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Introduction

Natural killer (NK) cells as well as T-cells participate in al-
logeneic reactions after hematopoietic stem cell transplan-
tation (HSCT). Alloreactive NK cells are able to damage re-
cipient’s dendritic cells preventing graft versus host disease
(GvHD) reaction, mediate anti-virus defense, and partici-
pate in graft-versus-leukemia reaction. Mismatches between
inhibitory KIR (killer Ig-like receptor) of donor and HLA-I
molecules of recipient comprise the basis of NK alloreac-
tions.

Our purpose was to study the influence of donor NK allore-
activity upon incidence of acute GvHD, CMV reactivation,
and incidence of relapses after allogeneic HSCT in children.

Patients and methods

KIR expression was assessed by PCR and flow cytometry.
HLA genotyping was performed at the laboratories of The
Republican Research & Production Center for Transfusiolo-
gy and Medical Biotechnologies (Belarus), DKMS (Germa-
ny) and Belarusian Research Center for Pediatric Oncology,
Hematology and Immunology.

Analysis of NK cells alloreactivity performed according to
the “receptor-ligand” model (as receptor-ligand mismatch).
According to this model, donor NK cells are alloreactive
towards recipient cells, when at least one of the studied
inhibitory KIRs (KIR2DL1 and/or KIR2DL2/DL3 and/or
KIR3DL1) do not have a corresponding ligand (HLA-C2
and/or HLA-C1 and/or HLA-Bw4) on recipient cells. HLA
alleles for the KIR ligand groups were determined on the ba-
sis of HLA-I typing in recipient cells.

HLA alleles were aligned to KIR ligand groups (C1, C2,
Bw4) using The Immuno Polymorphism Database (http://
www.ebi.ac.uk/ipd/kir/ligand.html) and the published study
results.
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Our study included 169 patients at the age of 6 months to 18
years old diagnosed with various blood disorders, i.e., acute
leukemia (ALL, AML, biphenotypic), CML, MDS, lymph-
oblastic lymphoma, Burkitt lymphoma, aplastic anemia,
Fankoni anemia and primary immunodeficiency diseases,
and underwent allogeneic HSCT from 2007 to 2016 years.

Results

Donor NK alloreactivity was found in 59.2% of the studied
allogeneic HSCT cases, according to the data of flow cytom-
etry and PCR. In the group of patients with non-malignant
diseases with RIC conditioning in the cases of donor NK
alloreactivity, the incidence of acute GVHD was 44.8% com-
pared with 76.9 % in the cases without detectable alloreactiv-
ity (p=0.05). For the patients with oncological diseases with
myeloablative conditioning, no relations were found between
donor NK alloreactivity and incidence of acute GVHD. In the
group of patients with mismatched CMV status during the
first 100 day after HSCT, the lowest rate of CMV reactivation
was in the cases of donor NK alloreactivity with absence of
C2 ligands (20% vs 48.2%; p=0.04).

For the patients with nonmalignant diseases (n=43), we did
not find significant differences in overall survival of patients,
depending on NK-alloreactivity. However, in the group of
patients with malignant diseases, the overall survival in the
cases of alloreactivity was 68+6% as compared to the patients
without alloreactivity (48+8%, p=0.1). For this group of pa-
tients, in the case of alloreactivity with absence of two ligands
(C1-/Bw4- or C2-/Bw4-), the overall survival was 86+9%
versus 458 % in the cases without alloreactivity (p=0.01).
In the patients subjected to allogeneic HSCT for oncohema-
tological diseases, a number of transplants was made from
matched unrelated donor (63 patients out of 126). E.g., the
relapse-free survival for this type of HSCT was 88+6 % in the
case of donor NK alloreactivity, being only 57+13 % among
the patients without alloreactivity (p=0.03).
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Conclusion

Selection of donors with NK-alloreactivity could result in
decreasing rates of acute GvHD, virus reactivation, and in-
cidence of relapses after allogeneic HSCT. However, effect
of NK alloreactivity depends on type of transplantation and
conditioning regimen, as well as cell composition of the
grafts.
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Pecniy6mmxa benapycn

