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b.B. AchaHacees

Pe3ynbTathl pa3nunyHbIX BUAOB ansioreHHbIX
TPaHCNMAHTaLUWi FeMOMNo3TUYECKNX KIIeTOK
y AeTeil U B3POCIbIX

VIHcTuTyT netckou rematonoriy v TpaHcnnaHTonorm
um. P.M. Fop6ayesovi CI6IMY vm. akag. V1.I1. [Nasnosa
CaHkT-TleTepbypr

TpaHcnnaHTauus remMono3TUYeCcKNX CTBOMOBbLIX Kile-
ToK (TTCK) aBnsaeTca ahhekTnBHbLIM METOOOM JTIeHEeHUS
remMaTofIorM4eckmx, OHKOMOMMHYECKUX 1 HACNEACTBEHHbIX
3aboneBaHu y AeTer, NOAPOCTKOB M B3pochbIx. Exe-
rogHo B Mupe nposoautcs okorio 15 000 anmoreHHbIx
TICK oT coBMEecTMMOro poAcTBEHHOr0, HEPOLACTBEHHO-
ro, ransioVaeHTMYHOr0 AoHopa nnu 13 o6pasuoB Myno-
BUHHOM KpoBK. [ns NauMeHToB, y KOTOPbIX OTCYTCTBYET
COBMECTVMbI POACTBEHHbIV [OOHOP, CYLUECTBYET Tpw
anbrepHaTUBHbLIX MCTOYHMKA ansoreHHbIX reMonoaTnye-
CKWX CTBOJSIOBbIX KITETOK: COBMECTUMbIA HEPOACTBEHHbIN
noHop, NCK n3 o6pasua nynoBMHHOM KPOBX U ranso-
VMOEHTUYHbIN AoHOp. lannongeHTnyHas TpaHcnnaHTauus
CTBOSOBbLIX remonoaTuyeckux knetok (Manmo-TICK) —
veTon nedvenna gna 7/0—90% 60nbHbIX, HE UMELLUX
COBMECTVMOr0 poACTBEHHOrO, HEPOLCTBEHHOIO AOHOPA
1 06pasLoB NMynoBYHHOW KPOBW C OOCTATO4YHON KITETOY-
HOCTbIO.

Llerb: oueHUTb 3EKTUBHOCTL MPUMEHEHWS pas-
NNYHBbIX BUAOB anfloreHHon TpaHcnnaHTaumMm reMmonoatu-
Yyeckux cTBonoBbix knetok (anmo-TICK): pogcTBeHHOM,
HEPOACTBEHHOW W ranfiovaeHTUYHOM y OeTEN, NOOPOCTKOB
1 B3POCSbIX C OHKOMOMMYECKMMY, FrEMAaToIoOrMYeCcKMU
HacneacTBEHHbIMIY 3ab60neBaHNaIMN.

Martepuvan v metogsl. B vccnepoBaHve BKIOYEHO
532 60nbHbIX, nony4YusLumx anno-TI CK, na Hux 275 na-
LVEHTOB MOJSIyYUrIA anforeHHyo HepoacTBeHHyo TICK,
191 — annoreHHylo poacTBeHHy 1 66 — lanno-TICK.
B 70% cny4aes anno-TICK nony4unnu 605bHbIE C
ocTpbiM neriko3om, 30% naureHTbl CO 3510KAYECTBEH-
HbiMn numdomamn, XMJ1, annactu4eckor aHemuven,
conugHbiMy onyxonamun. Y 58% 60JbHbIX MCMNOSb30-
Basnicsa MmenoabnaTuBHbIA PeXM KOHAMLUMOHUPOBaHNS,
pPEXUM KOHAMLMOHWPOBAHUSA CO CHUXXEHHON WHTEH-
cvBHocTblo nonyyunu 42%. ba3ncHas npoduvnakTuka
oPTIX npoeogunacb LUwnknocnopuH -+ MeTtoTpekcaT
wnn Takponumycom -+ Cenncent. Jledenue PTMX —
rMOKOKOPTUKOVAbI, 3KCTPakoprnopasnbHbii hoTodepes n

IV ExerogHoro MexayHapogHoro cumMnosmyma
«AKTyasnbHbIE BONPOCHI KJIETOYHbIX TEXHOJIOIMIA:
MpakTuka TpaHcnaaHTauuin CTBOJIOBbIX KJ1ETOK
NynoBMHHON KPOBU»

MOHOKJIOHanbHbIe aHTuTena. VcTo4Hkn TpaHcnnaHTa-
Ta: KOCTHbI MO3r ucnosnb3oBanca ang 41% 60nbHbIX,
959% nony4uunu nepudpepunyeckme I'CK. MNpu Manno-TICK
WCTOYHMK TpaHcniaHTata: CTUMYMMPOBaHHbIA HEMaHU-
NyNMPOBaHHbIN KOCTHbLII MO3r nonyyunn 36% 60nb-
HbIX, KOMBUHaLMs CTUMYNMPOBAHHOIO KOCTHOrO MO3ra
1 CTBOJIOBbIX FEMOMO3TUYECKUX KITETOK KOCTHOrO M0O3ra
C 1Ccnofnib3oBaHneM no3mTmeHom cenekuyun CD34 + npwu
nomowum annapata CliniMACS (Miltenyi Biotec) — 64%
nauMeHToB.

Pesynbrarsi. 10-neTHAs 061as BbkvBaemocTb (0B)
60JTbHbIX, NOAYYUBLUMX anforeHHy POACTBEHHYIO N He-
pogcteeHHyio TICK, npn OJ1JT B |-l pemuccuio y geten
coctaBuna 53%, nogpoctkoB — 40%, y B3pochnbIx —
35%. 10-netHaa OB 60nbHbIX, NOAYYUBLUMX anoreH-
Hyl0 POACTBEHHYKO 1 HepogcTeeHHy TICK, npu OMIJT B
I—Il pemuccuio y peten gocturaet 65%, nogpocTkoB —
45%, y B3pocnbix — 42%. lopoBas OB ans naumeHTos,
nonyuuswux fanno-TICK Bo Il n 6onee pemuccun npu
OJ1J1 coctaBuna 42,9%, npn OMJ1 — 80%.

[MpakTnyeckn BcemMm naumeHTam, Hy>XOawlmmcs B
anno-TICK, Bosmo>kHo HanTu goHopa. [Mpu oTecyTecTBUN
COBMECTVMOr0 POACTBEHHONO WM HEPOACTBEHHOro
[0oHOopa, BO3MOXXHO 1cnonb3oBaTth [CK 13 ansrepHaTmB-
HbIX NCTOYHUKOB (rannonaeHTuYHbIA goHop). Hemueno-
abnaTvBHbIE PEXMMbl KOHAVULMOHMPOBAHNSA MOryT 6bITh
1Cchnonb30BaHbl y NoAaBASaLLEerocs 6onbLUMHCTBa 60Mb-
HbIx (T>Keno npeaneYeHHble NauneHTbl, 60MnbHbIE CTap-
we 50 neTt). Anno-TICK adhhekTrBHbIN MeTog fieHeHus
BPO>KAEHHbIX 1 NMPNOBPETEHHbIX CUHAPOMOB KOCTHOMO3-
roBo HepocTtaTtoyHocTM (aHemuna DaHKOHW, aHemus
bnakdana-Hanvonaa, cungpom LLiBaxmana-[anvoHaa,
cuHgpom KocTmaHa), nepBUYHbIX MMMYHOLEMVLTOB
(cnHgpom BuckotT-Ongpuyal, 605e3Hert HakommeHns
(cvnHgpom [lyprnepa, 6one3Hb Kpabe, X-cuenseHHas
afpeHonenkogncTpodusa, MetaxpomMmaTunyeckas JenKo-
aucTtpodus, octeoneTpo3). OcHoBHas nNpuyvHa cMepTun
nocne anno-TIFCK — peungvsbl 3a60neBaHNs 1 CMEpPT-
HOCTb, CBA3aHHas ¢ npoueaypon TpaHennadTaumn (PTIX
N NH(EKUMOHHbIE OCIOXKHEHMA). JKCTpakoprnopasibHbIi
hoTohepes 4gBngetcd 3PEEKTUBHbIM METOO0M Jie-
yeHus PTIIX. OnutenbHoe nognep)XaHne pemMuccum
3abonesaHVss TpebyeT MoCTTpaHCcniaHTauvMoHHON Te-
panun B 3aBUCMMOCTK OT AnarHosa (BBegeHvie OoHOp-
CKUX NUMAOUNTOB, NCMNOMb30BaHNE TMNEPMETUINPYIO-
WMX npenapaToB, MNOAAEPXKMBAKLLAa XumMuoTepanus).
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B knuHmnkax TKM PM Heo6xoamnmo pa3BmBaTb BCe BUObI
anno-TI'CK — pogcTBeHHy0, HEPOACTBEHHYHO U ranmou-
OEHTUYHYO, MCNonb3ys B Ka4decTBe ucToYHuka [CK
KOCTHbIZ MO3r, NeputeprUyeckyo KpoBb WS MyNoOBUH-
HYH0 KPOBb.

B.V. Afanasyev

Results of different types of allogeneic
hematopoietic stem cell transplantation
in children and adults

R.M. Gorbacheva Memoarial Institute of Children
Hematology and Transplantation,

St. Petersburg Pavlov State Medical University
St. Petersburg, Russia

Introduction

Hematopoietic stem cell transplantation (HSCT)
is an effective treatment of hematological, oncology
and hereditary diseases in children, adolescents and
adults. Annually in the world it is nearby about 15 000
allogeneic HSCT from a compatible sibling, unrelated,
or haploidentical donors or cord blood transplantation
are carried out. For patients who lack HLA-matched
siblings, there are three alternative sources of stem
cells for allo-SCT: (1) volunteer unrelated donors; (2)
umbilical cord blood and (3) partially HLA-mismatched,
or HLA-haploidentical, related donors. Haploidentical
SCT (Haplo-SCT) is treatment option for 70—390%
patients (pts) who don’t have an HLA-identical sibling
donor, HLA-matched unrelated donor or insufficient
amount of cord blood cells.

Aim

Evaluate the effectiveness of different types of
allogeneic hematopoietic stem cell transplantation (allo-
HSCT): related, unrelated and haploidentical in children,
adolescents and adults with cancer, hematological and
hereditary diseases.

Design and Methods

A total of 532 pts who received HSCTs from
unrelated (275 pts), sibling (191 pts) or haploidentical
(66 pts) donors were included in this analysis. In 70%
of allo-HSCT were patients with acute leukemia, 30%
of patients with malignant lymphoma, CML, aplastic
anemia, solid tumors. In 58% of patients received
myeloablative conditioning regimen (MAC), 42% of
patients were conditioned with reduced intensity
(RIC). All transplant recipients received prophylaxis of
acute Graft vs Host Disease (aGvHD): CsA+MTX or
Tacro+MMF. For the treatment of GvHD were used
glucocorticoids, extracorporeal photopheresis (ECP)
and monoclonal antibodies. Transplant sources: bone
marrow (BM) was used for 41 % of patients, 59% have
received peripheral HSC. Unmanipulated BM+PBSC
were used for 36% pts and 64% recipients received
partial manipulated graft (selection of CD34* cells
combined with unmanipulated BM).

Results

10-years overall survival (0S) in pts after allogeneic
related and unrelated HSCT, with ALL CR 1—2 in children
was 53%, adolescents 40% and adults 35%. 10-years
0S in pts after allogeneic related and unrelated HSCT,
with AML CR 1—2 in children was 65%, adolescents
45% and adults 42%. 1-year OS after Haplo-HSCT in
pts with ALL CR 2 and more was 42,9%, 1-year 0OS in
pts with AML CR 2—80%.

Conclusion

Virtually all patients in need of allo-HSCT may find
a donor. In the absence of a compatible sibling or
unrelated donor may use alternative sources of HSCs
(haploidentical donor). RIC regimens can be used in
majority of patients (heavily pretreated patients,
patients older than 50 years). Allo-HSCT effective
method of treatment of congenital and acquired BM
failure syndromes (Fanconi anemia, Bleckfan-Diamond
anemia, Shwachman-Diamond syndrome, Kostman’s
syndrome), primary immunodeficiencies (Wiskott-
Aldrich syndrome), storage diseases (Hurler syndrome,
Krabbe disease, X-Linked adrenoleucodystrophy,
metachromatic leucodystrophy, marble bones). Main
causes of death after allo-HSCT are relapse and
transplant related mortality (GvHD and infections
complications). ECP is an effective treatment of
GvHD. Long-term maintenance of remission of the
disease requires a post-transplant therapy, depending
on the diagnosis (DLI, the use of hypermethylation
drugs, supporting chemotherapy). It is necessary to
develop all kind of allo-HSCT — related, unrelated and
haploidentical, using as a source of HSC BM, peripheral
blood or umbilical cord blood in Russian Federation.

