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Background

Allogeneic haemopoietic stem cell transplantation (allo-
HSCT) - is an effective option in the treatment of high
risk patients with acute myeloid leukemia (AML). The re-
lapse after allo-HSCT occurs in about 20-50% of patients,
depending on status of the disease and negative prognostic
factors. Minimal residual disease (MRD) is a powerful and
independent predictor of subsequent relapse, which is de-
tected using polymerase chain reactions or multiparamet-
ric flow cytometry. Presented clinical data demonstrated
the high prognostic significance of the measured MRD in
adults before allo-HSCT. However, impact of pre-transplan-
tation MRD status in children and adolescents with AML is
not well elucidated. The goal of this study was to evaluate
the impact of pre-transplantation MRD on overall survival
(OS), event-free survival (EFS), transplant-related mortality
(TRM), relapse-free survival (RFS), relapse incidence (RI)
and primary graft failure in transplantation in children and
adolescents with AML.

Materials and methods

From 2008 to 2018 a total of 95 AML pediatric patients of
R. M. Gorbacheva Memorial Institute received allo-HSCT
in complete clinical-hematological remission. Most of the
patients received AML-BFM 2004 as primary treatment. We
used WHO 2008 criteria (review 2016) to assign cytogenetic
risk. All subsequent patients eligible for this study under-
went bone marrow (BM) aspiration or biopsy prior to allo-
HSCT. Among these patients, 79 were assessed for MRD be-
fore HSCT and were considered in this retrospective analy-
sis. MRD was examined with immunophenotyping or poly-
merase chain reaction/ cytogenetic. The median age was 10
years (1-18). Patients were divided into 2 groups: 1 group —
MRD-positive n=33 (42%), 2 group — MRD-negative n=46
(58%). Allo-HSCT was performed in first remission in 23
(70%) MRD-positive patients and 35 (76%) MRD-nega-
tive patients. High cytogenetic risk accounted for 14/30
(46%) MRD-positive and 16/40 (40%) MRD-negative pa-
tients (p=0.7). Equal number of secondary (n=4; 12% and
n=4; 8%, respectively, p=0.7) AML, and also extramedul-
lary (n=6; 18% and n=6; 13%, respectively, p=0.5) disease
were observed in both groups. Different in intensity regimes
of conditioning were used in equal proportions in both
groups (RIC/MAC): 18/15 (1.2) in MRD-positive patients,
25/21 (1.2) in MRD-negative patients. Probabilities of OS,
EFS, RES, TRM were estimated by using the Kaplan-Meier
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method. Relapse of leukemia and death was accepted as
event in EFS. Cumulative RI and primary graft failure - by
using Mann-Whitney U-test.

Results

Transplant engraftment was identified in 71 (90%) of pa-
tients. Graft failure occurs in the 4 patients of each group
(12% for MRD-positive u 8% for MRD-negative. P=0.6). At
the median follow up 3 years OS were 63,6% for MRD-pos-
itive and 69,6% for MRD-negative patients (p=0,7); the
3-year EFS were 45,5% and 65,2% respectively (p=0,1). The
cumulative RI was higher for MRD-positive (n=14) than
for patients MRD-negative (n=8) patients (42% and 17%
respectively; p=0,01). RFS were also different in the both
groups (57,6% and 82.6%; p=0.02). TRM were similar for
MRD-positive patients compared with MRD-negative pa-
tients (15.2% and 17.4% respectively; p=0.6). Resistant re-
lapse was the reason of death in 13/26 (50%) patients. Nine
(27%) MRD-positive and 5 MRD-negative (10%) patient
were treated with prophylactic/preventive hypomethylating
agent + IDL in posttransplantation period. One MRD-pos-
itive patient experienced a relapse after epigenetic therapy.

