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MKI/KI*2p/cyTKn MOfKoXHO). Llenbio nccnenoBanus 6bU10
OIpefe/ieHNe ONTUMAIbHOTO MPOTOKO/MA MOOMIN3ALUY
I'CK y moHOpOB f/1s1 IpOBefieHNs a/l/IOTeHHOI TPaHCIIIaH-
TalVN.

MaTepmanbl N MeTojbl

PerpocnekTuBHBII aHamu3 3¢G(GEeKTUBHOCTY CXeM MOoOu-
nmsanuy ObUL IpOBefieH y 63 foHopoB atorenHsix I'CK.
IeTanbHble XapaKTepPUCTUKU [OHOPOB IIPeICTaBIE€Hbl B
tabmuie 1. CTaTUCTUYECKUIT aHANMM3 JaHHBIX MPOBOJUII-
Csl C UCIIO/Ib30BAHMEM cTaTucTuueckoro nakera IBM SPSS
v.23 (CIIA). [list mpoBepKM HOPManbHOCTHU pacripesierne-
HIISL MICCTIENyeMBIX BBIOOPOK ObLI MICIIO/Ib30BAaH KPUTEPUil
Mlanmupo-Yunka. Y4nuTbiBass pacrpefesneHye, OTIM4HOe OT
HOPMaJIbHOI'O, B [Ia/IbHEIIeM [JId OLleHKU Pas3/IudIuil Mex-
Iy [BYMs He3aBMCMMBIMY BBIOOPKaMM OBUI MCIIOIb30BaH
U-kpurepuit Mauna-Yutau. s ananusa Tabmui conpsi-
JKEHHOCTH, YYUTbIBas Majible BBIOOPKY, OBUI MCIIO/Ib30BAH
TouHbll TecT Pumepa. [JaHHbBIe IpelcTaBlIeHbl IOCPef-
CTBOM MeJ[IaHbl, MTHMMAJIbHOTO ¥ MAaKCMMaJIbHOTO 3Haye-
HUA.

Pe3ynbrarthl

B o6eux rpymmax He 6bUIO BBIABICHO 3HAYMMBIX PA3TNINUIL
TAKMX [apaMeTPOB KaK BO3PACT, IO, POCT, BeC, 00beM
LVPKYIUPYIOLIeil KPOBM JOHOPOB, KONMYECTBO JIEMKOIIN-

TOB B IIepBBI feHb adepesa B mepuepuiecKoil KpOBIL,
XOTs OBUIO TIPEIOIOKEHNe, YTO AaHHbIE ITAPaMeTPhl MO-
IyT BIMATh Ha 3¢QQeKTMBHOCTD MOOWM3amyu u cbopa
K1eToK. OJHAKO, CTATUCTUYECKM JOCTOBEPHOI OKasamach
6ombiras 3¢ HEeKTUBHOCTD PeXKMMa MOOMIM3AL[MI COTTIACHO
Bropomy nportokony (I-KC® 5MKr/Kr*2p/cyTKu MOFKOX-
HO). JTaHHBII PE>KUM ITO3BOJIII IOTYINTh 3HAYMMO OOJIbIIIe
CD34-no3UTHBHBIX KJIETOK B pacueTe Ha 1 KI Beca JOHO-
pa Iocrie poBeeHst IPOLeAypbl adepesa Ha 5-I1 I€Hb OT
MOMeHTa Havajia MOOwIm3aru. Pe3ynbTaTel NCCIEHOBAHNUS
HpeCcTaB/IeHsl B Tabmie 1.

BbiBogbl

ITpoBeneHHOe MCCIENOBaHNE TTOKA3a/I0, YTO MOOVIM3AIIVA
I'CK mo cxeme I-KC® 5 MKr\kr*2p\cyr. ¢ mpoBefieHueM
npouenypsl apepesa Ha 5 feHb apPexrusHee cxemsl [-KCD
10 Mxr\kr*1p\cyT. [laHHas cXeMa IT03BOJIIIIA JOCTUYD O0/Ib-
mrero npouenTa CD34-mo3uTHUBHBIX KIETOK B iepudepnde-
CKOIf KPOBM B JieHb IIepBOro adepesa, 60/bIIEro MpoIleHTa
CD34-1103UTMBHBIX K/IETOK B JIEIKOKOHI[EHTPATe, a TAKXKe B
UTOTe HOMYYUTD 3HAYMMO 6onbine CD34-1103UTUBHBIX KTe-
TOK B pacueTe Ha 1 KI Beca JJoOHOpa.

