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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is an effective therapy for many patients with acute
myeloid leukemia (AML). The relapse after allo-HSCT is the
most common cause of treatment failure. However, multipa-
rameter flow cytometry, cytogenetic and molecular studies
in the onset of the disease makes it possible to detect the
minimal residual disease (MRD) in AML remission in order
to determine the prognosis and the therapy strategy.

Aim
To evaluate the impact of MRD before allo-HSCT in patients
with AML on the results of treatment.

Patients and methods

We analysed 195 consecutive patients with AML since 2012 to
2016. Median age was 36 (18-70) years. The median follow-up
was 23 (23-467) months. Disease status before allo-HSCT:
CRI1 - 148 (76%), CR2 - 47 (24%) patients. Molecular and ge-
netic low-risk group was defined in 31(17%), standard risk in
119 (59%) and 45 (24%) high-risk patients. MRD was not de-
termined (MRD (-)) in 155 (80%) patients. A positive result of
MRD (MRD (+)) before alloHSCT was in 40 (20%) patients,
including mutations, gene overexpression and leukemia asso-
ciated immunophenotypes.

Results

Disease-free survival (DFS) after alloHSCT in CRIMRD(-)
was 67% (95%CI 57-77), and in MRD(+) 54% (95%CI 36-72)
(p=.03), whereas in patients with CRZMRD(-) 57% (95%CI
41-73) and CRZMRD(+) - 33% (95%CI 1-88) (p=ns). The
relapse incidence (RI) in the CRIMRD(-) was 22% (95%CI
13-32), and in MRD(+) - 36% (95%CI 19-53), whereas in the
CR2MRD(-) 17% (95%CI 7-32), and in MRD(+) 66% (95%CI
15-91). With myeloablative conditioning (MAC), the DFS
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and RI after allo-HSCT in CRI did not depended on MRD:
patients with MRD(-) 70% (95%CI 59-81) vs MRD(+) 64%
(95%CI 36-92) and 17% (95%CI 7-39) vs 23% (95%CI 12-35)
respectively. Whereas after reduced intensity conditioning
(RIC), the DFC was higher, and the RI was lower in patients
with MRD(-): 67% (95%CI 54-80) vs 50% (95%CI 27-77)
(p=.03) and 50% (95%CI 25-70) vs 23% (95%CI 12-35)
(p <.000). The cytogenetic risk group (intermediate and high)
and the donor type (related and unrelated) had no effect
on DFS and RI: 74% vs 63% and 47% vs 38%, 16% vs 19%
and 59% vs 63 %; 68% vs 57% and 65% vs 42%, 20% vs 29%
and 29% vs 58%. In the absence of chronic graft-versus-host
disease (¢cGVHD), DFS and RI were better in patients with
MRD(-) 64% (95%CI 45-83) vs 52% (95%CI 32-72) (p = 0.01)
and 34% (95%CI 15-54) vs 44% (95%CI 23-63)(p =.03). In pa-
tients with cGVHD, the difference was insignificant: 70% vs
80% and 17% vs 20%. In multivariate analysis, the impact on
the RI has had the status of the disease (MRD(+)/MRD(-))
(HR2.3, 95%CI, 1.1-4.9, p=.03) and the presence of cGVH-
D(yes/no) (HRO0.3, 95%CI, 0.2-1.0, =.05). DFS was lower with
MRD(+) (HR1.8, 95%ClI, 1.0-3.5, p =.05).

Conclusion

Immunophenotypic, cytogenetic and molecular data in the
onset of the disease is necessary for monitoring the MRD in
AML remission. The presence of MRD has a negative effect
on DFS and RI after allo-HSCT. MRD(+) status in front of
the allo-HSCT is an indication for the intensification of the
conditioning regimen.
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BeepeHune