3. [MokmaH

MynoBuHHaA KPoOBb Kak asibTEPHATMBHbIA
VCTOYHUK reMOono3TUYECKUX CTBOJIOBbIX KJIETOK
ANA TpaHcnaHTauum

Eurocord, rocrnivtans Saint Louis
[Mapvxckun yHuBepeuTeT, PpaHLms

lMynoBuHHaa kpoBb ([MK) aBnseTcs BaXkHbIM MCTOY-
HVKOM TpPaHCMIaHTaToOB FEMOMO3TUYECKMX CTBOSIOBbIX
KNeToK OSis B3pOCSbIX W AETel, CTpPaaatoLyX OHKOMo-
TMYECKVIMN U  HEOHKOSOrMYeCKUMY 3ab0osieBaHUSMU.
B peectpe EBpokopga (Eurocord) co6paHbl 1 npoaHa-
NU3VpoBaHbl OaHHble Mo vcxody nedeHus 6onee 7000
naumeHToB 13 ctpaH EeBponbl 1 gp. Oetam TpaHcnnaH-
Tauuio reMonoaTUYECKX CTBOJIOBbIX KNETOK NPOBOAUIIN
no crienywwmmM nokasaHusam: ocTpbin nenko3 (23%),
mMuenogucnnactudeckun cuHgpom (15%), cuHapom
HepgocTaTo4YHocTM KocTHoro mo3ara (BMFS) (179%), re-
mMorno6uHonatun (9%), TSKENbIN KOMBUHUPOBAaHHLIN
vmyHogeuunt (149%) n pacctporcTBa mMeTabonuama
(13%). Y B3pochnbix HaNBOSIEE HYaCTbIMU NMoKasaHVUSaMMN
661 ocTpbIn Nenko3 (58%), MmuenogncnIacTUYecKNi
CUHAOPOM/XPOHNYECKUA  MUESIONENKO3/ XPOHUYECKNIA
numvdponernkos (23%) n cuHOpoM HEOoCTaTOYHOCTU
KocTHoro mo3ra (5%). 3a nocnegHue rogbl 4YMUCHO
TpaHcniaHTauuv NyrnoBMHHOW KPOBM B3POCSIbIM BO3POC-
JI0 bnarogaps MCrosib30BaHWI0 OBOVHOM TpaHcnsaHTa-
LM NYNOBVHHOM KPOBW U PEXUMY KOHOVLMOHVPOBaHWS
CO CHWXXEHHOWN WHTeHcuBHocTb. O6a meToga yBenu-
YN BbIKVMBAEMOCTb M AOCTYMNHOCTb TpaHcrniaHTaTa
AN MOXKWAbIX U TSHKENo 60JbHbIX B3POCIbIX, KOTOPbIM
HEBO3MO>XHO HanTu o6paseL NyrnoBMHHOW KPOBW C LO-
CTaTOYHbIM KOJIMYECTBOM KJIETOK, @ TakXXe COoKpaTuiu
YacTOTYy PaHHWX OCSI0XXHEHWA MYTEM CHUXXEHUS TOKCUY-
HOCTW, CBA3@HHOW C PEXXMMOM BBEAEHUS.

BriepBbie npevMyLLiECTBa TPAHCMIAHTATOB MyMNOBUH-
HOW KpoBW 6bINM Mokal3aHbl y 06pa3uoB OT AOHOPOB-
poacTBeHHVKoB. Kpome Toro, 6aHK NynoBYIHHOM KPOBW
BBESIN KPUTEPUW CTaHOApTU3auuy Nony4vYeHus, GaHKu-
poBaHuns, 06paboTKM ¥ KPUOKOHCEPBYPOBAHWA TMyMno-
BVHHOM KPOBW [ONS1 TPaHCMaHTaToB, MOSYy4YEHHbIX OT
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HEPOACTBEHHbIX AOHOPOB, NPegHa3Ha4YeHHbIX Afis naum-
EHTOB C Pa3fnYHbIMY OHKOrEMAaToSIorMYecKMN 1 HEOH-
Konorndeckuviv 3abonesaHnamMu. B HacTosulee Bpems
nyrnoBMHHasi KPOBb CTana OgHUM 13 Hanboree pacnpo-
CTPaHEHHbIX VICTOYHMKOB FEMOMO3TUYECKNX CTBOSIOBbIX
KMNEeTOK OS89 anfioreHHbIX TpaHcnanTaumin. CerogHs cy-
LecTByeT rrnobanbHasi ceTb 6aHKOB MyMOBUMHHOM KPOBW
VI LEHTPOB TpaHcnnaHTauuy gns ny6rnmyHoro nosib3oBa-
HUS. Ha xpaHeHun B HuMX Haxogatcsa okono 600 Tbic.
o6pasuoB K, npn atom 6onee 20 Thic. 06pa3LOB y>xe
VICMOSIb30BaHbl BO BCEM MVpPE AnS FeYeHUs B3POCIibIX
v OeTen, cTpagalwyx TSXKenbIMy reMaTosiormyeckumm
3aboneBaHnsaMn. Pa3nnyHble nccnenoBaHus nokasanu,
YTO YMCMO KINETOK ABMFETCS CaMbIM Ba>XHbIM (DaKTOpPoM
OJ19 MPYDKMBREHWS TpaHcniaHTaTta, npyu 3ToM A0MnyCcTu-
Ma HekoTopasa HecoBmMecTMmMmocTb no HLA-aHTureHam.

BaxkHbimun npeumyliectesamm NK aBnsawoTca Heorpa-
HVYEHHbIE PECYPCbl MO EEe 3aroTOBKE, BO3MOXXHOCTb
nopbopa pegkux HLA-rannotunoB npu 3a6ope KpoBu
cpenu 3THNYECKMX MEHbLUVHCTB, OTCYTCTBME purcka aJis
aoHopa n matepu. CyLlecTBeHHbIM ABNSETCA TO, YTO Mne-
pen KpPYOKOHCEPBMPOBaHMEM B 0653aTeflbHOM MNopsake
BbinosiHsgeTcs HLA-TunupoBaHMe v KOHTPOSb MHEeKUn-
OHHOV 6e30MacHOCTV; OHa COXpaHSeTCs B XXMAKOM a30-
Te 6onee 20 net. [na naumMeHTa B 3TOM crly4ae HeT
BPEMEHM O>XXMAaHus, T. K. 06pasey NynoBUHHOMA KPOBWU
MOXXET bbITb 6bICTPO MPEfOoCTaBrfieH 4Yepe3 MeXXayHa-
pooHylo ceTb 6aHkoB. [locre TpaHcniaHTauum KITeToK
M3 3TOr0 WCTOYHMKA OTMEYAEeTCd 3aMefslEHHOEe npu-
>KVIBfIEHVE KITETOK, HO MpY 3TOM KOHCTaTMpPYeTCsa MEHb-
Llasg YyacToTa peakuyuy «TPaHCMaHTaT NpoTUB X03anHa»
1N HabnwpgaeTcd ahPekT «TpaHCcnaHTaT NPoTUB J1IeNKOo-
3a» Npuv CHYXKEHHOM PUCKE PeLMaMBa OHKOMNOrMYecKoro
3abonesaHuns.

CrnegyeT y4ecTb HEAOCTaTKM UCMNOfb30BaHMA KIEeTOK
13 OaHHOro NCTOYHMKA. Tak, ons YCNeLHoro Npu>KmnBie-
HVUS TpaHcnnaHTata HeobXxoaMMo BBOAUTH PEUUVMUEHTY
He meHee 3x107 agpocogepXxalumx knetok unu 1x710°
CD34+ knetok. daHHbIA orpaHnyvBaoLLmin (hakTop Mo-
>KET 6bITb MPEOAOSEH C MOMOLLI VCMOMb30BaHUSA OBYX
06pa3uoB NynoBMHHOW KPOBW. B HacTosllee Bpems nc-
CregyloTcs gpyrme crnocobbl, B TOM 4YK/CIE BblpallvBa-
HVE TremMono3TUYECKUX KITETOK EX Vivo, BHYTPMKOCTHOE
BBEEHVE, COBMECTHOE BBEJEHVE C ME3EHXMMaSbHbIMU
CTPOMAaJIbHbIMU KreTKamu.

o cux nop okoH4YaTenbHO He BbisicHeHa ponb HLA-
HecoBMecTUMOCTM. Ham M3BecTHO, 4TO 6O0JSIbLUMHCTBO
TpaHCcNNaHTaToB OT6Mpanncb Mo TUNMPOBAHUIO aHTU-
reHoB | knacca HLA n no tunupoBaHuio annenen ans
Il knacca. lNpn 3nokadecTBeHHbIX 3aboneBaHnax HLA-
HECOBMECTVMOCTb 4acTW4YHO MNPEOJOSIEBAKITCS MyTEM
VYBEJIMYEHNS KONMMYECTBA KIIETOK, BO3PACTaeT BO3MOXK-
HOCTb pPasBUTUSA peakuUV «TpaHcniaHTaT MpoTUB XO-
391Ha», 0fHaK0O CHMXXaeTCsa PUCK peuuavBa Jerkosa,
CIleloBaTeNbHO, Ha BbDKMBAEMOCTb 6€3 peuuanBa He
BnnsaeT cteneHb HLA-HecoBwmectumocTu. [Mpu pno6po-
Ka4yeCTBEHHbIX 3a60JIEBaHNSX MPeAcTaBngaeT npo6rnemy
NPV>KUBITIEHME TpaHcMiaHTaTa, CrenoBaTeslbHO, BakHO
Bbl6paTb 06pasel, NyrnoBMHHOM KPOBW C 60MNbLUVM KOSIN-
YECTBOM KIETOK N Kak MO>XHO 60JyIee COBMECTUMbIA MO
HLA aHTureHam.

[Nocne TpaHcnnaHTauuy y peumMnueHTa O0TMEeYaeTcs
3aMearieHHOe BOCCTAHOBJIEHVE VIMMYHUTETA, YTO 04e-
BVAHO CBSI3aHO C HE3PEJIOCTbI0 IMMYHHOW CUCTEMbI HO-
BOPOXX[EHHOro, a cnepgoBaTesibHo U kneTok MK.

B mByx wuccnemoBaHusiX cpaBHMBaNM pes3yrisraThl
TpaHCcNNaHTauun KIIETOK MyMNoBMHHOW KPOBU W KOCTHO-

ro Mo3ra, Mosly4eHHbIX OT HEPOACTBEHHVKOB, OAETSM,
CTpajawlWyM  3510KaYeCTBEHHbIMY  3a60JIEBAHUSMMN.
Eurocord ony6nvkoBan gaHHble UCCenoBaHus, B KOTO-
pPOM CpaBHMBANMCb Pe3yrbraThl NeYeHVs C UCMOSb30-
BaHWEM COBMECTUMbIX HEPOLACTBEHHbIX KINEeToK N1M6o He
noaBeprHyToro Bo3OencTBuio, Nuéo 6e3 T-KIeTo4vyHoro
kocTHoro mo3ra (HLA 6 ns B) c pesynsratamu TpaHc-
nraHTauMM HEeCOBMECTUMbIX KJIETOK MyMNOBUHHOW KpO-
B/. PeaynbraTtbl nokasanu, 4To nocre TpaHcriaHTaumm
knetok [NK npwkmeneHve 6bISI0 OTCPOYEHO, peakuus
«TPaHCMaHTaT NPoTUB X03sAVHa» yMeHbllanacb nogo6-
HO TakoBOW MNPV TpaHCMnaHTauuM KOCTHOro Mo3ra 6es3
T-kNeToK; ypoBEHb PELUMOVIBOB, @ TAKXXE BbIKVMIBAEBMOCTb
6e3 nerkosa 6bISI TaKUM XKE.

Eapen M. n coaBT. anga LleHTpa me>kayHapoaHbIX MC-
crefoBaHn TpaHcnmaHTauuy KpoBU W KOCTHOTO MO3ra
(Center for International Blood & Marrow Transplant
Research (CIBMTR) u NYCBB cpaBHuUNu pesynbsraThl
neveHnsa 503 peTen c OCTPbIM JIENKO30M C MOMOLLBHO
nepecagky HECOBMECTUMbIX KITIETOK MyNOBUHHOW KPOBWU
OT HEPOACTBEHHbIX JOHOPOB C pe3ynsratamMu, nosfyyYeH-
HbIMW Yy 282 peunnreHToB KNeTok KOCTHOro Mo3ra, Mo-
JIydeHHbIX OT HEpPOACTBEHHbIX AoHopoB (116 c coBme-
ctuvbiMi no HLA annenamv 8 na 8). V peunnveHToB
HecoBmMecTumoro no HLA annengam KocTHOro moa3ra
Habroganach 6o0nee ocTpas 1 NPoA0IKUTENbHaA peak-
LUMS «TPaHCMMaHTaT NpoTVB X03aMHa» 683 yMeHbLUIEHWS
BbDKMBaemMocTy 6e3 nenkos3a. BakHo To, 4TO mccne-
[0BaTenM 06Hapy>Xunm, Y4To Oaxke Mnpu UCMofb30BaHum
MaTepuvarna oT AoHopa KOCTHOro mMo3ra, COBMECTVIMOro
Mo BCEM asnnensaMm, BbDKVMBAaeMoOCTb 6e3 ferko3a cTa-
TUCTUYECKN HE OTNu4anacb OT Pe3ynbraTtoB WCMosb-
30BaHWSA TpaHcriaHTaTa KieToK MyrnoBVHHOM KPOBMU,
oTAnYHbIX Mo 1 vnn 2 HLA-aHTureHam, 1 4To y peuu-
nmentoB HLA-coBmecTumbix knetok [NK nexon neyvenuns
6biS1 NyYlle N0 CPaBHEHUID C PeuunMeHTaMmy KOCTHOro
mo3ra, coBmecTtmmoro no HLA annenam. OgHako, noBbl-
LUEHHA® CMEPTHOCTb, CBSI3aHHAas C TpaHcnmaHTauuen,
Habroganacb cpegy AeTen, NMonyyuBLUMX HU3KYH 003y
knetok MK (< 3x107/kr) n o6pasey NK, oTnuyHbIN No
1 HLA aHTureHy, a Takxke y geten, nosy4aBLumx o6pasel,
HepoacTeeHHon K, otnnyHbIv no 2 HLA aHTureHam He-
3aBMCKMO OT BBEOEHHOWM KIIETOYHOW O03bl. /IHTepecHo,
4yTo BBEOeHne HepopcTeeHHon K, HecoBmecTyMON No
2 HLA aHTureHam, 6birio cBA3aHO C 60J5IEe HU3KOW 4Ya-
CTOTO peunavBa.

