12 u 18 BBemenmit). HexxenarenbHble sBIeHMs MI06011 CTele-
HI TsDKeCTHU ObUIY IpefcTaBiensl y 10 (71,4%) maijueHTos,
IIpu 3ToM 3/4 cTeleHM TSKeCTU TOMBKO Y 3 (21%), B Buze
aHeMMH, apTPUTA U TelaTUTa. B I[e7IoM, Tepammus XOPOIIO
[IepeHOCU/IACH TTALIEHTaMI, 4 TPOGUIb TOKCUYHOCTI ObLI
COIIOCTABUM C paHee OIyOIMKOBAaHHBIMIL JaHHBIMIL.

3aknyeHne

I[To faHHBIM IPOMEXYTOYHOTO aHA/N3a, CTPYKTYpa OTBeTa
Ha Tepaluio y IalYIeHTOB, II0/Iy4aBIIX HUBOIyMal B Jo3e
40 M1, comocTaBMMa C MaLMEHTAMM, ITO/IyYaBIIVMM IIpe-
rmapaT B IOHOM jjo3e (3 Mr/kr). Pacmpenenenne 4acToTsl
BCTPEYAaeMOCTH, BPEMEHM ITIOABJICHNS U BapMaHTOB HeXe-
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JIATE/IbHBIX SIBJIEHNII TaK)Ke CXOXKU C TPYIIION MAl[YIeHTOB,
[OTyYAOIINX CTAHJAPTHYIO Tepamuio. TakuM o6pasom,
MO>KHO IIPEIIOIOKUTD, YTO JAHHBI PEXUM H03MPOBAHUSL
Oynet apdexTuBeH U Ge30mMaceH y MALNEHTOB C PeLUAU-
Bupytoteit/pedpakrepHoit muMdpomoit XOmKKIHA, OTHAKO
HeOOXOAMMO TIPOJO/DKUTD MCCIIENOBAHME ISl TIOTydeHsI
3aK/IIOYUTENBHBIX PE3Y/IbTATOB.

KnioyeBble cnoBa
HI/IM(l)OMa XO]I)KKI/[Ha, HI/IBOHyMa6, I/IMMyHOTepaHI/IH,
PD1-mHrubutopsl, peumpuBupymomye muMQOMbl, pe3u-
CTE€HTHBbIC }'II/IM(l)OMI)I.
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Introduction

The aim of this study was to characterize patterns of cytoge-
netic changes in patients with acute leukemia who relapsed
after allo-HSCT, to assess the effect of cytogenetic evolution
upon survival; and to elucidate associations of cytogenetic
evolution with conditioning regimen.

Materials and methods

Our study included seventy-three patients (35 females and
38 males, at the age of 0.8 to 60 years) diagnosed with acute
myeloblastic leukemia (AML) or acute lymphoblastic leu-
kemia (ALL) who underwent allo-HSCT at our University
from 2009 to 2016. The bone marrow karyotypic changes
in posttransplant relapse (PTR) were compared with those
observed before allo-HSCT. Median time from transplant to
relapse was 87 days (range, 18 to 1280). Myeloablative con-
ditioning and reduced intensity conditioning was performed
in 39 (53%) and 34 (47%) patients, respectively.

Results

Karyotypic changes at PTR were noted in 29 AML patients
(71%) and 23 ALL patients (72%). The cytogenetic changes
were divided into five following groups: a) clonal evolution
of karyotype at PTR (n=30); b) clonal regression (n=1); c)
new unrelated clones (n=>5); d) clonal evolution of karyotype,
combined with clonal regression (n=15); and e) changing of
normal karyotype into abnormal at PTR (n=1). Moreover,
two or more cytogenetic subclones were detected in 6 (8%)
patients before allo-HSCT and in 24 (33%) patients at PTR
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(p<0.0002). Eight different ways of subclone formation has
been identified. Acquisition of 3 or more new chromosomal
abnormalities was the most frequent cytogenetic change, fol-
lowed by acquisition of both unbalanced abnormalities and
aneuploidy. The common losses in AML patients were 1q,
2q, 3959, 7q, 99, 11p, 13q, 14q, 17p, and 20q, whereas gains
concerned 1q, 11q 13q, 15q, and 21q. The common losses in
ALL patients were 1p, 8p, 11p, 11q, 17p, whereas the gains
concerned 1q, 8q, 18p, 18q, 21q, and Xp. In the group with
cytogenetic evolution at PTR, myeloablative conditioning
was used more often (p=0.01). Cytogenetic clonal evolution
frequently occurred in an unfavorable pre-transplant group
with complex chromosome aberrations (3 and more per
metaphase) (p=0.02). Overall survival after HSCT and sur-
vival after PTR were shortened in the group of patients with
karyotype changes in PTR (38% vs. 17%, p=0.03 and 41% vs.
6%, p=0.006, respectively) as well as in the group of patients
with two or more abnormal cytogenetic clones in PTR (31%
vs. 9%; p=0.04 only for OS). The emergence of a new unrelat-
ed clone was associated with decreasing of survival after PTR
(17% vs. 0%, p=0.04).

