáàëàíñî-
âàí³ (òðàíñëîêàö³¿, ïàðàöåíòðè÷íà ³íâåðñ³ÿ) ³ 
íåçáàëàíñîâàí³ ñòðóêòóðí³ àíîìàë³¿ õðîìîñîì 
(äåëåö³¿, ³çîõðîìîñîìè, äîäàòêîâèé ìàòåð³àë 
íåâñòàíîâëåíîãî ïîõîäæåííÿ, äóïë³êàö³¿ òà íå-
çáàëàíñîâàí³ òðàíñëîêàö³¿) (ðèñóíîê). 

Ó ìîçà¿÷íèõ êàð³îòèïàõ ç àíîìàëüíèìè êëî-
íàìè äîäàòêîâ³ á³ëÿòåòðàïëî¿äí³ êëîíè íå ìîæ-
ëèâî áóëî êàð³îòèïóâàòè, ùî ïîâ’ÿçàíî ç íåçà-
äîâ³ëüíîþ ìîðôîëîã³ºþ ìåòàôàçíèõ õðîìîñîì. 

Ñåðåä íåçáàëàíñîâàíèõ ñòðóêòóðíèõ àíîìà-
ë³é ÷àñò³øå âèÿâëÿëè âòðàòè ãåíåòè÷íîãî ìà-
òåð³àëó (äåëåö³¿) (13 (24,1 %) ïîä³é – ¹ 2, 3, 
7, 10(×2), 13, 16, 19(×3), 20, 21, 24), à òàêîæ 
³çîõðîìîñîìè (5 ïîä³é (9,3 %) – ¹ 9, 13, 15, 
16, 21), äîäàòêîâèé ìàòåð³àë íåâñòàíîâëåíîãî 
ïîõîäæåííÿ (2 (3,7 %) ïîä³¿ – ¹ 4, 16) ³ 
äóïë³êàö³þ (1,9 %) (¹ 18). Ñåðåä çáàëàíñîâà-
íèõ ñòðóêòóðíèõ àíîìàë³é ô³êñóâàëè òðàíñ-
ëîêàö³¿ (îáì³í ãåíåòè÷íèì ìàòåð³àëîì) (18 
(33,3 %) ïîä³é – ¹ 1, 5, 7, 8, 9, 12, 13, 15, 
18, 19, 22, 23), ñåðåä ÿêèõ äîì³íóâàëè êëîíè 
ç t(9;22)(q34;q11.2) (5 ïîä³é – ¹ 1, 8, 15, 18, 
19). Â ñâîþ ÷åðãó, á³ëüø³ñòü ïîõ³äíèõ õðîìî-
ñîì áóëè ðåçóëüòàòîì äîäàòêîâèõ ñòðóêòóðíèõ 
ïåðåáóäîâ ï³ñëÿ t(9;22)(q34;q11.2) (6 ïîä³é,
¹ 5, 12(×2), 19, 22(×2)). Òàêèì ÷èíîì, íàé-
÷àñò³øå â ðåöèäèâ³ ÃËË ô³êñóâàëè t(9;22)
(q34;q11.2) òà ¿¿ ïîõ³äí³ (20,4 %). Âèñîêó 
÷àñòî-òó ðåöèäèâ³â ïðè ÃËË ç òðàíñëîêàö³ºþ 