AHanornyHble wWccrnenoBaHus 6Gbiny NMPOBEAEHbl Y
B3POC/bIX C OHKOJOrmyeckumy 3aéoneBaHusamu. B mc-
crnenoBaHuu, npoBegeHHoM Eurocord, cpaBHMBanu gaH-
Hble NIEYEHMS B3POCSIbIX C OCTPbIM NEerko30M, Nosy4nB-
LUMX COBMECTVMbIE HEPOACTBEHHbIE KIETKM KOCTHOro
mo3ara (HLA 6 ns B), nu6o KneTkn HecoBMECTUMOW My-
NoBVHHOM KpoBW. [Nony4YeHHble pe3yrbraTbl Nokasanu,
4YTO, HECMOTPS Ha 3a0ePXXKY MPUXKUBIEHUS, TPAHCMaH-
Tauus KIIETOK MynoBUHHOM KPOBU NPUBOAMUIIE K CXOOHOMN
BbDKIBAEMOCTM 6e3 Jieriko3a Mo CpaBHEHWIO C nepe-
capgkon kocTtHoro mosra. CIBMTR n NYCBB nokasanu,
4YTO Y B3POCTbIX OHKOMOrMYECcKUX 6G0SbHbIX BBEOEHUE
KINeToK MynoBUHHOW KPOBM OAEeT TaKyl >Xe BbbhKUBaE-
MoCTb 6e3 fenkosa, 4To U nepecagka HepoACTBEHHO-
ro KOCTHOro M03ra, HEeCOBMECTVMOro no ‘1 aHTurexy.
B T0 >xe Bpems, vccrenoBaHve, NpoBeaeHHoe B AnoHuu,
rnokasario, 4T0 BBE[EHWE KIIeTOK MyrnoBMHHOW KpPOBWU
[aeT nydlive pesynsratbhl, YeM fnepecajgka COBMECTU-
MOro HepoACTBEHHOro KOCTHOro mo3ra. bbein npoBeneH
MeTa-aHanmM3 AaHHbIX, MOJlyYeHHbIX B 0My6IIMKOBAHHbIX
vncecrnenoBaHmsx, no 1671 pebeHky v 316 B3pocsbiMm,
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NepeHEecLUVIM TPaHCMMaHTaUuio KIeToK HepoacTBEHHOW
NMynoBUHHOW KpoBU (B 6GONbLUMHCTBE Clly4aeB HECcOo-
BMECTUMbIX no 1 wnn 2 anturedam) n no 316 petam
1 996 B3pocnbiM MNocrie nepecagkyi HEPOACTBEHHOMO
KOCTHOro mo3ra (moYTy MosHOCTbI0O COBMECTMMOr0o C
peumnueHTom). [laHHbIe Mo nepecagke KOCTHOro mMo3ra
6e3 T-KNeTok B MCCrenoBaHve He BKITYarnvcb, aHanm-
31poBannchb fOaHHbIE TOJbKO MO Nepecaake MofiHOCTbH
COBMECTVMOro KoctHoro mosra. O6begvHeHHbIE cpaB-
HEHUS VCCIedoBaHUn nepecagky KneTokK HepoacTBEeH-
HO MyMoOBVMHHOM KPOBW W HEPOACTBEHHOrO KOCTHOMO
MO3ra y OeTer BbISBUINIA, YTO 4acToTa XPOHUYECKOW
peakuuny «TPaHCMMaHTaT MPOTVB X039MHa» Gbifa HUXe
npu nepecagke kretok HepoacTeeHHow K, Ho YacToTa
OCTPOV peakuun «TpaHcnsiaHTaT NpoTmB xo3auHa» -1V
CTeneHn He oTnuyanacb. He Habnwopanock pasnuynni
B 2-roAVYHON BbIKVIBABMOCTU cpeavi AeTen, Koraa gaH-
Hbl€ NCCrenoBaHny 06beaNHANChL. Y B3POCIIbIX CMEepT-
HOCTb, CBAA3@aHHAas C TpaHcnraHTaunen 1 BbKNUBAEMOCTb
6e3 nerikosa CTaTUCTUYECKN HE pasnmyanucs.

3T paboTbl SBUNVCL 3HAYMMbIM NPU3HAKOM pasBU-
TS TPAHCMaHTaUUW KNeTok NynoBUHHOW KPOBU B MUPO-
BOM MacLuTabe, Tak Kak OHM SICHO NPOAEeMOHCTPYpPOBa-
1Y, YTO TpaHcnnaHTauuio knetok NK MoXHO NpuMeHsaTb
y B3pOCSbIX TaK >E, Kak N y AEeTen; nokasaHo, 4To
TpaHcnnaHTauus HECOBMECTUMbIX KINeTOK HEPOACTBEH-
HOW MYyNOBMHHOW KPOBW OAEeT Takue >Xe pesynbraTthbl, Kak
1 nepecagka HLA coBmecTriMoro HepogcTBEHHOI0 KOCT-
HOro Mo3ra B3pOC/SibiX.

HenasHo Eurocord v CIBMTR npoBenv nccrnenoBaHue
Mo CpaBHEHUIO Pe3yribTaToB NPUMEHEHWS HEPOOCTBEHHO-
ro KOCTHOro mo3ara, coBmecTtumoro no HLA, nnn HecoB-
mMecTrmoro no 1—2 aHturedHam (n=364) nnn G-CSF mo-
61NM30BaHHbIX KIEToK nepudepuyeckor kposu (n=728)
C pes3yrnbrataMy TPaHCMIaHTauuM HECOBMECTUMbIX KIle-
TOK nyrnoBuvHHOM kpoBu (n=148) B3pocribiM NauyieHTam
C OCTpbIM nenko3om. o pesynsratamMm MHOroakTopHoro
aHanms3a npu TpaHcnnaHTauyy HEPOOCTBEHHOW MynoBUH-
HOV KPOBM CMEPTHOCTb, CBA3aHHAasl C TpPaHCriaHTaumen,
6blr1a BblllE, HO YPOBEHb PELVIAMBOB W peakuum «TPaHGc-
MnaHTaT NMPOTUB X03AMHAa» 6bifl HVDKE, MpuBoAsa K oau-
HaKoBOW BbDKVBAEMOCTY 63 nenkosa, Mo CPpaBHEHMIO C
OPYrMM UCTOYHVIKaMV CTBOJOBbIX KIieToK. COBMECTHbIE
pesynbraTthl [OaHHbIX CPaBHUTESIbHbIX WCCNenoBaHun u
MeTa-aHanm3 nokasanu, YTto: 1) TpaHcnnaHTauus KneTok
HEepPOACTBEHHOW MYrNOBMHHOM KPOBY BO3MO)XHa Yy B3pPOC-
nbIX, Korga o6paseLl, NynoBYHHOV KPOBY copepXkuT 6onee
BbICOKOE KOJIMYECTBO KIIeTOK, VI A0S>KHA paccMaTpyBaTh-
CHl Kak arnbTepHaTviBa B KA4YEeCTBE UCTOYHMKA ansioreHHbIX
CTBOJIOBbIX KIIETOK [N NauMeHToB, He umerwmx HLA
COBMECTVIMOr0o JOHOPa KOCTHOro Mo3ra; 2) HecmMoTps Ha
HECOBMECTUMOCTb No HLA aHTureHawm, nynoBrHHasi KpOBb
OT HEPOOCTBEHHbIX [OHOPOB 06GEecrneYvBaeT A0CTAaTO4YHO
06HaAeXvBalLLIME pe3yrbraTel TpaHCMaHTaUuy coBMe-
CTVIMOr0 HEepPOACTBEHHOrO0 KOCTHOMO MO3ra Yy B3pOChibIX
C OHKOremaTosiorMYeckumy 3aboreBaHnsMn, NPUBOAsS K
3aKJTHYeHWIo, YTO Kak 1 y AeTen, NpoLece rnovicka aqoHopa
KOCTHOIO MO3ra ¥ nyrnoBUHHOW KPOBY OT HEPOOCTBEHHbIX
JOHOPOB creayeT HauvHaTb OAHOBPEMEHHO, O0COGEHHO
U9 MauyieHToB C OCTPbIM JIEKO30M, Koraa hakTtop Bpe-
MEHW SBIIIETCS PELLAoLLM.

B 3akniwuyeHve HeobxoguMmo ykasaTb, YTO B OTHO-
CUTENbHO KOPOTKOE BPEMS MHOrOe CTario M3BECTHO O
CBOVICTBaX FEMOMO3TUYECKMX CTBOJIOBbIX KIETOK Myrno-
BVIHHOM KPOBU U UX KITMHUYECKOM MpUMEeHeHun. TpaHc-
nnaHTaumsa KneToK nyrnoBMHHOW KPOBW OOSKHA PELUUTb
HECKOJIbKO HOBbIX 3aday.

E. Gluckman

Cord blood: an Alternative source
of hematopoietic stem cells for transplantation

Eurocord, Hospital Saint Louis (APHP)
University Paris VIl (IUH), Paris, France

Introduction

Cord blood has emerged as an important source
of hematopoietic stem cell transplants for adults and
children with malignant and non malignant diseases.
Eurocord registry has collected and analyzed outcomes
data from more than 7.000 patients from European
and non European centers. In children, the most
frequent indications were Acute leukemia (23%),
Myelodysplastic syndrome (MDS)(15%), Bone marrow
failure syndrome (BMFS)(17%), Hemoglobinopathies
(9%), Severe combined immunodeficiency (14%) and
Metabolic diseases (13%). In adults, it was acute
leukemia (58%), MDS/CML/CLL (23%) and BMEFS
(5%). The number of adults cord blood transplant has
been increasing in recent years because of the use
of double cord blood transplant and reduced intensity
conditioning. Both methods increased survival and
transplant accessibility to elderly or severely disabled
patients in adults who could not find a cord blood
unit with enough cells number and diminishing early
complications by reduction of regimen related toxicity.

Advantages

These advantages were first recognized in CBT using
related donors; secondarily, cord blood banks (CBB)
established criteria for standardization of cord blood
collection, banking, processing, and cryopreservation
for unrelated donor transplants in patients with various
hematological malignant and non malignant diseases .
Umbilical cord blood (UCB) has now become one of the
most commonly used source of hematopoietic stem
cells for allogeneic transplantation. To-day a global
network of cord blood banks (CBB) and transplant
centers has been established for a common inventory,
an estimated 600.000 UCB have been banked and
more than 20.000 UCB units distributed worldwide for
adults and children with severe hematological diseases.
Several studies have shown that the number of cells is
the most important factor for engraftment while some
degree of HLA mismatches is acceptable.

The advantages are the unlimited supply of cord blood,
the selection of rare HLA haplotypes by collecting cord
blood in ethnic minorities, the absence of risk for the
donor and the mother, HLA typing and infectious disease
tests are performed at collection, cord blood can be
kept in liquid nitrogen for more than 20 years, there is
no waiting time the cord blood unit is readily available
through the international network of cord blood banks.
Engraftment is delayed but graft versus host disease is
reduced and graft versus leukemia is observed with a
diminished risk of relapse in malignant diseases.

Disadvantages

Cell number is an important factor. A minimum
number of 3x107 nucleated cells or 1x10% CD34+
cells are necessary for engraftment. This limiting
factor has been overcome by the use of 2 cord blood
units. Other methods are under investigation including
ex vivo expansion, intrabone infusion, co infusion of
mesenchymal stromal cells.
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The role of HLA mismatches is still unclear, we
know that most transplants have been selected on
antigen typing for HLA class | and allelic typing for class
Il. In malignant diseases HLA mismatches is partially
overcome by increasing the cell number, GVH increases
with more mismatches but leukemic relapse decreases
in consequence leukemia free survival is not influenced
by the number of HLA mismatches. In non malignant
diseases, the problem is engraftment, therefore it is
important to select a cord blood unit with a high number
of cells and as closely HLA matched as possible.

Immune reconstitution is delayed because of the
immaturity of the new-born immune system, in addition
donor lymphocyte infusion cannot be used in case of
leukemic relapse except when the donor is an HLA
identical sibling.

Comparison of cord blood with other sources of
stem cells.

In children, with malignant diseases, two studies
compared the outcome of unrelated UCBT and BMT.
Eurocord published a study comparing the outcome
of matched unrelated BMT (HLA 6 out of B) either
unmanipulated or T-depleted to mismatched UCBT.
Results showed that after UCBT, engraftment was
delayed, GVHD was reduced similarly to T-cell depleted
BMT; relapse was the same as well as leukemia free
survival. Eapen M. et al. for the CIBMTR and the
NYCBB compared outcomes of 503 children with acute
leukemia given an unrelated mismatched UCBT with
282 unrelated BM transplant recipients (116 HLA
allele matched 8 out of 8). HLA allele mismatched BM
recipients had more acute and chronic GVHD without
decreasing leukemia free survival (LFS). Importantly,
they found that even using an allele matched BM
donor, LFS was not statistically different from one
or 2 HLA disparate UCBT and that an HLA matched
UCBT recipient had better outcomes compared to HLA
allele matched BM recipients. However, an increased
transplant related mortality was observed in children
transplanted with a low CB cell dose (< 3x107/kg) and
1 HLA disparate CB graft or in children given a 2 HLA
disparate UCBT independently of the cell dose infused.
Interestingly, use of 2 HLA mismatched UCBT was
associated with lower incidence of relapse.

The same studies were performed in adults with
malignancies. Eurocord study compared adults with
acute leukemia receiving either a matched unrelated bone
marrow transplant (HLA 6 out of B6) or a mismatched
cord blood transplant. Results showed that, despite
a delay of engraftment, UCBT gave similar leukemia
survival compared to BMT. In the same issue of the
journal, CIBMTR and NYCBB showed that, in adults with
malignancies, UCBT gave the same LFS survival than 1
antigen mismatched unrelated bone marrow transplant
(UBMT) . At the same time, a Japanese study showed
that CBT gave better results than matched unrelated
bone marrow transplants. In a meta analysis, combining
the published studies, 161 children and 316 adults
undergoing UCBT (mostly 1 or 2 antigen-mismatched),
along with 316 children and 996 adults undergoing UBMT
(almost entirely fully matched with the recipient), were
analyzed. T-cell—depleted UBMT was excluded where
data were available, only fully matched UBMT was used
in the analysis. Pooled comparisons of studies of UCBT
and UBMT in children found that the incidence of chronic
GVHD was lower with UCBT, but the incidence of grade
IV acute GVHD did not differ. There was no difference

in 2-year overall survival in children when studies were
pooled. For adults, transplantation-related mortality
(TRM) and LFS were not statistically different.