Conclusion

These data demonstrated, that pre-transplantation MRD is
associated with increased risk of relapse in children and ado-
lescents with AML (RI-p=0.01; RFS- p=0.02). MRD-positive
patients had similar OS (p=0.7), EFS (p=0.1) to patients with
MRD-negative status, because relapse had not decisive role
for survival.
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BeepeHue

AJIoreHHas TpPAHCIUIAHTAIVA TeMOINOITHYECKUX CTOJIO-
BBIX K1eToK (amno-TT'CK) - adpekTuBHbIL MeTO JIedeHI
TIAIVIEHTOB C OCTPBIM MIETION/IHBIM JIEMIKO30M I'PYIIIBI BbI-
cokoro pucka (OMJI). Bo3HMKHOBeHME penuuBa IM0CIe
ano-TTCK nmpoucxogut npumepHo y 20-50% mareHToB
B 3aBJMCMMOCTH OT CTajyu 3a60/IeBaHMsA HA MOMEHT TPaHC-
IUIAHTALUM U OTPULIATEIbHBIX NPOTHOCTUYECKUX (aKTO-
poB. OgHuM U3 npenrnKTopos penuansa npu OMJI moxer
OBITP MMHUMAJIbHAS OcTaTouHas 6onesns (MOB), onpene-
jseMast ¢ IOMOIIBIO IIPOTOYHON LNUTO(II0OPOMETPUN MIN
HONMMepPa3Hol IienHoi peakuuyu. Omy6IMKOBaHHbBIE JIC-
CTIeJOBaHMA TEeMOHCTPUPYIOT BBICOKYIO IPOIHOCTUYECKYIO
3HauUMMOCTb omnpepenenns MODB HemocpencTBeHHO Iepep
nposefierreM amno-TTCK y B3pocibix manyeHToB. OgHAKO
y netett c OMJI gannble o Bt MOD niepep anno-TI'CK
Ha 9P PEeKTUBHOCTD JIeYeHMsI OTPAHNYCHBL

Ienblo MaHHOTO WCCHAENOBAHMA CTaja OIleHKA BIIVSHUS
MOB mnepep, amno-TI'CK Ha o6myio BopkuBaeMocts (OB),
6eccobpiTuitHyto BepKMBaeMocTb (BCB), 6e3penyauBHyo
BbDKMBaeMOCTh (BPB), TpaHCIIaHTAIMOHHYIO 1€ TaIbHOCTD,
KyMY/IATUBHYIO 4acToTy peruansa (UP) u yacrory nepsud-
HOTO HeIPVDKUBJIEHNUA Y feTell 1 nogpocTkos ¢ OMJL

MaTepmanbl N MeToAabl

C 2008-2018 rr. B kuuuke HMM JOTuT mm. P. M. Top6ba-
yepoit amno-TTCK nmposenena 95 getam ¢ OMJI B knuHu-
KO-TeMaTOJIOTMYeCKOl pemuccuu  3aboeBaHust 3abore-
BaHNA. DOJBIIMHCTBO IALMEHTOB IIONYYMIN IEPBIYHYIO
XMMuoTepamnuio 1o nporoxkory AML-BFM 2004. [l ycra-
HOBJICHMA TPYIIBl LUTOTEHETUYECKOIO pUCKa ObIIM VIC-
nonb3oBanbl WHO kpurepun 2008 r. (mepecmotp 2016 r.).
ITepen amno-TI'CK Bcem manyeHTaM BBITOTHSAIACH acIMpa-
1y51/6MOTICHsT KOCTHOTO MO3ra st pectagupoBanus. Cpe-
IV 3TUX TALMEHTOB Yy 79 mpoBoanaoch onpenenenne MOb
C TIOMOIIBIO MOJIEKYIAPHO-T€HEeTUIEeCKOTO/ iU TOreHeTIIe-
CKOTO MCC/IeNOBAHUI U/MIM MeTORA UMMYHO(EHOTUIINPO-
BaHms1. Takum 06paszom, 79 maleHTOB ¢ MeANAHOI BO3pac-
Ta 10 net (1-18) Ha MomeHT a/wto-TT'CK ObIIM BKIIOYEHBI
B JJAHHOE PeTPOCIIEKTUBHOE MCC/IefoBaHue. Bee manyeHTs
Optn mofeneHsl Ha 2 rpymmsl: 1 rp. — MOB+ n=33 (42%),
2 rp. - MOB- n=46 (58%). B nepBoit pemuccun ammo-TTCK
6bi1a BhIIONIHEHA 23 (70%) MOB+ nanmenTtam u 35 (76%)
MODb- naumentaMm. BbICOKMIT LMTOreHeTUYECKMII PUCK
MHMIMaAbHO Habmonancs y 14/30 (46%) MODB+ marenTos
ny 16/40 (40%) MOb- nmanmenros (p=0,7). B kaxpoit rpyn-
e HaO/MIO#anoch paBHOe uncino BropudHbix OMIJI (n=4;
12% n n=4; 8% coorBeTcTBeHHO, p=0,7), a Taxxe OMJI ¢