AIIIIOI‘CHH&H TpaHCHHaHTaHI/IH TEeMOIIO3TUYECKIUX CTBOJIO-
BbIX KieToK (awro-TTCK) siBnsiercst adpdekTuBHBIM MeTO-
IOM JIeYeHUs] OCTPOro MumenobmactHoro seitkosa (OMJI).
PasBurne peumpnsa nocne amtoTICK siBasercss Hanbornee
YacTOV NPUYMHONM HEy[ad JedeHus. OpHako, IpoBefieHNe
I/IMMYHO(I)eHOTI/IHI/I‘IeCKOFO, IOUTOT€HETNYECKOTO MOHeKy-
JISIPHO-6HOIOTMYECKOTO CCIEOBaHMIT B le6I0Te 3ab0meBa-
HVA faeT BO3MOXHOCTD OHPC,I[eIIeHI/IH MIHMMAaJIbHOM OCTa-
tounoit 6omesuu (MOB) B pemuccun (ITP) OMJI ¢ uenbio
OIIpe/ieIeH sl TIPOTHO3a 1 BBIOOPA a/IeKBATHO TEPATINIL.

Lienb pabotbl

Ouenntd Bnuanue Hannuua MOD y nmaunentos OMII me-
pen anno-TI'CK Ha pe3ynbraTsl e4eHu.

auneHTbl 1 MeTofbl

B mccnepoBanme BKIOYeHO 195 manueHTOB 3a IEPUOL
2012-16 rr. Mepnana Bo3pacra coctaBuia 36 (18-70) nert.
Mennana Habmogenns coctaBuia 23 (23-467) mec. Cratyc
3aboneBanus nepen awto- TTCK: I1P1 - 148 (76%) maumeH-
TOB, [IP2 - 47 (24%) manuenToB. COITTACHO MOJIEKY/LAPHO-
FeHeTMYeCKON KaaccuuKanuy K CpyIe HU3KOTO PUCKa
orHocwmich 31 (17%) manueHT, cpemHero pucka — 119
(59%), BpICOKOTO pucka — 45 (24%) nanuentoB. MOb He
ompepernsanach (MOB-) y 155 (80%) nmanuenTos. Ilonoxu-
tenpHblil pedynsrar MOB (MOB+) nepen ammo-TI'CK 6511
y 40 (20%) dwemoBek, m3 Hux MyTauuu t(8;21)(q22;q22);
RUNXI1-RUNX1T1 - 3 mnanmenra, inv(16)(p13.1q22);
CBFB-MYHI11 - 2, t(15;17) (q22;q21); PML-RARa - 1,
t(9;11)(p22;q23); MLLT3-KTM2A - 2, NPM1 - 2, FLT3-
ITD - 4; runepakcnpeccusa: WT1 - 8 , EVI1 - 1 nanuenT;
MOD(+) mMeTomoM IpOTOYHON LUTOMETpUM Yy 18 mammeH-
TOB, Meguana 0,4% (0,13-3,9).

Pe3ynbrathl

ITpu opHodaxkTOpHOM aHamM3e Oe3pelyVBHASA BBDKIBA-
emocthb (BPB) mocne amno-TI'CK B ITP1 MOB- cocraBuma
67% (95%0W 57-77), a ipu MOB+ — 54% (95%/IV1 36-72)
p=.03, Torga xax y mauuenrtos B I[IP2 npu MOB- cocraBu-
na 57% (95%V1 41-73), u coorBerctBeHHO ipn MOB(+) -
33% (95%[M1 1-88) p=na. Yactora peunausos (UP) B I1P1
MOB- [122%(95%[0M 13-32), a npu MOB+ - 36%(95%011
19-53), Torga kak B [TP2 MOB- 17% (95% 7-32), a ipu
MOB+ 66% (95%11 15-91). Ilpu muenoabraTMBHOM KOH-
munyonuposauvy bPB u YP nocne ammo-TI'CK B IIP1 ne
3aBuceny ot ypoBH:A MOB: npu MOB- 70% (95%/111 59-81)
u upu MOB+ 64% (95%11 36-92) u coorBeTCTBEHHO 17%
(95%0V1 7-39) u 23% (95%[M 12-35). Torpma Kak mpu mpo-

