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Introduction

At present, the need for national health care in allogeneic
bone marrow transplantation is insufficiently met. A neces-
sary condition for performing of allogeneic hematopoietic
stem cell transplantation (allo-HSCT) is the presence of an
HLA-matched donor. In the absence of such among rel-
atives, an unrelated donor is sought and mainly in foreign
registries. The practice of attracting Russian donors is ex-
tremely low, due to the small number of local registries, the
lack of scientifically based approaches to filling them, taking
into account the genetic diversity of donors and provided
contingents, the lack of a well-functioning mechanism for
examining matched donors, obtaining, storing, transporting
the hemopoietic material, taking into account the territori-
al disconnection of the transplantation center and place of
donor residence. Considering this, it is required to create
system that meets the national healthcare principles. This
paper represents 5-year experience of hematopoietic stem
cells (HSC) potential donors regional registry of the Feder-
al State Facility “Russian Medical Research and Production
Center “Rosplasma” in Kirov and the center for the trans-
plant material harvesting on the basis of the Federal State
Institute of Science “Kirov Research Institute of Hematology
and Blood Transfusion” subordinating to the Federal Medi-
cal and Biological Agency of Russia. The aim of the research
is analysis of the effectiveness of interaction between HSC
donor regional registry and the center for the transplant ma-
terial harvesting in providing of russian transplant centers
with cellular material from russian unrelated donors, based
on the 5-year experience.

Results

The total number of potential donors in the HSC regional
registry on July 1, 2018 was 35,649 persons. This is 43.3%
of all HLA-genotyped unrelated potential donors in Rus-
sia. From 2013 to 2018 we performed 118 cellular materi-
al harvests for 10 transplant centers in Russia and the near
abroad countries, this represents 51.9% of the total number
of HSC donations from Russian unrelated donors. In 37.1%
for the graft preparation bone marrow was collected, in the

84 CTT JOURNAL | VOLUME 7 | NUMBER 3 | SEPTEMBER 2018

remaining 62.9% — apheresis was used. Selection of the HSC
harvesting method was based upon decision of the poten-
tial donor with consideration of medical contraindications,
and the transplantation center preferences. Before the graft
preparation, all HSC donors were screened for significant
bloodborne infections. Before issuing of cellular material
consistency with approved specification of the quantitative
and qualitative characteristics were assessed. In aphere-
sis collection the CD34+-cells content in the transplanta-
tion material averaged 5.3x10%/kg, in marrow collection -
3.6x10%kg of the patient’s weight. The duration of transport
of the cellular material from the harvesting center to the
transplant clinic was 16.3 hours on average. According to the
reports, submitted by the transplant clinics, the deviations
of the quantitative indicators from the initial data were min-
imal, amounting to 1-2% and did not depend on the trans-
portation period. The time span from the donor activation to
transplant delivery was less than 8 weeks. All processes were
carried out in accordance with requirements of the quality
management system and a set of standard operating proce-
dures developed in the institution.

Conclusion

Interaction pattern between two institutions, subordinating
to the Federal Medical and Biological Agency of Russia, is
the basis of Russian model of cellular material providing for
unrelated transplantations for clinics in Russian Federation.
This model implies the whole complex of necessary meas-
ures: recruitment of potential donors, assessing the quality of
harvested cellular material, its distribution and shipment to
transplant clinic. The received data testify to high efficiency
of the created system. Experience could be extended to the
practice of other local HSC registers in Russia and taken as a
basis for the national hematopoietic material providing sys-
tem formation.
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Mopenb B3aUMOAERCTBUS PErMOHANIbHOM0 PErucTpa NoTeHUUanbHbIX
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TpaHCNNaHTaunMoHHoro matepmana: onbiT OIBYH KHUW TTIK OMBA
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AKTyanbHOCTL