These papers were the hallmark of the worldwide
development of cord blood transplant as they clearly
demonstrated that cord blood transplant could be used
in adults as well as in children further, it showed that
unrelated mismatched cord blood transplant gave the
same results as a HLA matched unrelated adult bone
marrow transplant.

Recently, Eurocord and CIBMTR performed a study
comparing the outcome of unrelated HLAmatched or 1-2
antigens mismatched bone marrow (n=364) or G-CSF
mobilized peripheral blood (hn=728) to mismatched
cord blood transplant (n=148) in adults with acute
leukemia. In multivariate analysis, in UCBT, TRM was
higher but relapse rate and GVHD were lower resulting
in the same LFS compared to the other sources of stem
cells. The results of these comparative studies and the
meta-analysis, gathered together showed that 1) UCBT
is feasible in adults when a cord blood unit contains
a higher number of cells and should be considered an
option as an allogeneic stem cell source for patients
lacking a HLA matched bone marrow donor; 2) Despite
increased HLA disparity, UCB from unrelated donors
offers sufficiently promising results to matched UBMT
in adults with hematological malignancies leading to
the conclusion, as in children, that the donor search
process for BM and UCB from unrelated donors should
be started simultaneously, especially in patients with
acute leukemia, where the time factor is crucial.

In conclusion, much has been learned in a relatively
short time on the properties of cord blood hematopoietic
progenitors and their clinical application. Cord blood
transplant needs to meet several new challenges.
First, several methods of improvement of the speed
of engraftment and decreasing transplant related
mortality are investigated such as, the increase of
donor pool to decrease the number of HLA mismatches
or the use of double cord blood transplants. Other
methods are currently investigated such as cord blood
intra-bone infusion, ex-vivo expansion with cytokine
cocktails or homing factors or addition of mesenchymal
stem cells.
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C.J1. Kucenes

nﬂIOpIIII'IOTeHTHhIe KJIETKN YeJsioBeKa
KaK MCTOYHUK 6MOTEeXHONorM4ecKoro
npon3soacTtea KOMMNOHEHTOB KpoBUu

VIHcTuTyT CTBOMOBBIX KIIETOK YEN0BEKa,
Poccwiickmin Hay4Hb LeHTp «Kyp4YaToBCKuA MHCTATYTY,
Mocksa

[na nepenvBaHnga KpoBM Heob6xoanmMo cobniofeHne
YCNOoBWIA COBMECTUMOCTM rpynnbl KpoBu. B HacTosulee
BPEMS B TPaHCHy3MOS0rnn WCrosib3yeTcd OOHOpcKad
KpoBb. OgHako, faXke B pa3BUTbIX CTpaHax NoTPeBHOCTb
NpeBbILIAET 3anachbl KPOBW O MeperiuBaHvs, a XxpaHe-
HVe 1 c60op OOHOPCKOM KPOBWM TPEBYIOT CYLLECTBEHHbIX
3aTpaTt. TakKe CyLlecTBYET 0MacHOCTb 3apaeHus Oo-
HOPCKOM KPOBW TakUMy WHMEKUVOHHBIMW areHTamu
KaK BUpYCbl UMMyHogeduumTa unm renatuta. Hyneson
pe3yc-hakTop HeraTuBHbIA TUM KPOBU MOXET 6bITb
6e30nacHO NepenuT KaaoMy, OfHaKO Takux A0HOPOB
HemMHoro, Bcero 7% ot nonynauun. Takum o6pa3om 3a-
nacbl yH/UBEpPCarnbHOW rpynmbl KPOBY orpaHu4eHsbl. [no-
PUNOTEHTHbLIE KINETKW eCTeCTBEHHbIM 06pa3omM npucno-
co6rieHbl aupepeHumpoBaTbCd B JI060M TUM KIETOK
BKJIHOYAas KIIETKN KPOBW, MpyY 3TOM MMESA BO3MOXHOCTb
HeorpaHM4YeHHo O0Mro Nogaep>kmBaTbea B Kynbtype. Ce-
rogHs CyLUecTBYKT ABa TuMNa MIpUNOTEHTHbLIX KI1ETOK
YernoBeka BO3MOXHOCTVY KOTOPbIX aKTUBHO MU3y4alTCcs:
3aM6proHarnbHbIE CTBOMOBbLIE Y MHAYLMPOBaHHbIE. B cBo-
X npegblaywmx paborax M3 MIAPUNOTEHTHbIX KI1ETOK

HamMK B6bIfM YCMELLUHO MoJSlyYeHbl KMeTKy remMaHrno6rna-
cTa 1 aHOoTenus. 3agadverl HacToSALWEro UcciienoBaHuns
ABnseTcs pas3paboTka TexHonorun andepeHLpPoBKY
MIIIOPUNOTEHTHBIX KIETOK YesIoBEKA B KITETKU KPOBU.

S.L. Kiselev

Pluripotent stem cells as an unlimited source
of blood for transfusions

Human stem cells Institute,
Russian Scientific Center «Kurchatov Institutey,
Moscow

People require blood transfusions that match their
own blood type. At present time donors blood is used
for transfusions. Apart of expenses to collect and
store blood cells from donors demand often exceeds
supply. There is also a chance the blood could be
contaminated with diseases such as AIDS or Hepatitis
C. Type O-negative can be safely transferred into
anyone, but is only possessed by about 7 percent
of the population, leaving supplies perpetually short.
Pluripotent stem cells are naturally capable of
becoming any type of tissue in the body including blood
and in the same time they have an ability to multiply
indefinitely in the laboratory. There are two types of
human pluripotent stem cells: embryonic stem cells
and induced pluripotent stem cells, both of which are
currently under study. Previously we have successfully
generated hemangioblast and endothelial cells from
both types of human pluripotent stem cells. The aim of
the present work is to develop the technique how to
differentiate pluripotent stem cells to blood.

A. Kynues, E. MNomepaHueBa, T. MNackanb4yk,
. Monunr, O. BepnuHckui, C. PednTtckas

MpeavmnnaHTayMoHHaa AMarHocTMKa —
co3fjaHne MHCTpyMeHTa ana acphcheKTMBHON
HLA-coBmecTMMoOin TpaHCcnNaHTauumn

VIHcTtutyT PenponyKTvBHOM reHeTuku
Yukaro, CLLIA

MpegymMnnaHTaUnoHHaa reHeTuveckas avarHocTuka
(M) nosiBunacb Kak BO3MOXXHOCTb POXXOEHWUS 300-
pOBbIX AETer Ofia nap, Haxodduyxcs B rpynne pucka
Nno HacneacTBeHHbIM 3a6oneBaHuaM. JlaHHyl AuarHo-
CTVKY Mpeanarany MpovTy napam, MMEBLUUM pe6eHKa C
naTtornorven, 4To6bl MOMAY4YUTb BO3MOXXHOCTb POXKAEHUA
30p0oBOro pe6eHKa, KOTopbI TakKe MOXET 6bITb MONHO-
cTbio HLA-coBMecTMbIM ONa 60fbHOr0 CUBMUHIa, YTo
rapaHTUpPyeT VYCMeLlHyld TPaHCnaHTaumio [OHOPCKUX
TKaHem npu Heo6xoaumocTu. MNepBoHavanbHO Mbl NpuU-
MeHUNW aaHHbIn nogxon B 1996 r. anga nevyeHns pebeH-
Ka 60nbHOro aHemuen MaHKOHM C NMOMOLLbI0 BBEOEHVS
CTBOMOBbIX KINEToK NynoBuHHOM kpoBwu. Cenvac, opHa-
KO, AaHHbIA METoA NPUMEHSETCHA Ans pPacTyLLero yucna
BPO>KAEHHbIX 11 MPUOBPETEHHbIX HapyLUEHNA.

MpeouvinnanTaunoHHoe HLA-TunvpoBaHve BbINos-
HAETCA ¢ npumeHeHnem ctaHpgapTHoro 3KO-npoTokona
B COYETaHUW C HEe3Ha4YUTeSbHbIM BO3OENCTBMEM Ha 06-
paslbl 00UMTOB 1 6macTpoMep, NoAapo6HO ONMcaHHbIe
B apyrux wuctodHukax (Verlinsky and Kuliev, 2005).
lMonyyaembin npu 6uoncuy  maTepuan noaBeprawT
MHorokpatHomy aHanuay [LP, a Takxe MyTauMoHHO-
My TECTUPOBaHWV0, OJHOBPEMEHHO C MCMOSNb30BaHNEM
cuenneHHbix MapkepoB Ha HLA-TunupoBaHue, npepgHa-
3HAYEeHHOE [ON1F BbIABNEHUS 3MGPUOHOB, COAep KallunX
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MaTEpPUHCKME W OTLOBCKWE XPOMOCOMbI, WAEHTUYHbIE
ansa 6onbHoro cubnuidra (Verlinsky and Kuliev, 2006).
BeposaTHOCTb BbISIBNIEHUS HEMOpaXkeHHOro 3amM6puoHa,
MOSHOCTbI0 COBMECTMMOr0 C MOPaXeHHbIMWU CUBIVHra-
Mu, coctaBnseT 18,75%, ocHoBaHHas Ha 25% BeposaT-
HocT HLA-TynupoBaHusa n 75% BeEpOATHOCTM Hanmu4us
Henopa>keHHoro am6prioHa, ecnv aHanua NPoBOAUTCS Co-
BMecTHO ¢ [NLP Ha Hanu4ine reHeTn4eckmnx HapyLUEeHWA.
Ha paHHbI MOMEHT Mbl MPOBENU NPUGAN3UTENBHO
300 uwknos IO Ha HLA-TunupoBaHue, 4To NpuBENO
K poxxgeHuto 50 3popoBbix, HLA-coBMeCTMMbIX OeTen,
Ybs MYNoBMHHAsA KPoBb M (M) KOCTHbIM MO3r MOryT
ObITb UCMNOMNb30BaHbl 419 nepecagky 60MbHbIM CUGSNH-
ram B TepaneBTu4eckmx uenax. B 192 ns atux cnyvaes
B coyeTaHuu c NI 66110 BbINOAHEHO TECTMPOBAHME Ha
pas3nuyHbie TreHeTU4eckne HapylweHua (Tanaccemus,
CEPMNOBUOHO-KNETOYHAA aHemMusi, aHemus aHKoHW,
cuHgpom BuckotTa-Onppuya, X-cuensieHHass agpeHo-
nenkogucTpons, CUENEHHbI C X-XPOMOCOMOW WM-
MyHogeuunT ¢ runepnpogykuven IgM, X- cuenneHHas
rMnornapoTuYeckas SKTogepmaribHas aucnnasus ¢ UM-
MyHogeduvumTom, 6one3Hb Kpabb6e, HacrencTBeHHas
dopma cuHgpoma Hanvionga-bnakdaHa, X-cuenneHHas
hopmMa XpoHMYecKoro rpaHyrnemMarosal, npoBoas npep-
BapuTEnbHbIA OT60P 300POBbLIX AETEN, KOTOpbie 6binn
Takke HLA mnoeHTU4YHbI NopakeHHbIM cubnuHram. 3To
COCTaBNSET 3HAaYUTESIbHYI0 YacTb U3 NPOBEOEHHbIX HAMU
npoueayp npegviMniiaHTauMoHHOM FeHeTUYeckon aua-
rHocTukn gns 6onee Yem 220 pasnuyHbIX FEHETUHECKNX
cocTosHur B 2028 crniydasix, YTo NpYBEro K PoXXOeHuo
npuénuautensHo 700 3gopoBbix AeTen. B HacToswee
BPEMS B MWPE MPOBEAEHA YCMELUHAA PEKOHCTUTYLUSA
reMono3TUYECKMX KIETOK NyNOBUHHOM KPOBW U Nepe-
cagka KOCTHOMO MO3ra CO CTBOSIOBbIMMW KreTKamu, Mo-
ny4veHHbIMU npnbnuauTtensHo ot 50 HLA-coBMmecTUMbIX
CUBINHIOB, POXXAEHHbIX nocre nposedeHus IO, 3T1o
HarnagHo nokasbiBaeT, 4To npoBeneHve IO ona HLA-
TUNUPOBaHUA ABNSETCS 3M(EKTUBHLIM METOAOM ANS
YNyYLWEHNS NMepecagky KOCTHOro Mo3ra npu feyvyeHumn
BPO>KAEHHBIX 1 NMPUOBPETEHHbIX 3a6051IeBaHNIN, KOTOPbI
6yoeT cnoco6cTBOBaTb yrydwieHuo goctyna Kk HLA-
COBMECTUMOW Nepecagke KOCTHONo MO3ra.

A. Kuliev, E. Pomerantseva, T. Packalchuk,
D. Poling, O. Verlinsky, S. Rechitsky

Preimplantation Diagnosis - Established Tool
for HLA Matched Stem Cell Transplantation

Reproductive Genetics Institute, 2825 North Halsted
Street, Chicago IL, 60657

Tel: 773 472-4900; Fax: 773 871-5221
e—mail: anverkuliev@hotmail.com

Preimplantation genetic diagnosis (PGD) was
introduced as an option for at risk couples to reproduce
without fear of having an affected child. It was then
offered also to those already having affected children,
to produce an unaffected offspring that may be also
a complete HLA match to affected siblings to ensure
successful bone marrow transplantation. Originally, we
introduced this approach in 1999 for cord blood stem
cells transplantation treatment of child with Fanconi
anemia, but it is now being applied for increasing
number of congenital and acquired disorders.

Preimplantation HLA typing is performed using a
standard IVF protocol coupled with micromanipulation
procedures for oocyte or blastomere sampling, described
in detail elsewhere (Verlinsky and Kuliev, 2005). The

biopsied material is tested by the multiplex nested PCR
analysis, involving the mutation testing, simultaneously
with linked markers for HLA typing, designed to identify
the embryos containing the maternal and paternal
chromosomes 6 identical to the affected siblings
(Verlinsky and Kuliev, 2006). The chance to identify
unaffected embryos fully matched to affected siblings is
18,75%, based on 25% chance of HLA match and 75%
chance of having unaffected embryo, if tested together
with PGD for genetic disorder.