t(9;22)(q34;q11.2) ìîæíà ïîÿñíèòè íàÿâí³ñòþ 
ìóòàö³é â ãåíàõ CRLF2 (64,2 %), ABL êëàñó
(18,7 %), JAK2 (9,0 %), EPOR (5,7 %), ùî 
ïðèçâîäÿòü äî ðåçèñòåíòíîñò³ ³íã³á³òîð³â òèðî-
çèíê³íàç ïîêîë³ííÿ êëîí³â ç òðàíñëîêàö³ºþ 
t(9;22)(q34;q11.2) (Harvey et al, 2020). ßê ïîêà-
çàëè íàø³ ïîïåðåäí³ äîñë³äæåííÿ, ÿê³ áóëè
âèêîíàí³ äëÿ ïàö³ºíò³â ç õðîí³÷íèì ì³ºëîëåé-
êîçîì, ïîÿâà ïîõ³äíèõ õðîìîñîìè der(22) º 
ðåçóëüòàòîì óñêëàäíåííÿ ïåðâèííèõ àíîìàë³é 
(Àíäðåºâà òà ³íø³, 2021). Îêð³ì òîãî, â³äïîâ³ä-
íî äî ë³òåðàòóðíèõ äæåðåë, çàçíà÷åíî, ùî 
âêëþ÷åííÿ ïîíàò³í³áó ó ïðîòîêîëè ë³êóâàí-
íÿ äîðîñëèõ ïàö³ºíò³â ç òðàíñëîêàö³ºþ t(9;22)
(q34;q11.2) ïîêðàùóº çàãàëüíó âèæèâàí³ñòü 
(Haddad et al, 2022; Kantarjian et al, 2023). 
Â îäíîìó âèïàäêó (¹ 7) áóëà âñòàíîâëåíà 
ïàðàöåíòðè÷íà ³íâåðñ³ÿ ³ç ìîæëèâèì çàëó÷åí-
íÿì Ò-êë³òèííèõ ðåöåïòîð³â (14q11.2) òà âàæ-
êèõ ëàíöþã³â ³ìóíîãëîáóë³í³â (14q32).

Â³äñîòêîâèé ðîçïîä³ë òèï³â ñòðóêòóðíèõ ïåðåáóäîâ 
ó ðåöèäèâàõ ÃËË
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Ç ìåòîþ ðåêîíñòðóêö³¿ ìåõàí³çì³â ôîðìó-
âàííÿ åâîëþö³¿ êëîíàëüíèõ àíîìàë³é õðîìî-
ñîì áóëî ïðîâåäåíî êîäóâàííÿ âñòàíîâëåíèõ 
àíîìàë³é: 

âèïàäîê ¹ 7

t(A;B),inv(C)        t(A;B),inv(C),del(D)

âèïàäîê ¹ 13

t(A;B),i(C),+mar       t(A;B),i(C),+mar, del(D)

âèïàäîê ¹ 18

t(A;B),dup(C)       t(A;B),+D

âèïàäîê ¹ 21

+A       +A,del(B),der(C),i(D),+mar1,+mar2

Òîáòî, ó òðüîõ âèïàäêàõ åâîëþö³ÿ ôîðìó-
âàëàñÿ âíàñë³äîê âòðàòè ãåíåòè÷íîãî ìàòåð³à-
ëó, ùî ìîæå ïðèçâîäèòè àáî äî âòðàòè ãåí³â 
ñóïðåñîð³â ïóõëèí (Wanl et al, 2018), àáî äî 
çíÿòòÿ êîíòðîëþ ç ïðèðîäíüî¿ çàãèáåë³ êë³òèí 
(àïîïòîç) (Galuzzi et al, 2018; McBride et al, 
2019). ²íøèì ìåõàí³çìîì ôîðìóâàííÿ åâîëþ-
ö³¿ ìîæå áóòè ïîÿâà â äâîõ êðîâîòâîðíèõ êë³-
òèíàõ ð³çíèõ ïîä³é, çà ðàõóíîê ÿêèõ âæå äâà 
êëîíè ôîðìóþòü ðåçèñòåíòí³ñòü äî õ³ì³îòåðàï³¿.   

Â îäíîìó âèïàäêó ôîðìóâàííÿ íåçàëåæíîãî 
êëîíó ïðåäñòàâëåíî:  

âèïàäîê ¹ 15

t(A;B)        +C,+D,i(E)

Íàÿâí³ñòü äâîõ íåçàëåæíèõ êëîí³â ìîæå ñâ³ä-
÷èòè íà êîðèñòü ìîæëèâîãî óðàæåííÿ äâîõ ãå-
ìîïîåòè÷íèõ êë³òèí, ùî ïðèçâîäèòü äî ôîð-
ìóâàííÿ äâîõ íåçàëåæíèõ êëîí³â.