B HacrosIee BpeMs MOTPeOHOCTb OTEYECTBEHHOIO 3[pa-
BOOXpaHEHNUA B a/UIOTEHHBIX TPAaHCIUIAHTAIMAX KOCTHOTO
MO3ra YJIOBIETBOPSAIOTCA B HeZOCTaTOYHOM oObeme. He-
06xoaMbIM ycroBueM BbinonHenus amno-TTCK sasnser-
ca Hanmune HLA-coBmecTuMoro fjoHopa. B ciyyae orcyT-
CTBUA TaKOBOTO Cpelyl POJICTBEHHNUKOB, OCYIIECTB/IAETCA
TIOMICK HEPOJICTBEHHOTO JOHOpa UIIPENMYIIECTBEHHO B 3a-
pyOexxHbIX perucrpax. IlpakTika MpUBIeYeHUs POCCHUIL-
CKMX JJOHOPOB KpajiHe He3HauMTe/IbHa, YTO OOYC/IOB/ICHO
MajIO4MCI€HHOCTBIO JIOKa/JIbHBIX PErMCTPOB, OTCYTCTBUEM
Hay4YHO-00OCHOBAHHBIX IIOfIXOIOB K MX HAIIOJTHEHMIO, Y4U-
TBHIBAIOIMX TeHeTUYeCKOe pasHoobOpasue JOHOPOB 1 0be-
CIIe4VBAaeMbIX KOHTVHIE€HTOB, OTCYTCTBUEM OT/IQXKEHHOTO
MexaHV3Ma 00C/IeOBaHNsI COBMECTVMBIX JOHOPOB, HOJY-
YeHUs, XPaHEeHUdA, TPAHCIIOPTUPOBKM Te€MOIO3TIYECKOTO
Marepuana, ¢ y4eTOM TeppPUTOPUANbHON PasoOIIeHHOCTH
TPAaHCIUIAHTAL[MOHHOTO IIEHTPa M MeCTa IPOXXUBAHMA JO-
HOpa. Y4MThIBasg 9TO, TpeOyeTcs cO3haTb COOCTBEHHYIO
CHUCTEMY, COOTBETCTBYIOIIYIO MPUHIIUIIAM OTeYeCTBEHHOTO
3opaBooxpaHeHMs. B HacrosIueit paboTe NpencTaBlIeH 5
JIETHUI OIIBIT B3aMMOJENCTBMA PErvOHAIbHOTO PErucTpa
MIOTEHIMA/IbHBIX JTOHOPOB TI'€MOIIOSTUYECKUX CTBOTOBBIX
kneTok OTBY «Poccuiickuit MeIMIMHCKMIT HAy9YHO-TIPOU3-
BOJCTBEHHBIN LleHTp «Pocrnasmar 1. Kupos u ieHTpa 3aro-
TOBKJM TPAaHCIUIAHTAIIOHHOIO Marepuana Ha 6ase ®I'BYH
Kuposckuit HUW remaTtonormm m mnepenmMBaHMA KpOBHU,
noasenoMcTBeHHBIX DMDBA Poccun.

Llenb nccnepoBanmng

AHanu3 5QPeKTUBHOCTM B3aMMOJEICTBUSA PErMOHANTbHO-
IO peryucTpa HOTEHIMANbHBIX JJOHOPOB IeMOIIO3TUYECKUX
cTBONOBBIX K1eTOK PI'BY «Poccuitckmit MEgUIIMHCKII Ha-
YYHO-IIPOM3BOACTBEHHBIN LeHTp «Pocmmasma» . Kupos n
LleHTpa 3arOTOBKM TPAHCIUIAHTAL[MOHHOTO MaTrepyuajga Ha
6ase ®I'BYH Kuposckuit HVVI remaromorun u nepennsa-
HIUA KpoBU, noasefoMcTBeHHBIX OPMDBA Poccun B pamkax
opraHmMsanuy obecreveHus: TPAHCIUIAHTAILVIOHHBIX I[eH-
TpoB P® KJIeTOYHBIM MaTepuanoM OT POCCUIICKUXHEPOT-
CTBEHHBIX JJOHOPOB.

Pe3ynbrathl

O61ast YNCTIEHHOCTh PEruCTpa MOTEHIMATbHBIX JIOHOPOB
I'CK nHa 1.07.18 coctaBuna 35649 yenoBek. 910 43,3% oT
BCEX NPOTUINPOBAHHBIX B PO HepojCTBEHHBIX JOHOPOB.