Our current experience includes approximately 300
PGD cycles for HLA typing, resulting in birth of over
50 unaffected HLA matched children, providing their
cord blood and/or bone marrow for transplantation
treatment of the affected siblings. 192 of these
cases were performed in combination with PGD for
different genetic disorders (thalassemia, sickle cell
disease, Fanconi anemia, Wiscott-Aldrich syndrome,
X-linked adrenocleukodystrophy, X-linked Hyper-lgM
Immunodeficiency, X-linked hypohidrotic ectodermal
displasia with immune deficiency, Krabbe disease,
inherited form of Diamond-Blackfan anemia and
X-Linked Chronic Granulomatous Disease, involving the
pre-selection of unaffected children who were also
HLA identical to the affected siblings. This is significant
proportion of our overall PGD experience performed
for more than 220 different genetic conditions in 2028
cases, yielding the birth of approximately 700 unaffected
children. The present world’s overall experience
includes successful hematopoietic reconstitution of
cord blood or bone marrow transplantation with stem
cells obtained from approximately fifty HLA matched
siblings born after PGD. This demonstrates that PGD
for HLA matching is an efficient approach for improving
success of bone marrow transplantation treatment for
congenital and acquired disorders, which will have an
increasing impact on improving access to HLA matched
bone marrow transplantation.

A. Mappvran
MmmyHonornveckue cBoiicTBa NynoBUHHON KPOBU

VincTutyT SHTOHW HonaHa
JloHpoH, BenvkobputaHus

CTBOMOBbIE KMETKM ONPeaenstoT no nx yHKLUOHaI b-
HbIM CBOWCTBaM, TaK/MM KakK CMoCO6HOCTb K CaMOOBHOB-
NEHVII0 N AMEEPEHUMPOBKE B Pa3nnYHble KITETO4YHbIE
JNIMHUN. 3TU KNETKN ABMNSTCS NCTOYHMKAMN TKaHEN Mo-
CPEeACcTBOM CKOOPAVHUPOBAHHOMO W MPOrpaMMunpyeMOoro
OENeHnsi, OHN TakXe y4acTBYHT B NMoadep>kaHun 3Tom
TKaHV B Te4YeHve ee >XU3Hu. [lepBoHayanbHO, CTBOSIO-
Bbl€ KJIETKV/ 06ecrneynBanyi pasBuTe U3 OMNyIoA0TBOPEH-
HOro OBOLNTa BCEX TKAHEW 1 0praHoB C TOYHOW JIoKanm-
3auven, CTPYKTYpOn 1 cneunudryeckumMmm yHKUUSMNA.
3aTeM, Kak TOJIbKO TKaHW 0KasblBarnucb CCOpMMPOBa-
Hbl, MOOAEp>XaHVe KX MOCTOSHCTBA 3aBMCUT OT cylle-
CTBOBaHWS TKaHecneungu4HbIX CTBOJIOBbIX KJIETOK,
KOTOpble MPON3BOOSAT HOBblE (DYHKLMOHANbHbIE KITEeTKU
B HOpMarbHbIX YCIIOBMSX, @ TakXXe Mnocre cneumdurye-
CKOro CTpecca Mno Mepe BO3pacTallUMx MoTpe6GHocTewn
aKTUBHOCTM Wnv noBpexxaeHus (dursnonorndeckas u
penapaTvBHas pereHepauus). CUmTatoT, YTo 3TU KIeTKU
HaxoOsATCs B COOTBETCTBYIOLLMX OpraHax, rae OHW CTPOoro
KOHTPOSVPYIOTCA CNeunuguyeckumMm MUKPOKPY>XKEHNEM;
rmocrie MOCTYMJIEHMS COOTBETCTBYIOLLEro CuUrHama 3Tu
KIeTKV MOBUMN3YTCS 1 NPUBIIEKAKTCS K y4acTkaMm, B
KOTOpbIX TpebyeTcs KreTo4Has pereHepauus.
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BnepBble cTBOMOBbIE KIETKM 6bIiY NPOAEMOHCTPU-
poBaHbl Ha MOLEeNnM TpaHcnaHTauMm KOCTHOro mMos3ra.
Takvv 06pa3om, MHOrve rofbl reMono3aTUYecKne CTBO-
JI0BbI€ KJIETKM B 06LLUEM CMbICIE MOAEHTUHNLMPOBANIMCh
KaK CTBOSOBbIe. Y B3pOCIbiX JOOPOBOSbLEB, POACTBEH-
HbIX [OHOPOB M HEPOACTBEHHbLIX LOHOPOB CTBOSIOBbIE
KNETKX Mony4alT npy 3a6ope KOCTHOro Mo3ra wunv 13
neputepmnHecKon KpoBY NP UCMONb30BaHUM FPaHyro-
UMTapHOro KorioHmectTumynupytoulero caktopa G-CSF.
HepaBHO OpyrmM Ba>kHbIM MCTOYHWUKOM CTBOJIOBbIX Kile-
Tok ctana nynoBuHHas kpoBb ([1K). EcTb BEPOSATHOCTb,
YTO CYLLECTBYIOT HEKOTOPbIE eABa YIIOBMMbIE Pa3nnyms
MeXay aTUMW KITeTKaMu Mo UX noTeHumany Kk audde-
peHuMaLnn 1 NPUXKVBITEHWIO.

BBepneHve KIeTok, NoslyYeHHbIX 13 KOCTHOMO MO3ra,
MVenoabrnaTBHOMY NauMeHTY NO3BOMSET CO30aTb A0J-
roCpoYHble NUMGO-reMONO3TUYECKNE XMMEPbI, KOTO-
pble NOAAEP>XMBaOT BbIpaboTKy BCEX FEMOMO3TUHECKNX
JIMHUA B TedeHue >kusHu. Vcnonb3aya OHK wmapkepsi,
MO>XHO MoKasaTb, YTO Takas Penonynauus npoucxoouT
OT 04YEeHb OrpaHMYeHHON rpynmnbl kKNeTok. Hanpuwvep, oT-
6op no CD34 wvnu CD133 HarnggHo nokasar Crnoco6-
HOCTb YerioBeKka K penonynauuy KNeTok KOCTHOro Mo3ra
KakK 3a KOpOTKMIA Nepuof BPEMEHW, TakK M OOJITOCPOYHO.
Bornee Toro, Ha MoAensx >XMBOTHbIX HEKOTOPbLIE TPyMnbl
viccregoBaTeniet NPOAEMOHCTPMPOBan, YTo OAMHOYHasN
KrneTka crnoco6Ha pereHepypoBaTb MHOFOYUCIIEHHbIE
TKaHX y OOHOro OonpefefnieHHoro VHAMBUOyyMa, Takum
06pa3omM, OHa MCMNoSib3YeTCs Kak cypporaTHas B Mnpu-
CYTCTBUW CTOSOBbIX KNeTok. He Tak gaBHO Mo4Ty BO
BCEX TWMax TKaHeN 6bIN BbIBNEHbI APYrve TUMbl CTBO-
NOoBbIX KIEeToK. B Hay4YHOM Mupe MMeT MECTO NpeHus
Nno onpeferneHnto 1 Knaccugukaumy CTBOMOBbIX KNeToK
B COOTBETCTBMM C UX MOTEHUMSAMM K BOCMPOV3BOACTBY
JEPVBATOB TEX UITM MHbIX 3MBPUOHArbHbIX JIMCTKOB. Tem
HEe MeHee, UCcnonb3ys NG00 CTBOJIOBbIE KMETKW, NGO
KNETKN-NPeaLecTBEHHNKM, HEKOTOPbLIE MCCIenoBaTenu
nokasarnu VX BO3MOXXKHYH TeEpaneBTUYECKY NoSb3y Kak
Y XKMBOTHbIX, TaK 1 Y YErnoBekKa.

OpHako, CTBOJSIOBbIE KITETKM, NpeAHa3HavyeHHble Oris
neyeHns, TpebyoT ocoboro aHanu3a. CTBOMNOBLIE KIET-
K/ HE OLIEHMBAKTCSA MO MX KayecTBaM Kak COOBCTBEHHO
CTBOJIOBbIE, CKOPEE MO TOMY, Kak OHW CMoco6CTBYHOT
06paTMMOCTX AEereHepaTVBHbIX MPOLIECCOB WAW Oax<e,
Cnoco6HOCTM 3anyckaTb pPereHepaTuBHbLIE MPOLECCHI
npu nospexxpeHun. CriegoBaTenbHO, OHW 3akSYaoT B
cebe OBe pa3nunyHbIx cnoco6HocTy. Bo-nepBbix, 0HW Mo-
ryT amepeHUMpoBaTbCs B KOHKPETHbLIE 3pesible Kre-
To4YHble Tunbl. BenegcTBve 3TOro, 3Ty KIETKM MOXKHO
1CMNoMb30BaTh AJ19 BOCCTaHOBMEHNS COOTBETCTBYHOLLINX
TKaHEen, NCnosib3ysl 3aKOHOMEPHOCTW U OMbIT TKAHEBON
MH>XeHepun. Bo-BTOpbIX, CTBOMOBbIE KNETKM CamMu Bbl-
pabaTbiBalOT LUMPOKMA CNEKTP 6MOaKTUBHbLIX MakKpoMO-
NeKkyrn, KOTopble SABAAKTCA WMMYHOPErynaTopamu, a
Takxke cny>xat ans (opMMpoBaHUS pereHepaTuBHOro
MVKPOOKPY>KEHUS B 0651aCTU NOBPEXXAEHUSA TKaAHW.

TepaneBTMYeCcKOe BO3AENCTBME HA UMMYHHYIO CUCTE-
My MO>XET NPEOAONETbL 3a6051EBAEMOCTb VI CMEPTHOCTD,
BbI3BaHHbLIE HEAOCTATOYHOM CMOCOBHOCTBLI afanTVBHO-
ro VIMMyHUTETa N 3510Ka4YeCTBEHHbIMV HOBOOGpPa30Ba-
HUSIMW, KOTOPbIE HE MOJOatTCs JIEYEHVID C MOMOLLbHO
OpYrux TepaneBTUYECKUX MEPONPUATUA, XUpypruye-
CKOro NeyeHus, nyyeBOn Tepanuy Unn XummumoTepanuu.
MeponpuaTtns, KOTOpblE U3MEHAT MMMYHHYIO PEaKTUB-
HOCTb, MOTYT 6bITb MOME3HbI OJIF JIEYEeHU ayTOUMMYH-
HbIX VI BOCMAanUTESbHbIX XPOHWYECKUX 3a6oneBaHun, u
npremMsbl, KoTopble o6ecneyat aganTUBHbLIA UMMYHUTET,

aKTVBHbIA U adoNTVBHbIN, SBMAIOTCS KparHe BaXKHbl-
MW ONs YMEHbLUEHVS 3a60neBaeMocTV 1 CMEPTHOCTHU
NauMeHToB N peuunueHToB. PasnuyHble MeToapl nepe-
cagKky OpraHoB, TKaHew W KNeTok 1 3(EKTVBHOCTb
TpaHcnnaHTauuy reMonoaTUYeCcKMX CTBOSMOBbIX KITETOK
(TrCK) pna neYyeHns oOHKOremaToriornyeckux sabone-
BaHUA MOXHO YIyYlWTb C MOMOLLbI0 MEPOMNPUSATUN,
HanpaBfiEHHbIX Ha 06GecneYeHve agonTUBHOM WU Bbl-
pa6oTK/M SHOOTEHHOV NPOTUBOOMYXOSIEBOA WUMMYHHOW
pPEeaKTUBHOCTU.

Takuv o6pa3om, ecnv paccMaTpuBaTh KIETOYHYHO
Tepanuio Kak MCnosib30BaHVe KIeToK B Ka4ecTBe Tepa-
NEeBTUYECKNX areHToB, MOXXHO BbIOENUTb ABe 6onbLine
o651acTn, ogHa U3 HUX BKIOYAeT pereHepauuio, 3ame-
HYy UM 3aMeLLeHe OYHKUMOHanbHbIX KreTok (Tepanuvsa
CTBOSIOBbIMW KeTkamu) 1 gpyrasi, cBa3aHHas C UCMnoJsib-
30BaHMEM UMMYHOLUMTOB, B KOTOPOW GyayT aKkchnyaTu-
poBaTbCs VX Crneunguyeckre TUnbl 0TBETOB B 06s1acTu
athhexkTopoB 1 cynpeccopoB (knetoyHas VMMyHOTe-
panusa). B koHTekcTe annoreHHonm TICK, ato moxeTt
NPUBECTM K PeakuM/ «TPaHCMIaHTaT NpPoTMB X03AUHa»
(PTIX), peakuun «TpaHcnnaHTaT NpoTuB Nernkosa» (pe-
akumn TIJT) v peakuun «TpaHcnaHTaT NpoTUB MHMEK-
umm» (peakuum TIA). Opyron noTeHumansHown cchepoi
NPUMEHEHNS MOMUMO YyKa3aHHbIX 06nacTen, sBnseTcs
pereHepaTMBHas MeauumMHa AereHepaTyBHbIX 3aborieBa-
HUM 1 (Unn) ayToMMMYHHbIX 3a601eBaHNI.