Conclusion

We have revealed evidence for a significant impact of cy-
togenetic evolution to clinical progression in acute leukemia
treated with allo-HSCT.

Keywords

Acute leukemia, posttransplant relapse, cytogenetic evolu-
tion, conditioning regimen, outcomes.
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LiuToreHeTMYeCKas 3BONIOLMSA NPY peLyuanBax 0CTPOro JieiKo3a
NoC1e annoreHHoM TPAHCNNAHTALIMW FeMOMNO3TUYECKUX KNETOK:
aCCoLMALNSA C KOHAULIMOHUPVIOLLUM PEXUMOM U BNUSIHME
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Beepenune

Llenp mccrenoBaHusl — OXapaKTepU3OBaTh IIUTOTEHETHYe-
CKJIe M3MeHEHV s Y OOJIbHBIX € IOCTTPAHCIUIAHTALIOHHBIMU
peunguBamu (ITTP) ocTpsix neiiK030B B peryuBax mocie
amno-TI'CK, oLleHNTh BAMAHME IUTOTEHETUIECKON SBOITIO-
I[UY Ha VX BBDKMBAEMOCTb ¥ YTOUHUTD CBI3b 9BOJIIOLUY Ka-
PUOTHIIA C PeKMMOM KOH/IMIIMOHMPOBAHS.

Marepuasnbl n meTobl

B name uccnegosanme Bouymm 73 mamyeHTa (35 >KeHIMH
u 38 My>xunH B Bo3pacte 0,8-60 /1eT) ¢ AUarHo3oM OCTPBIi
muenonpHbii neitko3 (OMJI) wam octpbiit mumMdobaacT-
Hb1i1 11eriko3 (OJIJT), koTopsiM Obia poBenena anao-TICK
B HalleM YHuBepcurere B mepuop ¢ 2009 mo 2016 rogm.
M3MmeHeHMsA KapuMOTUIIA KJIETOK KOCTHOTO MO3ra B IIOCT-
TPaHCIZIAaHTALIIOHHOM pelViiBe CPaBHMBAIN C TaKOBBIM,
BbLAB/IEeHHBIM 1o ajw1o- TTCK. Menuana BpeMeHU OT TpaHC-
IUIAHTALVM 1O PeLManBa coctaBuia 87 (anamnasoH, 18-1280)
mHeit. MyenoabmaTuBHbI PeXUM KOHAMIVOHVPOBAHNS U
PEXMM CO CHUYKEHHOI MHTEHCUBHOCTDIO 103 IPUMEHSIN ¥
39 (53%) u 34 (47%) 6ONBHBIX COOTBETCTBEHHO.