3a nmepuop 2013-2018 rr. Hamy MpousBefieHo 118 3aroToBOK
K/JIETOYHOro Marepuaa i 10 TpaHCI/IaHTAI[MOHHDBIX IIeH-
TpoB PO 1 6mxHero sapybexps, 4To coctasiser 51,9% ot
obuero uncna gonaunit [CK oT poccnitckux HeponcTBeH-
HBIX JOHOPOB. B 37,1% pa nmony4enus TpaHCIJIaHTaTa UC-
H0/Ib30BA/IACh MIETI09KC(Y3Ms, B OCTATIBHBIX 62,9% mpume-
HSUJICA alllapaTHbI nuTadepes. Bribop MeTona 3aroToBKU
I'CK omnpepen:anyu, ucxopsa U3 pelleHNs IOTEHIMATbHOTO
TOHOPA M Ha/MM4MA MEeJULMHCKUX IPOTMBOIOKA3aHMIA, C
y4eTOM TIpeAIOYTEHMIT TPAHCIIAHTAIIOHHOTO LIeHTpa.
Ilepen saroToBkoli TpaHcIaHTaTa Bce foHopbl I'CK mop-
Beprajmch 0OC/IefOBAaHNIO HA 3HAYMMble /1 6e30I1acHO-
CTH peLuIVeHTa reMoTpaHcMuccyBHble uHpexunu. [Ipu
nepefade KJIETOYHOTO MaTepyuaja IPOM3BOAMIACH OLlEHKa
COOTBETCTBMA KONMMYECTBEHHBIX M KaueCTBEHHDBIX XapaK-
TEPUCTHUK YTBEpXKIeHHOI crenudukanuu. I[Ipyu momyde-
Huu ['CK MeTomom anmmapaTHoro nutadepesa cofepxaHue
CD34+/Kr B TpaHCI/TAHTAIlIOHHOM MaTepuase COCTAaBUIO
B cpefiHeM 6,3x10%/Kr, IIpu 3arOTOBKE METOHLOM MUEIO3KC-
¢bysun - 3,6x10%/kr perpunuenTa. Bpems TpaHcnopTHpoBKI
KJIE€TOYHOTO MaTepMasna OT LieHTpa 3aroTOBKM IO TpaHC-
ITAaHTALMIOHHONM KIVHMKM COCTaBU/IO B cpefHeM 16,3 Jaca.
CornacHo mpefcTaB/leHHbIX TPaHCIUVIAHTALMOHHBIMU KIIU-
HUKaMJ OTYETOB OTK/JIOHEHNS KOINYeCTBEHHBIX ITOKasaTe-
JIelt OT MCXOIHBIX JAHHBIX OBUIM MUHMMAJIbHBIE, COCTABUB
1-2% u He 3aBUCENM OT CPOKOB TpaHCHOPTUPOBKU. Ilepu-
Ofl OT MOMEHTa aKTMBALMMU JIOHOPA JIO MONTyYeHMs TpaHC-
IJIAHTaTa 3aHMMaN He 6osee 8 Hefenb. Bee mporjeccel ocy-
I[eCTB/IA/INCh B COOTBETCTBUM C TPeOOBAHMAMU CHUCTEMBI
MeHe[PKMEHTa KaueCTBa M KOMIUIEKCOM pa3pabOTaHHBIX B
YUpeX/IeHUM CTaHIaPTHBIX OllepallIOHHBIX IIPOLENYP.

3aKnyeHue

B pesynbraTe B3aMMOJIENICTBUA IBYX YUPEXK/EHNI, IOBE-
nomctBeHHbIX PMBA Poccun, peanmsoBaHa poccuiicKas
Mofie/ib 00ecIedeHNsT TPAHCIVIAHTAI[MOHHBIX L[eHTpoB PD
KJIETOYHBIM MaTepUanoM JI/il HEPOACTBEHHBIX TPaHCIIIAH-
Tauyit. Mopenb moppasyMeBaeT Bech KOMIUIEKC Heo0XO-
OVIMBIX MEPOIPUATHUIL: OT NPHUBIEUYEHN IOTEHI[MAaTbHBIX
noHopoB I'CK 70 oIleHKM KadecTBa 3arOTOB/IEHHOTO KIIe-
TOYHOTO MaTepuasa, €ro TPaHCIOPTUPOBKM U IOpsAAKa
nepefadyy B TPAHCIIAHTUPYIOIYI0 KIMHUKY. ITonydennbre
TaHHbIe CBUAETENIbCTBYIOT O BBICOKOI 9 dEeKTUBHOCTH CO-
3mgaHHOI crcTeMbl. OIBIT MOXeT OBITh PACIPOCTPAHEH Ha
TeATeTbHOCTD [PYTUX NoKanbHbIX peructpos [CK B PO n
B3ST 32 OCHOBY IIpy (P OPMMPOBAHNI HAIIVIOHA/IBHO CUCTe-

CTT JOURNAL | VOLUME 7 | NUMBER 3 | SEPTEMBER 2018~ 85



MBI 0OecIeveHNs] TPAHCIVIAHTALMOHHBIX LIEHTPOB IeMOIIO-
STUYECKMM MaTepuajoM OT POCCUICKUX HEPONCTBEHHBIX
TOHOPOB.