BeepeHue

EctectBennnie kmmrepubie (EK), taxke xak m T-knetku
YIaCTBYIOT B OCYILeCTBIEHUY //IOT€HHBIX PeaKI[il ocye
TPAHCIUIAHTALMM T€MOIO3TUYECKUX CTBOMOBBIX KJIETOK
(TTCK). AnnopeaxtusHbsie EK kmeTky ciocoOHBI TOBpeX-
[aThb eHAPUTHBIE KIIETKU PeLUINEeHTa, IPefOTBpalias pas-
BUTHME peakLMu TpaHCIUIaHTaT npotus xo3sayuHa (PTIIX),
OCYILeCTB/IATh IPOTUBOBYPYCHYIO 3aLIUTY, OCYIIECTBIIATD
peaKyo TpaHCIUIAHTAT IPOTUB Jleliko3a. IIpuunnoit an-
nopeaxiuit, BoI3BaHHBIX EK-KmeTkamm, ABideTcsa Heco-
BMECTUMOCTb MHIMOUTOPHBIX KWUIEPHBIX MMMYHOIIOOY-
muH-nofo6HbIxX penentopos (KIR - killer Ig-like receptor)
EK-xnerok goHopa ¢ HLA-I cucremoit periunuenta. Lenbio
paboThI OBITIO MCCIIEROBaHNE POU ANTIOPEAKTUBHOCTI [O-
Hopckux EK-k/eTok Ha pasBuTHe peakuyy TPAaHCIUIAHTAT
IPOTYB XO3SMHA, YaCTOTY MHQEKI[MOHHBIX OCTIOXXHEHMI 1
pennanBoB noce ainorenHon TTCK y geTeit.

[laumeHTbl U MeToAbl

Axcnpeccuto KIR penentopos foHOpa OLleHUBAIN METOAA-
mu [TIIP u nporoynoit unropryopumerpun. HLA tunmpo-
BaHMe TOHOPA U PeLIMeHTa BHIIOIHIN B TabopaTopun
VIMMYHOJIOTMYECKOTO THUIIMPOBAaHUA OPTaHOB M TKaHel
PHIII] Tpancdysuonoruy u MeaMIMHCKUX 61I0TeXHOIOT A
(MuHck), B maboparopun EBpormeiickoro 6aHka JOHOpPOB
(DKMS, TepmaHust) win B KIMHUKO-AMATHOCTUYECKOI /Ta-
6oparopun IleHTpa [ieTCKOIl OHKONOTMMU, TEMATOJIOTUU U
umMMyHonoruy (MMHCK).

Anamu3s annopeakTuBHOoCcTM EK-K/eTox BpINOMHAMM CO-
IJIACHO MOJI/I «PELeNTOP-IUranf» (HeCOBMECTMMOCTD T10
penenitopy u nurangny). CornacHo atoit Mogenu EK kiert-
KI JJOHOPA CUMTAIy a/7IOPEAKTUBHBIMM II0 OTHOLIEHMIO K
K/IeTKaM pelVIINeHTa B CIIydae, eCli XOTs Obl OffVIH U3 JIC-

CTIeyeMbIX MHTMOUTOPHBIX penientopos goHopa (KIR2DL1
u/unmn KIR2DL2/DL3 u/unn KIR3DL1) He uMen cooTBeT-
creytoutero muranfa (HLA-C2 n/wm HLA-C1 u/vinn HLA-
Bw4, coOTBeTCTBEHHO) Ha K/IETKaX PeLUIIMEHTa.

Hamrane nmuranpos pna KIR penentopos EK-kmeTok fo-
HOpa OIpefensany Ha OCHOBaHMM HaHHbIX HLA-I tunmpo-
BaHMA KIeTOK peunmnuenta. Ilpunamiexxnocts HLA anne-
neit x rpymmaM KIR muraupos (C1, C2 u Bw4) onpenensnmu
1o cBemeHusIM 6aspl faHHbIX The Immuno Polymorphism
Database (http://www.ebi.ac.uk/ipd/kir/ligand.html) u omy-

6MMKOBaHHBIM pe3ynbTraTamMm MCC}ICJIOBaHMI?I.

B uccnepyemyio rpynmy 60mpHbBIX BOUUIM 169 IanyeHTOB B
BO3pacTe OT IIOYrofia fo 18 y1eT ¢ AuarHo3amu OCTPhI IMM-
(hoOmacTHBIIT 71€11KO3, OCTPbIII MMETOUMHBIN JIEKO3, XPO-
HMYECKNII MUETOVUHBIN JIEIKO3, MMETOAVUCIIIACTIYECKII
CUHJIPOM, OCTPBII OM(pEHOTUIIMYEeCKIIT JIeiiKo3, MMpOo06-
nactHas nmuMmdoma, nmumdoma bepkurta, ammacrideckas
aHemus, aHeMus QaHKOHM, IEPBUYHBI MMMYHOREPUIIUT
C IPOBEJIEHHOM aJJIOT€HHOV TPaHCIIAHTALVIEeN T€MOIIO9TH -
YEeCKMX CTBOJIOBBIX KIE€TOK B LleHTpe NeTCKoJ OHKOTOTMH,
remaTosioruu u ummynonoruu ¢ 2007 mo 2016 rogz,.