9KCTpaMeNy/UIIPHBIM HopaxeHreM (n=6; 18% u n=6; 13%
COOTBETCTBEHHO, p=0,5). B Toit 1 gpyroii rpyIe npumMeHs-
JIVICH Pa3/MYHbIE 1IO MHTEHCUBHOCTY PEXMMbBI KOHMINO-
HMpOBaHuUA B paBHbIX nponopruax (PYIK/MAK): B 1 rp. -
18/15 (1,2), Bo 2 rp. - 25/21 (1,2). OB, BCB, BPB, a taxxe
JIeTaIbHOCTD, OOYCIOB/IEHHAsI Tepamyeit, ObIIM paccyuTa-
HBI, Mcnonb3ya Mmetop Kammana-Maitepa. Ilpn onpepene-
Huu BCB 3a coObITHe OBIT IPUHAT PELUIUB JIeKO3a VN
cMepTb. KyMynATuBHasA 4acToTa peluinBa U IepBUYHOTO
OTTOPKEHMA TPAHCIIAHTATa YCTAaHOBJIEHBI C IIOMOIIbIO
Kputepua MaHHa- YUTHM.

Pe3ynbrath

[Mpwxusnenne I'CK 6b110 3adpukcuposano y 71 (90%) na-
nyeHTa. JacToTa IepBUYHOTO HENPYDKUBIEHUSA B 00eUX
rpymmax 6bUta ofuHakoBas (n=4; 12% u n=4; 8% coorser-
cTBeHHO, p=0,6). [Tpn megnane Habmonenus 3 roga OB co-
craBuia 63,6% B rpynmne MOb+ u 69,6% B rpynne MOB-
(p=0,7). BCB mpu maHHOI MepyuaHe paBHa 45,5% y MODb+
HaLMeHTOB, 65,2% y MOB- (p=0,1). TpexropuyHas yactora
peuupuBa 6bUta JocToBepHO Bhimle y MOB+ marnueHTOB
(n=14), yem y MOB- (n=8) maruentos (42% u 17% coot-
BeTCTBEeHHO, p=0,01). BPB Takxe gocToBepHO pasmmyanach
y manyueHTos ¢ pasnmuaHbiM MODB cratycom (57,6% y MOB+,
82,6% y MOb-, p=0,02). TpancmaHTalMOHHAA JIeTalb-
HOCTb cocTaBmaa 15,2% n 17,4% B 1-i1 u 2-i1 TpyIIIIax cooT-
BeTcTBeHHO (p=0,6). PesucrenTHplit penypus OMJI mocrne
amno-TT'CK 6bu1 mpuanHoit cveptn y 13/26 (50%) marmeH-
TOB, cpeayt Hux 7 MODB+ maruenTos, 6 MODb- maiueHToB.
[TpodmrakTudeckas/IpeBeHTUBHAA Tepalys TIMIIOMETHU-
JIMPYIOIVIMA areHTaMy + MHQY3UA TOHOPCKMX MMpOoLu-
toB (MJJJI) 6puta npoBenena 9 (27%) MOB+ naunenram n
5 MOB- (10%) manyenTam. Peruus mocie npoBeeHHO
Tepamnuy MpoU30IIe/ TONbKO Yy OTHOTO Mal[/ieHTa U3 IPYIIIIbI
MOb+.

3aKnyeHue

JJaHHOe uccIenoBaHNe JEMOHCTPUPYET, YTO Ha/IM4me Ipefi-
TpaHcnnaHTanyuoHHoit MOB y pereit n mopgpoctkos ¢ OMJI
aCcCOIMMPOBAHO C IOBBIIIEHHBIM PYCKOM BO3HUKHOBEHMA
peunpusa nocie amno-TTCK (pasmmure B YUP, p= 0,01 u
bPB, p=0,02). ITpu atom BCB 1 OB focroBepHO He pasnu-
wasuch B obenx rpymnmax (p=0,7 u p=0,1, COOTBETCTBEHHO),
TaK KaK peluiuB He OKa3asl pellalollero 3HaueHnsI Ha JaH-
Hble TIOKA3aTeJI.

KntoueBble cnoBa
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