KnioueBble cnoBa

AJIIOreHHasi TPAHCIUIAHTALUS, FeMOIOITUYECKIE CTBOJIO-
BbI€ KJIETKM, MOOMIN3aIst, COOp KIIETOK, adepes, ZOHOP.
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Introduction

In spite of a relatively good prognosis of most neuroblastoma
(NB) and localized Ewing sarcoma family tumors (ESFT),
there is a subgroup of patients with unfavorable biological
and clinical features, in which the outcomes are still poor.
Patients with several high-risk features together with prima-
ry resistance and systemic relapse cases form an “ultrahigh”
risk subgroup, in which most currently existing treatment
modalities are ineffective. As allogeneic hemopoietic stem
cell transplantation (allo-HSCT) and other forms of immune
therapy have no cross-resistance mechanisms with chemo-
therapy it is a potentially effective option in these cases.

Patients and methods

The results in a consecutive cohort of 29 allo-HSCT recipi-
ents (23 patients with very high-risk NB and 6 patients with

ESFT) were analyzed. The median follow-up was 18 (3-103)
months. The indications for allo-HSCT were very high risk of
relapse (n=2), primary chemoresistance (n=4) and systemic
relapse (n=23). At the moment of allo-HSCT most patients
were in complete (n=14) or very good partial remission
(n=11), 4 patients had disease stabilization. In most patients
(n=26) an allo-HSCT was performed from KIR-mismatched
haploidentical family donor. All patients received non-mye-
loablative fludarabine-based conditioning regiments. In 15
patients transplant modification was used (CD34+ selection,
n=3; CD3+19+ depletion, n=10; TCRaf depletion, n=2), 14
patients received unmodified transplant with post-transplant
cyclophosphamide (PTCM). In most cases one or several
post-transplant interventions were performed: local control
(n=4), combined chemo- and targeted therapy (n=6), donor
lymphocyte infusions (n=4), donor NK-cells infusions (n=4)
or other forms of immune therapy (n=6).
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Results

The 2-year overall (OS) and disease-free survival (DFS) in
patients with neuroblastoma were 39% and 21%, according-
ly. Most (27 of 29) cases successfully engrafted, 2 patients
died of transplant-related complications before engraftment.
Ten patients are currently alive, 6 are in complete remission.
All ESFT patients died of transplant-related complications
(n=2) or disease progression (n=4). All patients with disease
stabilization at the time of transplant progressed died short-
ly after allo-HSCT. The cumulative risk of transplant related
death was 14% and death due to complications 67%, accord-
ingly. All patients with long-term response received one or
several post-transplant interventions. In spite of a longer
median time to engraftment in PTCM group compared to
transplant modification group (D+23 vs D+17) there was
no statistically significant difference in SO, DFS, relapse or
transplant complications rate between these groups.
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Conclusion

Allo-HSCT combined with post-transplant therapy may
yield prolonged response in some of neuroblastoma patients.
The optimal post-transplant therapy regimen is still to be de-
termined. There is still no data in favor of allo-HSCT effec-
tiveness in the small cohort of extreme-risk Ewing sarcoma.
The larger study cohort could, perhaps, provide the data on
potentially sensitive ESFT patients subgroup.
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BeepeHune

HecMmoTpss Ha OTHOCUTENIDHO O/arONpPUATHBIA IPOTHO3 Y
JeTeit ¢ OMArONPUSITHBIMYM BapraHTaMM HeNpoO6IacTOMBI
(HB) u noxanu3oBaHHBIMIU OIYXO/IAMU CEMENCTBA CapKoO-
mbl Ounra (OCCIO) cymecTByeT rpyIina BBICOKOTO PUCKa,
olpefienisieMasi HA OCHOBAaHMU Psifia KIMHUYECKUX U 610-
norndecknx GpakTopos. [JOMOTHNTEIBHO MOXXHO BbIJIENTNTh
IPYIIIY «CBEPXBBICOKOTO PMCKa», K KOTOPOI TAaK>XXe OTHO-
CATCA NAlVIEHTDbl C NePBUYHO-PE3UCTEHTHBIM TeYeHNeM U
peunauBom 3aboneBanus. [0 faHHBIM OT/ENIBHBIX MCCIIE-
TOBAHUII B 3TOJL IpyIIIie MOTYT ObITb 9P HEKTUBHBI METObI
VMMYHOTEpanuu, B TOM 4MCJe a/UIOTeHHas TPaHCIIaHTa-
LA TeMOIIO3TUYECKUX CTBOIOBBIX KIeToK (amno-TTCK).