Ï³äñóìîâóþ÷è âèùåçàçíà÷åí³ ñõåìè ìîæíà
çðîáèòè ïðèïóùåííÿ, ùî íà ïåðøîìó åòàï³ ó
ôîðìóâàíí³ åâîëþö³¿ êëîíàëüíèõ àíîìàë³é õðî-
ìîñîì ç’ÿâëÿºòüñÿ çáàëàíñîâàíà òðàíñëîêàö³ÿ, 
äî ÿêî¿ â ïîäàëüøîìó äîäàþòüñÿ àáî ç’ÿâëÿþ-
òüñÿ ³íø³ íåçáàëàíñîâàí³ ñòðóêòóðí³ òà ê³ëü-
ê³ñí³ àíîìàë³¿ õðîìîñîì. 

Ñï³âñòàâëåííÿ ç ãðóïàìè öèòîãåíåòè÷íîãî 
ïðîãíîçó ïîêàçàëî, ùî äî ãðóïè ñïðèÿòëèâî-
ãî ïðîãíîçó â³äíîñèòüñÿ ò³ëüêè îäèí âèïàäîê 
(¹ 6), ó ðåøòè âèïàäê³â çàðåºñòðîâàíà ãðóïà 
íåñïðèÿòëèâîãî öèòîãåíåòè÷íîãî ïðîãíîçó ïå-
ðåá³ãó ÃËË, ùî ñòàíîâèëî (95,8 %) (Atlas, 2022). 
Ìîæëèâî, íåñòàá³ëüí³ êëîíàëüí³ ê³ëüê³ñí³ òà 
ñòðóêòóðí³ àíîìàë³¿ õðîìîñîì º äîäàòêîâèì 
ìåõàí³çìîì ôîðìóâàííÿ ðåôðàêòåðíîñò³ äî
õ³ì³îòåðàï³¿. Âñ³ âñòàíîâëåí³ êàð³îòèïè â³äïî-
â³äíî äî îñòàíí³õ äàíèõ â³äíîñÿòüñÿ äî ãðóïè 
íåñïðèÿòëèâîãî öèòîãåíåòè÷íîãî ïðîãíîçó ïå-
ðåá³ãó çàõâîðþâàíü (Hoelzer et al, 2016; NCCN, 
2023).

Ó ÷îòèðüîõ âèïàäêàõ êàð³îòèïóâàííÿ áóëî 
âèêîíàíî ÿê íà ÷àñ âñòàíîâëåííÿ ä³àãíîçó, òàê
³ ó ðåöèäèâ³ Â-êë³òèííèõ ÃËË (òàáë. 2). Ðåöè-
äèâè âèíèêàëè ÷åðåç 1–3 ðîêè â³ä ïî÷àòêó òå-
ðàï³¿. Ó âèïàäêó ¹ 8 íà ÷àñ âñòàíîâëåííÿ 
ä³àãíîçó âèÿâëåíî åâîëþö³þ êëîíàëüíèõ àíî-
ìàë³é õðîìîñîì. 

Ïåðâèííîþ ïîä³ºþ ñòàëà çáàëàíñîâàíà òðàíñ-
ëîêàö³ÿ, ÿêà â³äíîñèòüñÿ äî ãðóïè íåñïðèÿò-
ëèâîãî öèòîãåíåòè÷íîãî ïðîãíîçó t(9;22)(q34;
q11.2), íà äðóãîìó åòàï³ âñòàíîâëåíî ìîíî-
ñîì³þ õðîìîñîìè 7 òà íà òðåòüîìó – ³çîõðî-
ìîñîìó äîâãîãî ïëå÷à õðîìîñîìè 9 (i(9)(q10)). 
Â ðåöèäèâ³ çàëèøèëàñÿ ïåðâèííà t(9;22)(q34;

¹
ç/ï

Â³ê*
Ï³äòèï 
ãîñòðî¿ 
ëåéêåì³¿

Âñòàíîâëåííÿ ä³àãíîçó Â³ê** Ðåöèäèâ

8

10
11

12

27

23
19

27

Â-êë.

Â-êë.
Â-êë.

Â-êë.