Knioyesble cnoBa

PeI‘I/ICTp AOHOPOB KOCTHOT'O MO3Ta, a/JIOT€HHAaA TPaHCIIaH-
Tanysd TEMOIIO9TUYIECKNX CTBOTIOBBIX KJIETOK, HEPOLCTBEH-
HBIN AOHOP I€MOIIO3TUYIECKMX CTBOIOBBIX KJIETOK.
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Introduction

There are a number of biomarkers that predict non-relapse
mortality (NRM), graft-versus-host disease (GVHD) and re-
lapse incidence (RI) after conventional GVHD prophylaxis
based on calcineurin inhibitors with or without antithymo-
cyte globulin. The biologic mechanisms behind the proph-
ylaxis with posttransplantation cyclophosphamide (PTCy)
might be different. Currently there is limited data whether
the conventional predictive biomarkers work with this type
of prophylaxis.

Patients and methods

We conducted a prospective single-center study between
2015 and 2016 in 79 patients. 34% of patients had acute
lymphoblastic leukemia, 66% - acute myeloblastic. 68% of
patients were in the first complete remission, 27% - in the
2" and 5% - in the 3. 26 received matched related bone
marrow (BM) graft with single-agent PTCy GVHD proph-
ylaxis and 53 received unrelated peripheral blood stem cell
graft (PBSC) with PTCy, tacrolimus and MMF prophylaxis.
Median age was 35 years (range 18-59). The graft was stud-
ies extensively studied by flow cytometry (cytometer FACS
Aria II, antibodies by Miltenyi biotec). The following pop-
ulations were analysed: CD3, CD4, CD8, CD16CD56, NKT,
iNKT, Treg, double-positive T-cells, double-negative T-cells,
TCRalpha/beta, TCR v11 memory cells. The frozen plasma
from day +0 was analysed by ELISA (commercial kits by eBi-
oscience) for VEGF A, from day +7 for soluble TNF recep-
tor, IL-8, IL-6, soluble IL-2 receptor, from day+21-30 (after
engraftment sample) for ST2, IL-17, soluble TNF receptor.
The above mentioned biomarkers were tested in logisted re-
gression for predictive value regarding GVHD and overall
survival (OS).
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Results

With median follow-up of 15 months overall survival in the
study group was 79%, NRM 6%, RI 20%, event-free-sur-
vival 75%, acute GVHD grade II-IV 13%, grade III-IV 5%,
moderate and severe chronic GVHD 22%. NRM in patients
with GVHD was 0%. Despite some predictive value in ROC
analysis for acute GVHD of Treg (AUC 0.608), % of CD4
(0.628) and iNKT (0.630), the difference in the GVHD rate
was not significant due to small number of events (p>0.07).
The predictive biomarker of chronic GVHD was IL-17 meas-
ured on day +30 (AUC 0.615), with increased incidence of
57% vs 29%, p=0.017 in patients with elevated level. The
most predictive populations for OS were CD3 (AUC 0.626),
CD4 (AUC 0.628), CD8 (AUC 0.653), NKT (AUC 0.615),
TCRalpha/beta (0.634), iNKT (0.615), iNKT CD8+ (0.613),
double-positive T-cells (AUC 0.657). Measured cytokines
had lower predictive value for OS than graft composition,
except IL-2 receptor (AUC 0.610). The differences in OS was
predominantly due to RI. For example, presence of CD8 cells
>18% significantly increased the risk of relapse (53% vs 12%,
p<0.001). The same trend was observed for other popula-
tions. This phenotype with reduced graft-versus-leukemia
was independent of the graft source (p=0.57) and occur-
rence of acute (p=0.37) and chronic GVHD (p=0.50).

Conclusion

The current biomarkers of acute GVHD has limited pre-
dictive value after related and unrelated grafts with PTCy,
because of the low incidence of this complication and low
GVHD-associated mortality. On the contrary we have ob-
served that patients with high prevalence of effector cell pop-
ulations in the graft have increased RI after transplantation.
The explanation of this phenomenon could be elucidated
during further studies that evaluate reconstitution of these
populations.
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