B CoegvnHeHHom KoponeBcTBe eXXerogHo NpoBoamuTCs
novck AoHopoB-go6poBonbLeB ang okono 1400 nauven-
TOB, OJ19 KOTOPbIX HET TKAHECOBMECTUMbIX CUGIHIOB,
oaHako ocyulecTBnseTcs Tonbko okono 500 TpaHcnnak-
Taumn; ong 60% un3 HMx nogbupatoTea aoHopbl 13 Coe-
anHeHHoro KoponescTBa (Ha HacTosiLLee BpeMS B CTpaHe
HacuuTbiBaeTcs okorno 750 000 3apervcTpupoBaHHbIX
noHopoB, 7% oT o6lemMrpoBoro konm4vecTsa). [nsa Toro,
410661 06ecne4YnTb 3PMEKTVBHOE JleYeHre, Heobxoanmo
paccMOTPETb U PeLnTb [Ba BaXKHbIX BOMpOca: Kak chae-
natb OocTynHon TpaHcrnnavtauvio ansg 20% nauveHToB
ocTaBlxcsa 6e3 goHopoB (rmaBHbIM 06pa3omM npouc-
xofsuie He 13 ceBepo-3anagHon EBponbl) 1 cBoeBpe-
MEHHO o6ecneyvynTb cTBOMoBbIMK KneTkamy 30% nauu-
EHTOB, KOTOPbIM HEOGXoOVMa CpoYHasi TpaHcMaHTauus.
Mo Hawwmm oueHkam 1 13 4 naureHToB, NoAaBLUMX 3asBKY
Ha anmoreHHbI HEPOACTBEHHbIV TpaHchnaHTaT onsa ne-
YEHUS TaKUX COCTOSIHUM, BOCMOSIb3YETCS MOMOLLbID Ha-
LMOHanbLHoro npoexkTa 6aHKoB NyrnoBUHHOM KpPoBK (0koso
200—300 nauyeHToB B rog Tonbko B CoeguHeHHom Ko-
poneBcTBe). 3TN MNoka3aTeny COOTBETCTBYIOT TEKYLLUM
AaHHbIM No TpaHcnnaHTaumam MK, npoBognMbiM B cTpa-
Hax Takux, kak CLUA, ®@paHuns, VicnaHua n AscTtpanus,
roe konmdectso TpaHcnnantaumni MK coctaBnsetr 3—5
B rog Ha MUNJINOH HacerneHus.

[MynoBrvHHasa KpoBb 0651a0aeT CyLEeCTBEHHbIMU FO-
TMCTUYECKVMU U KITMHUYECKVMM/ MpenMyLLecTBaMy Hag,
OPYrVMU UCTOYHMKaMW CTBOSOBbIX KIETOK, TaKUMW Kak
a) JOCTYNHOCTb AJ19 NIEYEHNS CO 3HAYUTESTbHOM 6bICTPO-
TOM NpUMeEHeHUs; 6) 6onbllas YacToTa MeHee penpe-
3EHTATMBHbIX FEHOTUMOB, MO CPaBHEHWID C pPeecTpamu
KOCTHOrO MO3ra, 4TO MO3BOMSET BbINOMAHATbL TpaHC-
nraHTauMm 3THUYECKUM MEHbLUMHCTBAM; B) MEHbLUNIA
pyCK Nepedayn NaTeHTbIX BUPYCOB WY MHOYLMPOBaHWS
3J10Ka4ecTBEHHbIX HOBOOGpa3oBaHWi; 1) OTCYTCTBUE
VCTOLLEHVS JOHOpa; [) OTCYyTCTBME pucka ans AaoHopa
M, HaKoHel, e) HeorpaHWYeHHbIV UCTOYHUK MaTepuana
0151 YiccrnenoBaHns CTBOJSIOBbLIX KNETOK.

MpoekTbl KpynHbIX 6aHKoB MNK npegnaratoT yHUKanbHyo
BO3MOXHOCTb CAEeNiaTb OOCTYMHbIMW Ar1s MCCriefoBaHui
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60bLLIOE KONMYECTBO COGPaHHbIX C COGMOAEHVEM CO-
OTBETCTBYHOLUMX NPOLEAYP, KITMHUYECKM OLEHEHHbIX 06-
pa3LoB MyNnoBMHHOW KPOBW, KOTOPbIE HE MOAXOAAT ANA
KMMHNYECKOro NpuMeHeHus. [lecTBUTENbHO, YacToTa
npumeHeHns MK Bo3pacTaeT B reocMeTpuyeckor mnpo-
rpeccun, psaoM MccnenoBaTesie NpoaeMoHCTPYpoBa-
HO LUMPOKOE pa3Hoo6pa3ve NPUMEHEHUS 3TUX KITETOK B
TepaneBTuyeckux Lenax. Cenvac cylecTByeT pearnbHas
BO3MOXXHOCTb MCMOSIb30BaTb CTBOJSIOBbIE KIIETKM ANA
HEreMonoaTUYeCKMX TpaHcnnaHTaumm, T.k. us MK n
niaueHTbl 6bITM TakKXKe BblAeNeHbl HErEMOMNO3TUYECKNE
CTBOSIOBbIE KMETKU. 3TN KIETKN MOryT 6biTb Bblpallie-
Hbl 1 OndepeHUMpPoOBaHbl B PasrnnyHbie TKaHW, B TOM
yucne B Me3eHXMMalibHble CTBOJSIOBbIE KMNETKW, KOCT-
HYl0, XPSLLEBYIO TKaHb 1 Aapyrue nuHun. OHv o6nagatoT
NPeENMYLLECTBOM Nepen ApYyrmMn MCTOYHUKaMW CTBOSIO-
BbIX KIETOK, 3aMBpPMOHaNbHbIMN CTBOMOBbLIMU KNETKamMm
M WNHOYLUVPOBAHHLIMW MIOPUNOTEHTHLIMW CTBOJIOBbIMU
KneTkamm, T.K. UX KONIMYEeCTBO HE OrpaHNYeHo, UX MOXK-
HO MCMNOSb30BaTb AN @yTOreHHbIX U anforeHHbIX TpaHc-
nraHTaunMin, OHW HEe Hy>kKOalTcs B UHTEHCKBHOW 06pa-
60TKe, a Tak)Ke OHU HEe BbI3bIBalOT 3TUHECKUX NPOGIEM.
B 6nwxanwem 6yoyliem pganbHenlne nccrefoBaHus
onpenensaT NoTeHuman KIeToK MynoBMHHOW KPOBW ANS
nevYeHnss HEKOTOPbIX 3a60siIeBaHNin, B TOM Y/CHE, NOMU-
MO Opyrux BO3MOXXHOCTEN, Ana6eT, apTpuUT, HEBPOJIOTU-
Yeckune 3a6oneBaHVa 1 MHAPKT MUoKapaa.

B wnccrnepoBaTeNbCKOM WHCTUTYTE WMEHW AHTOHW
HonaHa pa3pa6aTbiBaloTcs HOBblE BO3MOXXHOCTW OMTU-
MW3aunn UCMosib30BaHWSA anfioreHHoW TpaHcnIaHTaumm
reMono3TUYECKX CTBOSOBbLIX KIETOK, OCHOBaHHbIE Ha
NPOrHO3MPOBaHUM 1 MOAYNaUMA UMMYHHOIO OTBETa ANs
TOro, 4tobbl cHU3UTL puck PTIX, BbipaboTaTb NPOTUBO-
OMNyXOnEBbIV IMMYHHbI/ OTBET 1 06ECMNEYNTb 3aLUUTHbIN
VMMYHUTET NPOTMB ONMOPTYHUCTUYECKUX UHDEKLWI.

He Tak gaBHO BHMMaHuWe Hallen rpynnbl 661510 Co-
CPENOTOYEHO Ha MYMNOBUHHOW KPOBKW, B MOMbITKE OMpe-
OENUTb KNEeTO4YHY cybnonynaumio, KOTOPYH MOXXHO
O6yOoeT NPUMEHSATb A9 JIEYEHUS Kak XOpOoLlo onpepae-
NEHHbIV MPOAYKT, HO MPW 3TOM C MUHWMAarbHbIM Ha-
60pOM MPOLECCUHIOBbLIX Mpouenyp. 3T0 MOXET AaTb
BO3SMOXHOCTb €030aTb [rOTOBbIA K WCMNOSIb30BaHUIO
NPoOAYKT, KOTOPbLIV 6yAeT anpo6upoBaH B KITMHUYECKMX
YyCNoBUAX AN NPUMEHEHVS B PEreHepaTMBHOM Meau-
uvHe (Mcnonb3ysa HanpMep, ECTECTBEHHbIE HEOBYYEH-
Hble T-cynpeccopbl nocrne ot6opa CD25+). OueBnagHo,
4YTO 3TOT NOAXOA MOTPEGYET MOHUMAaHWA WU KOHTPONA
BO3MOXHbIX VMMYHHbIX Peakuuii, BbI3BaHHbIX BBE-
OEHVNEM ansioreHHbIX KIIeTOK, MOJSIYyHYEHHbIX OT OOHOro
W HECKOMbKVX OOHOPOB, ONpeferneHHoOMY NauneHTy.
B coBokynHocTW, 3HaHWSA, MNOJSlyYEHHblE NPV MNpPOBE-
OEHUN hyHOAMEHTalbHbIX WCCIEA0BaHNN CTBOJSIOBbIX
KNeToK U MMMYHOMOZYVPYOLWNX KIeToK, COopepyka-
wuxca B MK, nomoryT peweHutio 3agay no npuMeHe-
Huto kreTok NK B kneTto4yHom Tepanuu.

OpgHom 13 Hambonee CIOXHbIX 3adad B KIWMHUYe-
CKOM MacluTabe sBrseTcs nepexon oT na6opaTopHOro
M OMbITHOTO K MPOMBbILINIEHHOMY NMPOVU3BOACTBY HY>KHOIO
KNeTo4YHOro NpogykTa — 3To onpenesieHe roMOreHHom
nonynsaumMmn, cnoco6Hor K npegckasyemMomy in vivo oT-
BeTy. HakoHel, BaXHO y4UTbIBaTb, YTO B TpaHCnaH-
TaTe CTBOJIOBbIX KIIETOK, KOTOPbIA MCNONb3yeTcsa Ans
nevYeHns NauneHToB Nocrie XMMUoTepanum Unuv fy4eBon
Tepanuu, ecTb APYrne «MNOCTOPOHHME» KITEeTKM, KOTO-
pble UrpalT BaXkHYK POSib B MCX0QEe KMNEeTOYHOM TpaHc-
nraHTaumm. 3TU KIEeTKW, rnaBHbIM 06pa3om T-KIeTku
namartu, moryt uHagyumpoBatb PTIIX, PTIT vnn PTIIN.

B nocnepHve rogbl Mbl 3aHATbl  XapaKTEPUCTXKON
CBOVICTB Ka>[oro M3 aTux TUMOB KIETOK W, B OOMOSHE-
HWE, Mbl NCMOJTb3YEM «0BYYEHHbIE» T-KITETKM BbI3blBaTb
peakuun nméo PTIJ1, nn6o PTI, nnéo mogynmnpoBaTtb
peakuuto PTIX v nepeHocMocTb.
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Stem cells are defined biologically by their functional
properties; such as self-renewal capacity and multi-
lineage differentiation. These cells are tissue generators
through coordinated and programmed divisions, but are
also implicated in the maintenance of this tissue during
life. Originally, stem cells contributed to create tissues
and organs with precise locations, morphologies and
integrated functions, from a fertilised ovocyte. Then,
once formed, tissue maintenance depends on the
existence of tissue-specific stem cells that generate
new functional cells in normal conditions (replacement),
but also after specific stress as increasing activity
requirements or injuries (rebuilding). These cells are
thought to reside in these organs where they are tightly
controlled within specific niches, after appropriate
signals that cells are mobilised and attracted to places
where cell regeneration is required.

Stem cells were first demonstrated in the model
of bone marrow transplantation. So, haematopoietic
stem cells were generically identified as stem cells for
years. In adult voluntary related or unrelated donors,
stem cells are obtained from harvesting bone marrow
or by the use of GCSF to mobilise them by PBMSC.
Recently, another important source of stem cells are
those obtained from cord blood (CB). There is the
possibility that there are some subtle differences
between these stem cells in terms of its potential for
differentiation and engraftment.

Transplantation of cellular concentrates from bone
marrow to a myeloblated individual, allows the generation
of a long-term lympho-haematopoietic chimera that
maintains production of all haematopoietic lineages
throughout life. Using DNA markers, it is possible to
demonstrate that this repopulation comes from a very
narrow group of cells. For instance, CD34 or CD133
selection has demonstrated in humans an ability to
repopulate the bone marrow, both in a short and long-
term period. Moreover, in animal models, some groups
have demonstrated that a single cell is able to regenerate
multiple tissues in one particular individual, so this is used
as a surrogate in the presence of stem cells. Recently,
other types of stem cells have been recognised in nearly
all tissues. In the community, there is a scientific debate
on stem cell definition and classification, according to
their plasticity across embryonic layer boundaries.
Nevertheless, several authors using either stem cells
or progenitor cells have shown potential therapeutic
benefits both in animals and humans.

However, stem cells for therapy require a different
analysis. Stem cells are not judged by their «stem-
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cellness», rather than by how they can contribute to
reverting degenerative processes or, even, trigger
regenerative responses in the context of injuries.
Therefore, they have been implicated in two different
capacities. First, they can differentiate into distinctive
end-stage cell types. Hence, these cells can be used
for reforming these tissues through the principles and
practices of tissue engineering. Second, stem cells
themselves secrete a broad spectrum of bioactive
macromolecules that are both immunoregulatory and
serve to structure regenerative microenvironments in
fields of tissue injury.

Therapeutic manipulation of the immune system may
overcome morbidity and mortality caused by a deficient
capacity for adaptive immunity and by malignancies
not eradicable by other therapeutic interventions,
surgery radiotherapy or chemotherapy. Interventions
to modulate immune reactivity may be valuable for
treatment of autoimmune and inflammatory chronic
disease and manoeuvres to provide adaptive immunity,
active or adoptive are of utmost importance to
reduce the heavy burden of morbidity and mortality
of patients and recipients. Different modalities of
organs, tissues and cell transplants, and the efficiency
of haematopoietic stem cell transplantation (HSCT) to
treat haematological malignancies may be enhanced
by interventions directed to provide adoptive or to
generate endogenous anti-tumour immune reactivity.

Thus, if cell therapy is considered as a use of
cells as therapeutic agents, two large areas can be
differentiated, one involving regeneration, substitution
or replacement of functional cells (stem cell therapy)
and the other, related to the use of immune cells to
exploit their specific types of responses in the effector
and suppressor directions (cellular immunotherapy). In
the context of allogeneic HSCT this could lead to graft
versus host disease (GvHD), graft versus leukaemia
(GvL) and graft versus infection. Another potential
application outside these areas is regenerative
medicine in the context of degenerative diseases and/
or autoimmunity.