46,XY,t(9;22)(q34;q11.2)[11]/45,idem,-
7[7]/45,idem,7,i(9)(q10)[4]/4n±[3]
46,XX,del(6)(q23)[16]/46,XX[13]
45,X,-X[6]/47,XX,+5[2]/4n±[2]/46,
XX[10]
80~87,XXYY,add(5)(q33)[cp10]/
46,XY[9]

30

26
21

28

46,XY,t(9;22)(q34;q11.2)[9]/46,XY[15]

44~47,XX,+6,del(6)(q23)x2[cp16]/4n±[4]
43~45,X,-X,+5,-7,-17[cp11]/46,XX[9]

62~79,XXYY,der(19)t(19;?),der(22)t(9;22)
(q34;q11.2)x2,+mar1,+mar2[cp20]

Ïðèì³òêè. * – â³ê íà ïî÷àòîê õ³ì³îòåðàï³¿, ** – â³ê íà ÷àñ ðåºñòðàö³¿ ðåöèäèâ³â.

Òàáëèöÿ 2. Ñï³âñòàâëåííÿ öèòîãåíåòè÷íèõ ìåõàí³çì³â ôîðìóâàííÿ êëîí³â íà ÷àñ âñòàíîâëåííÿ ä³àãíîçó ³ ó 
ðåöèäèâàõ ÃËË
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q11.2), ùî ñâ³ä÷èòü ïðî íååôåêòèâí³ñòü ïðî-
âåäåíî¿ õ³ì³îòåðàï³¿. 

Ó âèïàäêó ¹ 10 âñòàíîâëåíî ïñåâäîäèïëî-
¿äíèé êëîí ç äåëåö³ºþ â äîâãîìó ïëå÷³ õðî-
ìîñîìè 6 ïî ñìóæö³ 6q23, à ó ðåöèäèâ³ çàõâî-
ðþâàííÿ çàô³êñîâàíî êîìïîçèòíèé êëîí ç ã³ïî-
ã³ïåðäèïëî¿äíîþ (44~47) ê³ëüê³ñòþ õðîìîñîì 
çà ðàõóíîê ïîÿâè òðèñîì³¿ õðîìîñîìè 6 (+6) ³ 
ïîäâîºííÿ ïåðâèííî¿ àíîìàë³¿ del(6)(q23). 

Ó âèïàäêó ¹ 11 äî ïî÷àòêó òåðàï³¿ âñòàíîâ-
ëåíî äâà íåçàëåæí³ êëîíè: ã³ïîäèïëî¿äíèé ç 
âòðàòîþ ñòàòåâî¿ õðîìîñîìè Õ òà ã³ïåðäèïëî¿ä-
íèé ç òðèñîì³ºþ õðîìîñîìè 5. Â ðåöèäèâ³ çà-
ðåºñòðîâàíî êîìïîçèòíèé ã³ïîäèïëî¿äíèé êëîí
(43~45), â ÿêîìó ïîºäíàëèñÿ àíîìàë³¿ äâîõ íå-
çàëåæíèõ êëîí³â, à ñàìå: ç ìîíîñîì³ºþ õðî-
ìîñîìè Õ, òðèñîì³ºþ õðîìîñîìè 5 òà äâîìà 
äîäàòêîâèìè ìîíîñîì³ÿìè õðîìîñîì 7 òà 17.

Ó âèïàäêó ¹ 12 â á³ëÿòåòðàïëî¿äíîìó êëîí³ 
(80~87 õðîìîñîì) ñïîñòåð³ãàëè äîäàòêîâèé ìà-
òåð³àë íåâñòàíîâëåíîãî ïîõîäæåííÿ â äîâãîìó 
ïëå÷³ õðîìîñîìè 5 ñìóæêà 5q33, ùî ñòàâèòü 
ïèòàííÿ ïðî ïåðâèíí³ñòü ïîä³é, à ñàìå: ïîä-
âîºííÿ ãåíîìó àáî ïîäâîºííÿ ñòðóêòóðíèõ 
àíîìàë³é. Â öüîìó âèïàäêó ñòðóêòóðíà ïåðå-
áóäîâà âèíèêëà ï³ñëÿ ïîäâîºííÿ ãåíîìó. Â 
ðåöèäèâ³ çàô³êñîâàíî çíèêíåííÿ ïåðâèííî¿ 
àíîìàë³¿, çìåíøåííÿ ê³ëüêîñò³ õðîìîñîì äî 
62~79 òà ïîÿâà ³íøèõ ñòðóêòóðíèõ ïåðåáóäîâ: 
der(19)t(19;?), ïîäâîºíî¿ ïîõ³äíî¿ õðîìîñîìè 
22 (der(22), ùî ñôîðìóâàëàñÿ â ðåçóëüòàò³  
t(9;22)(q34;q11.2)×2), òà ïîÿâè äâîõ ð³çíèõ ìàð-
êåðíèõ õðîìîñîì. Îòðèìàí³ ðåçóëüòàòè äîçâî-
ëÿþòü çðîáèòè ïðèïóùåííÿ, ùî øëÿõè ôîð-
ìóâàííÿ åâîëþö³é â ðåöèäèâàõ Â-êë³òèííèõ 
ÃËË ïîâ’ÿçàí³ ç îñîáëèâîñòÿìè ê³ëüê³ñíèõ òà
ñòðóêòóðíèõ àíîìàë³é õðîìîñîì íà ÷àñ âñòà-
íîâëåííÿ ä³àãíîçó (NCCN, 2023).