Matepuansl n metogbl

ITpoanamusuposansl pesynbraTtsl amno-TTCK B koropre
manyentos ¢ HB (n=23) u OCCIO (n=6) rpymimsl cBepXBbI-
COKOTo pucka. Mennana HabmofeHns coctaBmaa 18 mecs-
neB. ITokasanusamu k amno-TI'CK 6pinm KpaiiHe BBICOKMIT
puck pernuanBa (n=2), HepBUYHO-PE3UCTEHTHOE TeYeHNE
(n=4) wnn crcTeMHBIT penuau 3abonmeBanus (n=23). Ha
momeHT awto-TI'CK y 6onpiumHCTBa HmanMeHTOB ObLT 3a-
¢buxcupoBan monHell (n=14) win XOPOIINIT YaCTUIHDIN
otBer (n=11), y 4 maumentoB awro-TTCK BbimonHsmach
B cTabwmmsanyuy 3aboneBaHus. B GONbIIMHCTBe crydaes
soinonHAnacek anno-TTCK or KIR-HecoBMecTnMoro ra-
IJION/IEHTUYHOTO POACTBEHHOro foHOpa (n=26). Y Bcex
MAIVIEHTOB JCIIONb30BAaHbl HEMMET0ab/MaTBHbIE PEXU-
Mbl KOHJMI[IOHMPOBAHWs Ha OCHOBe ¢rymapabuna. Y 15
MAIVIEHTOB BBINO/IHANACh MOAU(UKALNA TPaHCIIAHTaTa

62 CTT JOURNAL | VOLUME 8 | NUMBER 3 | SEPTEMBER 2019

(CD34+ cenexumst, n=3; CD3+19+ gererus, n=10; TCRaf
merienysi, n=2), y 14 manyeHToB IpUMEHJICS PEXIM MPO-
GUIaKTVKM, BKIIOYAIONMIT B cebsA IOCTTPAaHCIUIAHTALU-
ounbll uuknopocean (IITLD). B 6onpimHCTBe c1ydaes
HPOBOAMIACH JOTIOJTHUTEIbHAS MTOCTTPAHCIUIAHTAI[IOHHAS
TepamysA: Mepbl TOKaTbHOTO KOHTPOIA (n=4), KOMOMHMIPO-
BaHHas XMMMO- ¥ TapreTHasA Tepams (n=6), uHdy3uu mm-
¢douuToB nonopa (n=4), nudysun goropckux NK-xmeTox
(n=4), onpyrue ¢opmsl uMMyHOTepanuu (n=6).

Pesynbrathl

Isyxnernsst obmas (OB) u 6eccoberruitnas (BCB) BeDxu-
BaeMOCTD B IPYIIIle IALMEHTOB C Helpo6/IacTOMOI coCTaB-
10T 39% 1 21%, cOOTBETCTBEHHO. B GonpumacTBe (27 13
29) cmydaeB HaOMIORAIOCHh MPYDKUBJICHVE TPAHCIUIAHTATA,
B ,T_[ByX cnyqaﬂx ITAIIVM€HThI yMepnM o0 MOMEHTa HpI/I)KI/IB-
nenns ot ocnokuenuit amno-TT'CK, B HacTosimmit MoMeHT
>KMBBI 10 MaLMeHTOB, Y 6 COXpaHAETCA peMIUCCHUA IIPU MeJu-
aHe cpoka HabmoneHus B 17 (3-103) mecsines. Bee maruen-
Tl ¢ OCCIO ymepnu B pesynbTare IpOrpeccupoBaHMA 3a-
6onesanust (n=4) m160 passutus ocnoxxuenni ammo-TTCK
(n=2). Bce mauuenTsl B crabunmsanuy 3abojeBaHMUA Ha
momeHT a/uno-TI'CK ymepnu B pesynbTaTe IporpeccupoBa-
H1s1 3a60/1eBans. KyMy/IATUBHBII PUCK CMEPTIL OT OCTIOXK-
HeHmit npouenypst amno-TTCK cocraBun 14%, a cmeptn
OT peuuauBa 67%. Bce ManyeHTdl C IIUTEIbHBIM OTBETOM
TIOTy4a/Il OfMH VIV HECKOJIbKO BUOB ITOCTTPAHCIIAHTA-
uoHHOI Tepanun. HecMoTps Ha 6oree pinTenbHble CPOKU
npyokuenns B rpynmne IITH® mo cpaBHeHUIO C rpymmo
mopudukanuu TpaHciiantata (Megmana Ha [1+23 n [J+17,
COOTBETCTBEHHO), MEX/Y IPYNIIAMI He HAOIIOAN0Ch JO0-
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cToBepHbIX pasmuunit B OB, BCB n yacrore passutus oc-
TIOYKHEHMIA.