In the UK, volunteer donors are sought for about
1,400 patients per annum who lack a tissue compatible
sibling, but only about 500 are actually transplanted;
60% of them using UK donors (there are currently
around 750,000 registered donors in the UK, 7% of
the worldwide inventory). Two main issues need to be
addressed in order to offer a more equitable therapy:
access for the 20% of patients without a donor (mainly
patients of non-North Western European descent), and
the timely provision of stem cells for 30% of patients
requiring urgent transplants. We estimate that 1
out of 4 patients requesting an unrelated allogeneic
transplant to treat these conditions will benefit from
a national cord blood bank initiative (around 200—300
patients per year in the UK alone). These estimates
accord with the current numbers of CB transplants
performed in countries such as USA, France, Spain and
Australia where the number of cord blood transplant
ranges from 3—5 per million inhabitants per year.

Cord blood offers substantial logistical and clinical
advantages over other sources of stem cells such
as (a) off-the-shelf access to the therapy with
significantly faster availability; (b) higher frequency
of less representative tissue types compared to bone
marrow registries, since it is easier to target ethnic
minorities; (c) lower risk of transmitting infections

by latent viruses or inducing malignancies; (d) lack
of donor attrition; (e) lack of risk to the donor; and
finally, (f) an unlimited source of material for stem cell
research.

Large CB bank initiatives offer a unique opportunity
to make available for research a high number of ethically
collected, clinical grade CB units that are not suitable
for clinical use when evaluated at the processing
centre. Indeed, CB usage is increasing exponentially
and a number of researchers have shown a wide range
of therapeutic applications for these cells. There is now
a real opportunity to use CB for non-haematopoietic
transplants as well since non-haematopoietic stem
cells have been isolated from CB and placenta. These
cells can be grown and differentiated in various tissues
including mesenchymal stem cells, bone, cartilage and
other lineages. They have an advantage over other
sources of stem cells, embryonic stem cells or induced
pluripotent stem cells because the supply is unlimited,
they can be used in autologous or allogeneic situations,
they need minimal manipulation, and they raise no
ethical concerns. Future studies will in the near future
test the potential of CB cells for the treatment of
several diseases including, among other paossibilities,
diabetes, arthritis, burns, neurological disorders and
myocardial infarction.

At the Anthony Nolan Research Institute, new
strategies are being developed for optimising the
use of allogeneic HSCT, based on the prediction and
modulation of the immune response in order to reduce
the risk of GvHD, generate selective anti-tumour
immune responses and to provide protective immunity
against opportunistic infections.

Recently, our group has focussed its attention on CB,
trying to define cell subpopulations useful for therapy
in the context of a well-defined product, but also with
minimally manipulated procedures. This could make
possible the generation of «off-the-shelf» products
to be tested clinically for application in regenerative
medicine (using CBSC after CD133* selection) and
tolerance (using natural native T regulatory cells
after CD25* selection). Obviously, this approach will
require understanding and control of the potential
immunoreactions produced by infusing allogeneic cells
from one or multiple donors to a particular patient.
Altogether, knowledge acquired by basic research
studies on stem cells and immunomodulatory cells
contained in CB, would help with the translational
challenges before application of CB cells in adoptive
cell therapy.

One of the most difficult steps in clinical ‘scaling-up’,
is the definition of a homogeneous population capable
of producing predictable in-vivo responses. This results
in a particular need in many applications to produce
cells after a very comprehensive ex-vivo manipulation,
or the use of heterogeneous sources of cells which
makes a product containing different proportions of
targeted cells them or even having different functional
stages.

Finally, it is important to consider that in the
stem cell graft that is used to rescue patients after
chemotherapy or radiotherapy, there are other
«contaminant cells» that play important roles in the
outcome of stem cell transplantation. These cells,
mainly memory T cells, can be responsible for mediating
GvHD, Gvl or GVL. We have been working during the
last years to characterise the properties of each one
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of these cells and, in addition, through international
collaborative projects such as AlloStem (AlloStem.
org), we are using «educated» T-cells to mediate either
GvL and Gvl, or to modulate GvHD and tolerance.

Data will be presented on the identification
and isolation CB stem cells, regulatory T cells (Tregs)
and NK cells with the objectives of targeting GVL, GVI,
and immunomodulation in HSCT.

A. Mapgpvran

Mopn6op HepoACTBEHHbIX AOHOPOB
KOCTHOro mosra.

OnbIT, NONY4YEHHbIA

B Hay4HO-UCCNeA0BaTeIbCKOM MHCTUTYTE
AHToHM HonaHna

ViHcTtutyT SHTOHM HonaHa
JloHpoH, BenvkobputaHus

Hay4Ho-nccrnegoBaTenbcknin UHCTUTYT UM. AHTOHW
HonaHa 6b151 0CHOBaH C LeNbi CNaceHus XXU3HW Moaen.
C Ha4vana pa6otbl B 1974 r. cebiwe 8000 nwopgen no-
AYyYUnIn WaHc »Xn3Hu. B npowwnom, Han6oree ycnewHom
Ons Hac rogy, Ham ygarnocb nogo6paTb COBMECTUMbIX
noHopoB ans noyty 1000 nauMeHToB, HO BCE ELLE Mbl
MoXkem nomoYb Tonbko 50% naumeHTos B CoegriHeHHOM
KoponescTBe, Hy>xgaloLmMXcsd B nepecagke CTBOJSIOBbIX
KINeToK

NcTopus nHctutyTa M. AHToHM HonaHa Havanack ¢
NoMOoLLM NioAsSM, CTpagaloLmm JIENKO30M 1 MOA06HbIMIN
COCTOSIHNAMUW, MCNOSb3ysl Nepecagky B3pOCoro KocT-
Horo mo3ra. B 2008 r. mbl oTkpbinu LleHTp kneTo4Hom
Tepanun um. A. HomaHa c uenbio obecneyeHns xpaHe-
HUA 1 06paboTKy 06pas3LoB NyrnoBYHHOW KPOBW, YTO MO-
3BOMUT HaM Yny4LNTb NOMOLLb 60SIbHBIM JIEIKO30M.

[Non6op [O06pOBOSIbHBIX HEPOACTBEHHbLIX [OHOPOB
Ons o6ecneyvYeHnss TpaHCnIaHTauMm remMono3TUYecKuX
CTBOJSIOBbIX KIIETOK MCTOpMYecky Bbifl OCHOBaH Ha Mnof-
6ope nap AOHOP-PeuunmMeHT, coBMecTuMbIx Ha HLA-A, B
n DRB1 nokycoB. He Tak gaBHO Mbl Ha4anu NpUMeEHsITb
MEeTOANKM FUCTOTUNMPOBaHUSA C BbICOKAM pa3peLleHun-
eM 0519 BbISIBNIEHUS paHEee «CKPbITOM» HECOBMECTUMO-
CTW Ha naTb knaccuyveckux HLA nokycos, HLA-A, -B, -C,
-DRB1, -DAB1. PeTpocnekTyBHbIV aHann3 rnokasbiBaeT
yNy4LEHE BbKMBAEMOCTU U CHVKEHME YacToTbl pas-
BUTWS peakuumy «TpaHcniaHTaT npoTuB xo3auHa» (PTIX)
cpenu nauveHToB, coBMmecTuMbIXx Ha 10 n3 10 annenen
naT HLA nokycoB no cpaBHEHMIO C NauyeHTamMu, y KoTo-
pbIX Mena MecTo HekOToOpasi FIMCTOHECOBMECTMMOCTb.
OcTaeTcsi HepeLlleHHbIM BOMPOC 06 OTHOCUTESbHOM
Ba>HOCTV FTMCTOHECOBMECTUMOCTU ANS OnpenesieHHbIX
FIOKYCOB 1 Ba>XHOCTM COBMECTVMOCTW Afs LLecToro no-
nuwvopdgHoro HLA nokyca, DPB1.

Hamun npoBegeHa koppensauns KNMHMYEeCcKoro ncxoaa
C ypoBHeM coBmecTumocTy no HLA aHTtureHam y 423
NauMeHToB, KOTOpbIM 6bl1 MEpecaeH maTtepuarl, no-
NyYeHHbI 0T JO6POBOSbHBLIX HEPOACTBEHHbIX LOHOPOB
B CoegmHeHHom Koponesctee. HLA-coBmecTumocTb
onpegensnacb Ha ypoBHe annenen (T.e. BbICOKOro pas-
peLleHns) ¢ NpUMeHeHNEM KOH(OpMaUNoHHOro aHanm-
3a Ha HLA-A, -B, -C, -DRB1, -DAB1 v -DPB1 nokycax.

N3 423 nap poHop-peumnueHT 282 (67%) 6binn
COBMECTUMbI Mo naTM knaccuyeckum HLA-nokycam
(HLA-A, -B, -C, -DRB1, -D@B1; 1.e. 10 n3 10 coBme-
ctumblx annenen), a 141 nap 6biAY HECOBMECTUMbI-
Mu: 103 — no ogHomy annento, n 38 — Ha HEeCKOJIbKO
annenen.

BeposatHocTe 3-roguyHor 06UEe BbDKMBAEMOCTU
(OB) coctaBuna 45% (cpegHun nokasaTenb BbKMBae-
MocTu — 593 gHen; BepoAaTHoCTb WwecTuneTHern OB co-
ctaBun 40%). CpegHuin nepuiog Ha6nwogeHus — 1013
nHen (B9—2697 gHen). Y peuunmeHToB ¢ COBMECTUMbI-
M HLA nokycamu Ha6nioganacb 3Ha4YMTENbHO Jy4yllas
OB no cpaBHEHWIO ¢ HECOBMECTUMbIMY Mapamu A0HOpP-
peuvinneHT (47% npoTtue 40%, p = 0,040). 31oT pe-
3ynbraT Mor 6bITb YIyYllIEH HA8 OCHOBE 4YKCcIia annernen,
KOTOpble 6bINIM HECOBMECTMMbI. Y MauvieHTOB C OAHOW
HLA-HecoBmecTumocTbio OB coctaBuna 43%, no cpas-
HeHuio ¢ 30% cpeaw peuMnueHToB C HECOBMECTMMO-
CTbl0 MO HECKOJSbKMM MOoKasaTenam; oJHako, He 6bifo
CTaTUCTUYECKWN 3HAYUMbIX Pas3fnyni Cpean NnosiHOCTbH
COBMECTVMbIX Map 1 nap ¢ 0OHOM HECOBMECTVMOCThIO.

CoBMeECTVMOCTb MO Jiokycam Kknacca-l npegonpepne-
nana 3HaunTensHo ny4ywyto OB. MNpu ganbHenwem pac-
npepeneHny naumMeHToB no 4Yucrny HecooTBeTcTBU, OB
cocTaBuna 47% ans coBMECTUMbIX C OHOPOM NauneH-
T0B, 44% — Ong Tex, y KoTopbiX 6bIi1 4OHOP C OOHVM He-
cooTtBeTcTBMEM 1 26% — Onsa JoHOPOB C ABYMS HECOOT-
BeTcTBuaAMU (p = 0,036). CoBMeECTUMOCTb MO Kriaccy
Il He 6bIna cBA3aHa Co 3HAYUTESbHBIMY Pa3nNYUSaMKA Mo
OB, x0T9 4MCrI0 HECOOTBETCTBUNM 6bIN0 04EHb HEB6OSb-
wum. OgHako npy HECOBMECTVIMOCTW M0 aHTUreHam
knacca Il pemoHcTprpoBanach Takas >ke 06Las Bbkun-
BAEMOCTb, YTO U NPV HECOBMECTMMOCTW MO aHTUreHam
knacca | (40%), koTopas 6bsla B HEKOTOPOW CTEMNEHU
nyylie, YemMm Ans nap, HECOBMECTUMbIX MO aHTUreHam
kak knacca |, Tak n knacca |l (36%).

AHanuavpysl BIUsSiHUE COBMECTUMOCTW AN UHOW-
BuyayanbHbIX HecooTBeTcTBUA no HLA Ha ncxop TpaHc-
nraHTauum, Mbl NPEANoIoXKUnN, YTO Ba>XHO paccMaTpu-
BaTb BIVSIHVE VHOVBMAYANbHOINO JIOKYCa Ha MOJIHOCTbIO
HLA-coBMecTUMbI MaTepuran no ApyrviM nokasaTensm
Ons Toro, 4to6bl UCKIOYNTL CMELIMBaeMble 3(peKThbl.
Mol 06Hapy>kunu, 4To HecoBmecTumMocTb Mo HLA-A He
oKasbiBara oTpuUaTernibHoro BO3AeNCcTBYS BO BCEX MPO-
aHann3npoBaHHbIX cryYaax TpaHcnnanTauin. HLA-B
HECOBMECTUMOCTb [0BOJSIbHO OTPULIATESNIbHO CKa3bl-
Banacb Ha BbDKMBaemMocTu (norapumMuyecknin paHr
p = 0,0005). HLA-C HecoBmMecTUMOCTb He 6bina
3Hauymmva gna OB, ogHako, oHa 6bi1a cBg3aHa Co 3Ha-
YUTESbHbIM MOBbILLEHNEM ONUTENbHOM peakumn TI1X
(p = 0,002). Ona cTaTUCTUYECKN 3HAYUMOro aHanm-
3a YMCII0 HECOOTBETCTBUI B OA@HHOM WUCCIIE[0BaHUM Mo
HLA-DRB1 n -DAB11 6birio HepocTaTo4YHbIM.