Be[leHU) KOH[VIIIVOHVPOBAHUA PelyLMPOBAaHHON MHTEH-
cuBHOCTY, BPB 6b171a BbIIe, 2 YP HinKe y manyenToB MOB-:
67% (95%01 54-80) mpotus 50% (95%W 27-77) p=.03 n
50% (95% 25-70) u 23% (95%/1V1 12-35) p<.000. MOB+
HeraTusHO BiuAna Ha bPB n YP npu ucnonb3oBanum Koct-
HOTO MO3ra B KauecTBe TpaHciiantata: MOB- 76% (95%I1
57-87) no cpaBaeHuto ¢ MOB+ 53% (95%/1V1 28-78) u 47%
(95%/1V1 20-70) o cpaBHeHuIO € 24% (95%/1V1 8-44) p=.03,a
npu awio-TI'CK nepudepnyeckoit kposu pasunia bPB u
YP 6p11a He mocToBepHa: 66% (95%V 53-79) npotus 57%
(95%/011 32-83) 1 23% (95% 0V 12-35) mpotus 25% (95% 111
7-49). IluToreHeTmyeckas rpymmna pucka (CpegHmit 1 BbICO-
K1i1) ¥ JOHOP (POJICTBEHHBIN U HEPOJICTBEHHBIIT) He BN
Ha BPB n YP: 74% (95%W 61-87) npotus 63% (95%V
39-85) u 47% (95%0V1 22-72) npotus 38% (95%1 5-71),
16% (95%111 6-30) mpotusB 19% (95%1IM 4-41) u 59%
(95%/V1 25-75) npotus 63% (95%M 18-89); 68% (95% 111
56-80) potuB 57% (95%V 46-78) 1 65% (95%I11 45-84)
npotus 42% (95%W 5-79), 20% (95%V 10-32) npotus
29% (95%M 11-49) u 29% (95%W 12-48) npotus 58%
(95%11 10-88). Ilpu orcyrctBum xponmdeckoir PTIIX
(xPTIIX) BPB u YP 6bumu nyuiue y manyentoB MOB- 64%
(95%011 45-83) mpotmB 52% (95%U 32-72) p=0.01 u
34% (95%OW 15-54) mpotu 44% (95%W 23-63) p=.03.
Y manuenrtos ¢ xPTIIX pasHuna B obeux rpymmnax Obiia
HemocToBepHa: 70% (95%/1V1 57-83) mpotus 80% (95%M
45-99) u 17% (95%0W 7-29) npotus 20% (95%V1-62).
[Tpu npoBeneHny MHOrO(aKTOPHOTO aHA/IM3a BIMAHUE HA
YP oxasan craryc saboneBanusa (MOB+/MOB-) (OP, 2.3,
95%0M 1.1-4.9, p=.03) u Hamuune xPTIIX (ma/uet) (OP, 0.3,
95%11 0.2-1.0, p=.05). BPB 6b11a xy>xe npu MOB+ (OP,
1.8, 95%/1/1 1.0-3.5, p=.05).

3aKnyeHue

Heobxopumo mpoBeneHye MMMYHOGEHOTUIINYECKOTO, 1{-
TOTEHETHYECKOTO 1 MOJIEKY/ISIPHO-OMOMOINYeCKOTO MCCIe-
IOBaHUII B HebroTe 3aboneBaHMA [JIA BO3MOXKHOCTU MO-
Hutopunra MObB B pemuccun OMJL. ITpu OMJI Hamnune
MOD neratusHo BnuseT Ha bPB u YP nmocne amno-TI'CK.
Cratryc MODb+ mepen ammo-TI'CK sABnAeTcsa moxasaHueMm
It MHTeHCUDUKALUY PeXXVIMa KOHANIVIOHUPOBAHMA.

KommeHTapuu

ABTOpr 3aABIIAKOT 06 OTCYTCTBI/H/I CKPBITOTO KOH(i)III/IKTa
MHTEPECOB.

KnioyeBble c/oBa

OCprII?I MI/IeTIOI/I,[[HbII‘/)[ JIeIK03, MUHMMAabHAasl OCTaTOYHAs
60)’163Hb, A/JIOT€HHAasA TPaHCIVIAHTalMA T€MOIIO3TUYECKNX
CTBOJIOBBIX KJIETOK.
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