3aKnyeHue

Amno-TICK B codeTaHmy ¢ IOCTTPAaHCIUIAHTAIL[MOHHON
Tepanueil I03BO/IsAeT FOOUTHCS AIUTEIBHOTO OTBETA Y 4aCTH
MaIeHToB C Heitpobmactomoit. Heobxonmmsl anbHerie
VICCTIE[IOBaHVS I omlpefeneHns Hanbonee s ekTuBHOM
CXeMbl IOCTTPAHCIUIAHTALMOHHOM Tepamuy. JJaHHBIX 06
3¢ GeKTUBHOCTY METOfIAa B paMKaX MCCIeOBAaHIII KOTOPTHI

nanyerTo ¢ OCCIO rpymmbl CBEpPXBBICOKOTO PMCKA He
HOy4eHO. BO3MOXKHO, CyIleCTBYeT OTHe/NbHAs HMOATPYIIIa
HAI[MIEeHTOB, B paMKax KOTOPOII JaHHbI MeTOZ 3P PeKTUBEH.

KnioyeBble cnoBa

Heitpo6nactoma, omyxonu cemeiicTBa capkombl HOumra,
TpyIIa CBEPXBBICOKOTO PYCKa, IEPBUMYHAS PE3UCTEHTHOCTD
U peuuauB, alJIOTeHHas TPaHCIUIAaHTAIusA TeMOIOo3THYe-
CKUX CTBOJIOBBIX K/IETOK.
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Introduction

One of the main causes of treatment failure after allogeneic
hematopoietic stem cell transplantation (allo-HSCT) for
acute myeloid leukemia (AML) is the disease relapse. Identi-
fication of the patients with high relapse risk after allo-HSCT
is an important approach to improve the clinical outcome by
administration of preemptive posttransplantation treatment.
Over recent years, minimal residual disease (MRD) detected
by multiparameter flow cytometry (MFC) has been widely
used to identify patients with poor prognosis due to its sim-
plicity and wide availability. Aim of this work was to evalu-
ate the prognostic effect of MRD status before allo-HSCT on
clinical outcomes for AML patients.

Patients and methods

In our statistical analysis we included 60 AML patients who
underwent allo-HSCT in National Research Center for He-
matology between July 2016 and July 2019. Patient’s charac-
teristics are summarized in Table 1. All these patients were
in first complete morphologic remission at the time of al-
lo-HSCT. Bone marrow samples were obtained before allo-
HSCT and were analyzed by the 6-color MFC (BD FACS
Canto II, USA). Positive MRD was identified as a cell popu-
lation deviating from the normal patterns of antigen expres-
sion in distinct cell lineages at specific stages of maturation
for all patients. For patients with LAIP at diagnosis, positive
MRD was also defined as a cell population carrying LAIP
markers at diagnosis. The probabilities of overall survival
(OS) and relapse free survival (RFS) were estimated using
the Kaplan-Meier method.

Results

13 patients (21.7%) before allo-HSCT were identified as
MRD positive (MRD+). Subsequently 6 of them (46.2%) re-
lapsed. The relapse was also registered in 2 out of 47 MRD
negative (MRD-) patients (4.3%). Statistical analysis revealed
significant differences between MRD- and MRD+ patients:

MRD+ had much worse OS (42% vs 89%, p=0.0120, Fig. 1A)
and RFS (32% vs 94%, p<0.0001, Fig. 1B). The relapse proba-
bility was extremely high among MRD+ patients (68% vs 6%,
p<0.0001, Fig. 1C).

Table 1. Patient's characteristics

MRD+ (n=13) MRD- (n=47)
Donor type, n (%)
- related matched 5 (38.5%) 18 (38.3%)
- unrelated matched 4 (30.7%) 13 (27.7%)
- unrelated mismatched 2 (15.4%) 7(14.9%)

- haplo 2 (15.4%) 9 (19.1%)

Conditioning regimen, n (%)

- myeloablative 6 (46.2%) 17 (36.2%)

- reduced intensity 7(53.8%) 30 (63.8%)
Source of stem cells, n (%)

- bone marrow 7 (53.8%) 26 (55.3%)
- peripheral blood 6 (46.2%) 21 (44.7%)

Conclusions

MRD detected by MFC is a strong prognostic factor of in-
creased risk of relapse and may reflect OS and RFS in pa-
tients with AML after allo-HSCT. Despite the presence of
morphological CR before allo-HSCT, MRD persistence be-
fore allo-HSCT was associated with high relapse risk. Ac-
cordingly, testing for MRD before allo-HSCT may help to
identify a subgroup of patients who need preemptive treat-
ment after allo-HSCT.
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