Pe3ynbrarhl

ITo ganHBIM pOTOYHON LUTOGAyopuMeTpyu u ITLIP xonu-
YeCTBO a/I/IOTeHHBIX TPAHCIIAHTaLuII ¢ foHOpcKoi EK-asn-
JIOPEAKTUBHOCTBIO COCTaBUIO 59,2 %. [l manueHtos ¢
He3TI0OKa4eCTBEHHBIMU ~ 3a00/IeBaHMAMM, ITOMYYUBLINMU
RIC xonauumonuposanue, npu Hannyuy EK-annopeaxtus-
HocTy yactora ocTpoit PTIIX cocrasuna 44,8 %, Torma Kax
6e3 a/IopeakTUBHOCTY — 76,9% (p=0,05). [l mareHTOB
CO 3/I0KaUeCTBEHHBIMM 3a00JIeBaHMAMU C IPOBEJEHHBIM
MMeoabMaTHBHBIM KOHAMIVOHMPOBAHMEM, B3aMMOCBA3b
MEXJly a//IOPEaKTUBHOCTDIO loHOpckux EK-kmeTok u pas-
BuTreM octpoii PTIIX He BbiAB/eHa.
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B rpynmne mauueHToB ¢ HecoBmajamomyuMm CMV crarycom
HaMMeHbllass 4actota peaktuBauyu CMV undexnum mo
+100 gus mocme TI'CK nHabmomanach Ipy HaTUYMU ajjIo-
PEeaKTMBHOCTHU B C/Iy4ae OTCYTCTBUA NUTAHAOB rpynmbl C2
(48,2 % mpotus 20 %, p=0,04).

JiA maImeHTOB C He3I0KaYeCTBEHHBIMM 3a00/IeBaHMAMI
(n=43) KOCTOBEpHBIX pasIuuuil B 06LIell BBDKMBAEMOCTH
B 3aBUCUMOCTY OT HA/MYMs ajutopeaktnBHOCTH EK-KeTok
He BBUIB/IEHO. B rpymie MareHToB ¢ OHKOreMaTo/Iornde-
CKVMMU 32007IEBAaHVSIMU TIPU HAIMYUM aJTIOPEAKTVBHOCTH
00111as1 BBDKMBAEMOCTb cOCTaBmIa 68+6 %, Torga Kak Oes
annopeakTuBHOCTY — 48+8 % (p=0,1). /151 maIeHTOB C OH-
KOreMaTOJIOTMYeCKMMIY 3a00/IeBaHUAMY YCTaHOBJICHO, YTO
Ipu oTCyTCTBUM ABYX /uraHnos (C1l-/Bw4- wiu C2-/Bw4)
00111as1 BBDKMBAEMOCTb cocTaBmIa 8619 %, Torga kak Oes
aJUIOPeaKTUBHOCTH (IIpY Ha/IMYUY BCEX TUTAHJOB) — 45£8%
(p=0,01). Cpeny npoBefieHHBIX TPAHCIITAHTALIVI IS TTALy-
€HTOB C OHKOTe€MaTOIOrMYeCKuMM 3aboneBanusamu (n=126)
HaubosbIllee KOMMYECTBO COCTABWIM TPAHCIUIAHTAL[UYU OT
COBMECTMMOTO HEpPOJCTBEHHOro noHopa (63 u3 126). Tak,
IISI 9TOTO TUIIA TPAHCIUIAHTALNIT Oe3pelANBHAS BBUKIBA-
€MOCTb MAIMEHTOB Ipu Hammumuu poHopckoit EK-ammope-
aKTUMBHOCTY cocTaBuia 8816 %, Torjga Kak 0e3 ajutopeax-
TUBHOCTU — 57+13 % (p=0,03).
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3aKoyeHue

Bei6op goropa ¢ EK-a/mmopeakTuBHOCTBIO MOXET CHU3NTb
yactoTy octpoit PTIIX u BupycHOi peakTuBaluy, a TaK-
K€ YMEHbUINTb KOMNYECTBO PELMAMBOB IIpU IIPOBEEHNN
ammorennoit TTCK. Opnako 3¢dekT ammopeakTUBHOCTH
EK-keTok MOXeT 3aBMCETb OT THMIIA TPAHCIIAHTALVM U
KOHJMIIMOHMPOBAHMA, a TAKXKe OT KIETOYHOTO COCTaBa
TpaHCIUIAaHTaTa.
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