Pe3ynbrathl

Vismenenus xapuotnma B ITTP 6pum orMedeHs! y 29 601b-
HbIX OMIJI (71%) 1 23 60npabix OJIJI (72%). Liutoreneruye-
CKyie M3MeHeHus1 OBbUIN pasfie/ieHbl Ha CTIeRYIoLye 5 TPYIIIL:
a) KJIIOHOBYI0 sBoytonuio kapuornma B ITTP (n=30); 6) xio-
HOBYIO perpeccuio (n=1); B) KIIOHOBYIO 9BOJIIOLMIO Kapuo-
THUIIa B KOMOMHAI[MY ¢ perpeccueit (n=15); ) HOBBIII HEPOJi-
CTBEHHBIIT KJIOH (N=>5); 1 1) CMEHy HOpMaJIbHOT'O KapMOTHIIA
B IITP anomanbubiM (n=1). [IBa 1 Gojiee LUTOreHETMYE-
CKIMX IIOJIK/IOHA ObUIN O0OHapYy>keHbI Y 6 (8%) HmaleHTOB 10
amno-TI'CK ny 24 (33%) 6ompubix B ITTP (p<0.0002). Beiin
YCTAHOBJIGHBI 8 Pas3IM4HbIX IyTell (GOpMMPOBAHMA POJ-
CTBEHHBIX TOAKIOHOB. CaMbIMII YaCTBIMM IIMTOTE€HETIYe-
ckumu usMeHeHysamu B IITP 6buin nosieienue 3 unu 6omee
HOBBIX XPOMOCOMHBIX aHOMAJINII, 4 TAK)Ke HeCOamTaHCUpo-

BaHHBIX aHOMa/INIT 11 aHeyItoupany. Y nanuentoB OMJI 06-
e I0Tepy Kacaauch pernoHos 1q, 2q, 3q 5q, 7q, 9q, 11p,
13q, 14q, 17p, n 20q, Torga kak mpuobperenus — 1q, 11q 13q,
15q u 21q. Y 6onbHbIx OJIJI 4acTo yAamAmich PervoHsl 1p,
8p, 11p, 11q, 17p, Tornma kax npuobpeTeHns Kacanucs 1q, 8q,
18p, 18q, 21q u Xp. MuenoabnatuBHOe KOHAUIVIOHUPOBA-
HIe B TpyIe OONbHBIX C LIUTOT€HETUIECKON SBOIOLMeN
B IITP npumensnu gamte (p=0,01). B To >xe BpeMst LuToTe-
HeTHYecKas KIOHOBas SBOJIIOLMA Yallle BCETO BCTpedanach
(p=0,02) y 601bHBIX ¢ HeOMIATOIPUATHON IIpeATPaHCIIAH-
TALMOHHOJ TPYIION, cofiep>kaiux 3 u 6ormee CIOXKHBIX
XPOMOCOMHBIX abeppanmii Ha Metadasy. Ob1as BDKUBA-
emoctb nocne TTCK u BekuBaeMoctb nocie IITP (BIITP)
ObUIM HIDKe B IPYIie 6O0MbHBIX C MU3MEHEHNMAMY KapMOTHUIIA
B IITP (38% vs. 17%, p=0,03 and 41% vs. 6%, p=0,006, cooT-
BETCTBEHHO), TaKXe KaK B TPyIIe 60MbHBIX C 2 mau 6omee
aHOMa/IbHBIMU IuTOTeHeTn4Yeckumu knoHamu B ITTP (31%
vs. 9%; p=0,04 Tonbko pns OB). IlosBeHe HOBOTO HEPOJ-
CTBEHHOTO KJIOHa OBIIO CBA3aHO C yMEHbIIIEHNEeM BbDKIBae-
Moctu nocrte ITTP (17% vs. 0%, p=0,04).

3aKnyeHue

Iurorenetnyeckas ssomonus B [ITP Bcrpevyaercs vaie a)
[IOCTIe TIPMMEHEHNST MUETOoA0IaTUBHOIO KOHAMIIIOHNPOBA-
HUSE; 6) PV KOMIUIEKCHOM KAapMOTHMIIE TIepef TPAHCIUIaH-
TalMel; ¥ B) COYETAETCs] C KIIOHAIBHOI TeTepOreHHOCTbIO.
BonplmHCTBO OOIUX LIMTOTeHETMYECKNX abeppaumii B
ITTP npu OMJI n OJUI pasmmynbl. OB 1 BBKMBaeMOCTb
II0C/Ie MTOCTTPAHCIVIAHTALMOHHOTO pellMANBa HIDKE B IPYII-
I1ax MMaIMEeHTOB C IUTOreHeTu4ecKoit spomonueinn (mms OB u
BIITP), koHanpHOI reteporeHHocThIo (i1 OB) u nosisre-
HIEM HOBOTro HepoycTBeHHOro KmoHa (st BITTP) B ITTP.
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