Òàêèì ÷èíîì, â ðåçóëüòàò³ ïðîâåäåíèõ äîñ-
ë³äæåíü âñòàíîâëåíî, ùî ïðè ðåöèäèâàõ Â-
òà Ò-ë³í³éíèõ ÃËË âñ³ êàð³îòèïè áóëè ãåòåðî-
ãåííèìè çà ñòðóêòóðîþ êëîí³â. Äîì³íóâàëè êà-
ð³îòèïè ç ïîºäíàííÿì àíîìàëüíîãî êëîíó òà 
íîðìàëüíîãî êàð³îòèïó (33,3 %). Íå âèÿâëåíî 
öèòîãåíåòè÷íî íîðìàëüíèõ êàð³îòèï³â.

Â³äíîñíî ð³âíÿ ïëî¿äíîñò³ ÷àñò³øå ðåºñòðó-
âàëè ã³ïåðäèïëî¿äí³ òà ïñåâäîäèïëî¿äí³ êëîíè
(29,2 òà 25,0 % âèïàäê³â, â³äïîâ³äíî). Íàé÷àñ-
ò³øå ó ôîðìóâàíí³ ã³ïåðäèïëî¿äíèõ êëîí³â çà-
ëó÷àëèñü õðîìîñîìè 6, 21, 15 òà 5. 

Íà ôîðìóâàííÿ ðåçèñòåíòíîñò³ äî õ³ì³îòå-
ðàï³¿ âêàçóº çíà÷íèé â³äñîòîê êîìïîçèòíèõ 
êàð³îòèï³â (45,8 %) òà ìàðêåðíèõ õðîìîñîì  
(22,2 %). 

Ñåðåä ñòðóêòóðíèõ ïåðåáóäîâ âèÿâëÿëè òðàíñ-
ëîêàö³¿ (çáàëàíñîâàí³ òà íåçáàëàíñîâàí³), ³í-
âåðñ³¿, äåëåö³¿, äóïë³êàö³¿, ³çîõðîìîñîìè, äî-
äàòêîâèé ìàòåð³àë íåâñòàíîâëåíîãî ïîõîä-
æåííÿ. Äîì³íóâàëè òðàíñëîêàö³¿ òà äåëåö³¿
(33,3 òà 24,1 %, â³äïîâ³äíî). Ñåðåä òðàíñëîêà-
ö³é ÷àñò³øå ðåºñòðóâàëè t(9;22)(q34;q11.2) òà ¿¿ 
ïîõ³äí³ (20,4 %). 

Ïðè ðåöèäèâàõ Â-ë³í³éíèõ ÃËË ôåíîìåí 
åâîëþö³¿ êëîíàëüíèõ àíîìàë³é õðîìîñîì â³ä-
áóâàâñÿ çà ðàõóíîê ïîÿâè äîäàòêîâèõ ê³ëüê³ñ-
íèõ (òðèñîì³é òà ìàðêåðíèõ õðîìîñîì) òà íå-
çáàëàíñîâàíèõ ñòðóêòóðíèõ àíîìàë³é (äåëåö³é 
òà ³çîõðîìîñîì). 

Ñï³âñòàâëåííÿ àíîìàë³é õðîìîñîì íà ÷àñ
âñòàíîâëåííÿ ä³àãíîçó ³ ó ðåöèäèâ³ ïðè Â-êë³-
òèííèõ ÃËË íå âèÿâèëî çàãàëüíèõ ìåõàí³çì³â 
ôîðìóâàííÿ ðåçèñòåíòíèõ äî õ³ì³îòåðàï³¿ êëî-
í³â. Äî ôîðìóâàííÿ êëîí³â, ùî áóëè íå÷óòëè-
âèìè äî õ³ì³îòåðàï³¿ íà ïî÷àòêó ë³êóâàííÿ, çà-
ëó÷àëèñÿ òðèñîì³ÿ õðîìîñîìè 5, äåëåö³ÿ del(6)
(q23) òà òðàíñëîêàö³ÿ t(9;22)(q34;q11.2). 

Ïðàêòè÷íî âñ³ êàð³îòèïè (95,8 %) íàëåæà-
ëè äî ãðóïè íåñïðèÿòëèâîãî öèòîãåíåòè÷íîãî 
ïðîãíîçó. 

Äîòðèìàííÿ åòè÷íèõ ñòàíäàðò³â. Â³äïîâ³ä-
í³ñòü äîñë³äæåíü á³îåòè÷íèì ñòàíäàðòàì ñõâà-
ëåíî Êîì³òåòîì ç åòèêè ÄÓ «²íñòèòóò ãåìàòî-
ëîã³¿ òà òðàíñôóç³îëîã³¿ ÍÀÌÍ Óêðà¿íè» (Êè¿â, 
Óêðà¿íà). Óñ³ ïàö³ºíòè äàëè çãîäó íà ó÷àñòü â 
äîñë³äæåíí³. 
Êîíôë³êò ³íòåðåñ³â. Àâòîðè äåêëàðóþòü â³äñóò-
í³ñòü êîíôë³êò³â ³íòåðåñ³â.
Ô³íàíñóâàííÿ. Ðîáîòà ïðîâîäèëàñü ó ìåæàõ 
ÍÄÐ «Âèçíà÷åííÿ çàêîíîì³ðíîñòåé åêñïðåñ³¿ 
êë³òèííî-ìîëåêóëÿðíèõ ìàðêåð³â ë³ìôîöèòà-
ìè ³ ïóõëèííèìè êë³òèíàìè äëÿ îö³íêè ïîðó-
øåíü ïðîòèïóõëèííîãî ³ìóí³òåòó ó õâîðèõ íà 
ãîñòðó ì³ºëî¿äíó ëåéêåì³þ. Òåðì³í âèêîíàííÿ: 
2022–2024 ðð.

THE ROLE OF CYTOGENETIC
REARENGEMENTS OF RESISTANCE FORMA-
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Cytogenetic studies were performed in bone marrow 
cells of 24 patients in the relapse of acute lymphoblas-
tic leukemia (ALL), admitted to the laboratory during 
2012–2022. A significant percentage of mosaic karyo-
types (75.0 %) was noted, among which the combi-
nation of an abnormal clone and a normal karyotype 
(33.3 %) dominated. Trisomies of chromosomes led to 
the formation of hyperdiploid clones, among which tri-
somies of chromosomes 6, 21, 15 and 5 were most of-
ten found. Most often, additional marker chromosomes 
were recorded (22.2 %). According to the mechanisms 
of formation of abnormal clones in the relapses of ALL, 
structural abnormalities of chromosomes were record-
ed, among which balanced (translocations, inversions) 
and unbalanced (deletions, isochromosomes, additional 
material of unknown origin, duplications, unbalanced 
translocations) were determined. Losses of genetic ma-
terial (deletions) (24.1 %) and translocation (33.3 %) 
were more often detected. The total number of cases 
with translocation t(9;22)(q34;q11.2) was 20.4 %. The 
evolution of clonal chromosome abnormalities was due 
to the appearance of additional quantitative and unbal-
anced structural abnormalities. Comparison of chromo-
some abnormalities at diagnosis and relapse in B-ALL 
did not reveal common mechanisms for the formation 
of chemotherapy  resistant clones. Trisomy of chromo-
some 5, deletion del(6)(q23), and translocation t(9;22)
(q34;q11.2) were involved in the formation of clones 
that were insensitive tochemotherapy. The group of un-
favorable prognosis included 95.8 % of karyotypes.
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