Hamu 6bino npoaHannavpoBaHo BO3OENCTBUE, KOTO-
poe okKasbiBario cocTtosHue coBmecTtumocTu no DPB1
Ha LCXOM neYeHns B Ton >e rpynne nauveHtoB. Cpeon
282 HLA-coBmecTuMbix nap, 29% 6b1511 COBMECTUMBbI
no DPB1, n 28% 6binn coBmecTuvbl no DPB1 cpegn
141 HLA-HecoBmecTumbix nap. CHayana Mbl npoaHa-
NM3npoBanu BnusaHne coBmecTumocTy no DPB1 Tonbko
y nap, roe umMena MecTo COBMECTMMOCTb no naty HLA
nokycam (N = 282). 3-rognyHasi BEpOSTHOCTb peuu-
nuvBa coctaBuna 61% (cpegHss BbkvBaemMocTb — 4671
nHen). Viveno mecTo OOBOJSIbHO 3HAYUTENIbHOE MOBbI-
LLeHMe 4acToTbl peumanBoB 3aboneBaHns cpean DPB1-
coBMecTuMbIx nap (749%) no cpaBHEHWIO C nMapamu c
ogHuMm unn gyms DPB1 HecootBetctBusavu (56%)
(norapucmuyeckunn padr p = 0,001). 3toT adhhekT He
oTnuyancsa no mepe yeenuyeHnsa ymicrna DPB1 HecooT-
BeTcTBUN (T.e. ogHO 1NV JBa HECOOTBETCTBUSA OKa3blBa-
N paBHO 3awWmTHoe Bo3genctBue, 56% npoTtre 55%
COOTBETCTBEHHO, forapudmmnyeckuin pair p = 0,959).
3Ta Haxogka coxpaHsanacb M B MHOro)akTOpHOM
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aHanuse, BKIIlDYas (DakTopbl, KOTOPbIE, Kak U3BECTHO,
CBs3aHbl C peunavBoM 3aborieBaHud. [danee Mbl npo-
aHanu3upoBanu adcpekt DPB1 coBmecTumocTu, KoTo-
pbli OHa OKa3blBAaeT Ha peumavB 3aboneBaHVs B rpymn-
ne, Bkto4aswen scex naumeHtoB (N = 423). B aTom
rpynne Mvien MecTo 3Ha4MTEeslbHO BO3pacTaloLUi prUck
peumavea npu DPB1 coBmecTtumocTu (norapudmumnye-
ckuin paHr p = 0,0001). XoTs He 6bI510 3HAaYUTESbHbIX
pasnuyui no o6LleR BbDKMBAEMOCTW B 3aBMCKMOCTU
ot DPB1 coBmecTMOCTV BO BCEW Fpynne, Npyv OCTPOM
nMMdionenko3e cpegw nap, coBmecTumbix no DPB1,
Habnoganacb 3Ha4YMTENbHO GoSiee HM3kas o6Las Bbl-
XuBaemocTb (norapudmunyeckuin padr p = 0,025).
Takum o6pa3om, coBmecTumocTb no DPB1 cBasaHa co
3Ha4YMTEsNbHO BO3pacTalolWmM PUCKOM peunarea 3abo-
neBaHus, He3aBUCMMO OT cTaTyca COBMECTUMOCTU Mo
apyrum HLA monekynam.

T-cynpeccopbl (Treg) npepcTaBngalOT cobon ecTe-
CTBEBHHYK perynatopHyi nonynauuiwo CD4+CD25"

T-kneTok, KOTOpbie  3KCMPEecCUpYT  TPaHCKPUM-
UMOHHbIM  reH-penpeccop FoxP3 u© BbipabaTbiBa-
10T MPOTVBOBOCMANUTESNIbHbIE LUTOKMHbI, Takue Kak

TpaHcopmupyowmnaktToppocta (TGFB), BoTBETHaaK-
TUBALMIO U ABNAOTCA 0693aTeNbHbIMY ANS Nogaep XaHns
TonepaHTHOCTW. Tregs wrpalT HEKOTOPYH pofb B
perynaumMm npakTUYeckyn BCEX WMMYHHbIX OTBETOB.
HavanbHble HabniogeHus npegnonaranu, YTo Hanmmyme
CD4+CD25" T knetok MoXeT YMEHbLUNTb NPOTVBOONY-
xoneBble peakunn. OpgHako KX NoTeHuuanbHas posib
B TpaHcnnaHTauuy remMorno3TUYECKMX CTBOJMOBbIX Kre-
TOK OCTaeTCcs NPOTVBOPEYMBOMN.

Mbl nogcuntanu 4ncno CD4+CD25" kneTtok 1 ypo-
BeHb akcnpeccun FoxP3 n TGFB mPHK B o6pasuax,
HE MOABEPrHYTbIX KOHOVLMOHMPOBAHUIO, MOJSTYYEHHbIX
OT NauMeHTOB, KOTOPbIM MPOBOAUTCA TpaHcnaHTauums
HLA-npeHTr4HbIX (10 13 10 cooTBETCTBUM MO annensam)
reMOMO3TUYECKUX CTBOJIOBbIX KJIETOK, MOSYyYEHHbIX OT
HEPOACTBEHHOr0 AoHopa. T-KMeTKkW ydananuicb 13 an-
norpadpta ¢ nomollplo anemrtysymata (alemtuzumab),
KOTOpbIM, KaK cYMTaloT, coxpaHsaeT Tregs. 3JKcnpeccus
CD4+CD25" koppenupoBana kak ¢ ypoBHem FoxP3 B
MPHK (r = 0,484; p = 0,0001), Tak » BblpaboTKoW
TGFB (r = 0,911; p<0,0001), kak paHee 6bI5I0 ONKY-
caHo ang Tregs. 3aTemM Mbl NpoaHanuM3npoBanu BRUs-
Hve ypoBHen Tregs Ha ucxop nedeHus 89 B3pocnbix
naumeHToB. Mbl 06Hapy>XWUnn, YTO BbICOKOE MPOLEHT-
Hoe copepykaHue Tregs Ao TpaHchnnaHTauuy oKkasblBaeT
6raronpraTHOE BO3LEVICTBUE Ha aKTUBALMIO MPUKUBIE-
Husa (p = 0,027), kak paHee coo6Luanock s BbICOKMX
ypOBHeW copgep>kaHusa Treg y goHopa. Hamu Takke 6b11o
o6Hapy>XeHo, 4To 6onbluee cogepxxaHue CD4+CD25" B
T-kneTkax HaxXoOUTCS B KOPPEenauvoHHoW cBasn ¢ 6onee
HU3Kow BbkmBaemocTbio (p = 0,002). Takoe Bbicokoe
cofep>kaHne TakXKe 6bI1o0 CBA3aHO C 60S1ee BbICOKON Ya-
ctoton peuvamea (p = 0,001) v co CHUXKEHVEM BbI>KN-
BaemMocTy 6e3 npusHakoB 3a6oneBaHusa (p = 0,010).
[lo yacToTe ocTpowv v npogormkuTensHon PTIX ad-
thekTa He Habnwoganocs.

Mo paHHBIM MHOroakTOpPHOro aHanm3a BbICOKOE COo-
nep>xaHve Tregs 0o TpaHcnnaHTauuy nprvBoawsio K nio-
xum peaynsratam OB (oTHocuTenbHbIv puick (OP), 2,74;
p = 0,01), TeHAEHUUN K CHUXEHUI BbIKVBAEBMOCTU
6e3 npuaHakoB 3ab6onesaHus (OP, 2,05; p = 0,060),
1 K Bo3pacTtaHuio peumgueos (OP, 3,36; p = 0,006).
370 HaBOAUT Ha MbIcnb 0 ToMm, 4To CD4+CD25" pesu-
ayanbHble T-cynpeccopbl nauveHTa MOoryT noaaBrsTb
peakuun «TpaHchnnaHTaT NMpoTUB OMyXosiv», Ccokpallas

06LLYI0 BbPKMBAEMOCTb MYTEM YMEHbLUEHUS YPOBHEN
peungviea.

NOD2/CARD15 reH kogupyer 6enok NODZ2, ko-
TOpPbLIA BOBSIEYEH B peanu3auuio MexaHW3MOB EecTe-
CTBEHHOr0 MMMyHUTETa. [lo pe3ynsratamM HekoTopbIX
MCCNeaoBaHWi  OOHOHYKIEOTUAOHBIA  MOSIMMOPMV3M
NOD2/CARD15 reHa cBsi3aH C BOcCMarUTENbHbIMW 3a-
6oneBaHNaMU, TakumMn kak 6one3Hb KpoHa, cuHppom
brnay u” 3nokayecTBEHHbIMW HOBOOGPA30BaHUAMMU.
B 4yacTHoCTW, ogHOHYKNeoTuaHbIM nonvuvopdgunam NOD2/
CARD15 accounnpoBaH ¢ yBeJIMYEHVNEM CMEPTHOCTU U
octpow PTIIX.

Bbino BbINONHEHo reHoTunuvpoBaHve Ha NOD2/
CARD15 196 naumeHToB C AvMarHo30M OCTPbIA NENKo3
M nx 0O6POBOJSIbHBIX HEPOACTBEHHbIX AOHOPOB. TpaHc-
nnaHTaun BeinonHanu B nepviog ¢ 1996 no 2003 ropf
B 25 ueHtpax CoeguHeHHoro KoponesctBa. bbinm gna-
rHOCTMPOBAaHbI OCTPbIN MM o6nacTHbIn nenko3 (50%)
1 ocTpbii muenonerkos (50%). 64% nap 6binv HLA-
coBmvecTuMbl Ha 10 n3 10 annenen (HLA-A, -B, -C,
-DRB1, n -DAB1), 10% — HLA-coBmecTumbl Ha 12
n3 12 annenen (Bknwo4vas HLA-DPB1). B 78% TpaHc-
nraHTaumMin 6binl NPUMEHEH PEXVM MUEerioabraTUBHOMO
KOHOMUMOHMPOBAaHUSA. 3NUMUHAUNI0 T-KNeToK BKITHYMIN
B 83% npoTOKOMNOB KOHOULVIOHPOBAHUSA, Yalle BCEero
U191 8TOro ncnonb3oBanu anemrtyaymat (alemtuzumab).
B 81% cny4aeB nepeca>kuBanu KocTHbI Mo3r, B 19%
TpaHcnnaHTauui BBOAWNM CTBOSIOBbIE KIETKU KPOBW.
[naBHbIM 06pa3om Mcrnonb30Bany OBa BYAa MNOCTTPaH-
CcnnaHTaulioHHOM MMMYHOCYNPECCUN — LIMKITOCNOpUH A
n metoTtpekcat (methotrexate) (47%) vnu Tonbko Un-
knocnopuvH A (31%).

OpgHoHYKNeoTUAHbIM  nonvMvopduam reHa NOD2/
CARD15 B nape peuunuveHT remMornoaTU4ecknx CTBO-
NOBbIX KNETOK 1 A06POBOSbHbLIA HEPOACTBEHHbLIA JOHOP
NPUBEN K 3HAYUTENbHOMY YBEMUYEHUIO 4acTOThbl PELU-
avBa 3abonesBaHusa. [MpegnonoXxkutenbHas 2-roguMyHas
yacTtoTa peuvgmBa 3aboneBaHus cocTaBuia 94%
cCpegn nap C OOHOHYKEeoTUAHbIM MoNMMOP3MOM
rena NOD2/CARD15 no cpaBHeHuto ¢ 32% cpegun nap
¢ avkum Tunom (P = 0,001). 3To npuBeno K 3Ha4n-
TENbHOMY MOBbILEHVID CMEPTHOCTU. 3-roguyHas 06-
Las BbDKMBAEMOCTb B 3ToM rpynne coctaBuna 22%
n 44% pna nap ¢ U 6e3 OAHOHYKIIEOTUMAHOro Mosnu-
mMopgmama reHa NOD2/CARD15 cooTBETCTBEHHO
(P = 0,0087). Takne >xe gaHHble 6bISIM Nony4YeHbl Npu
MHOro@akTopHoM aHanuse. O6Hapy>keHo, YTO reHo-
Tmn NOD2/CARD15 gBnserca Hau6oree 3Ha4uUTESb-
HbIM (paKkTopoM 59 HeGNaronpuATHOrO McXoda Kpome
CNy4aeB TpaHcnnaHTauuy Bo Bpems peuvavnBa 3abone-
BaHMs.

MbI NpULLNM K 3aKMKOYEHMIO, YTO NP OCTPOM JIEKO-
3e HanM4yne OJHOHYKIEeOTUAHOro nosvMopdramMa reHa
NOD2/CARD15 B reHotune nap peumnueHTt FCK u He-
POACTBEHHbIA OOHOP MPUYBOAUT K 3HAYUTESTbHOMY YBE-
NNYEeHN0 4YacToThl peunarea 3aboneBaHna 1, cnenoBa-
TENbHO, K CMepTU. 3TW OaHHbIe MOKa3bIBAT BaXkHYH
ponb reHoTunupoBaHua Ha NOD2/CARD15 B TpaHc-
nraHTaumMm 1 npegrnonaraeT BO3MOXXHbI 3dphekT 6enka
NOD2 gnsa annopeakTMBHOCTU U KOHTPOJSIA 3a HOBOOG-
pa3oBaHnsMK. [eHOTUNMPOBaHWE AOHOPAa U PeuunueHTa
[0 NPOBEAEHMs TpaHchaHTauuy MOXET NpenocTaBuUTb
LEHHYI0 MHOpMauMio Ons nraHMpoBaHUS U NMpPoBeAe-
HUS PEeXXMOoB Mpen-TpaHCMIaHTauNoHHOro KOHAMLUMO-
HVUPOBaHWs, ANs NPOrHO31PoBaHNSA UCX0Aa JIeHeHus .

B koHe4yHoM wuTOre anroput™M nog6opa fyyillero go-
HOpa [O0/MKEeH BKIIHYaTb BCHO AOCTYMNHYH FEHETUYECKYHO
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MHpopMaLVio, a Takxke yYeT creumnuruyecknx xapakTe-
pucTuk AOoHopa. Kpome Toro, mog6op QoHopa MOXeT
OTIN4aTbCs B 3aBMCUMOCTU OT 3a60fieBaHus MHOVBU-
OyanbHOro nauveHTa, ero ctaguu 1 NpoToKosa TpaHc-
nnaHTaumMm. Yvcno TpaHcnnaHTaumm, Heo6XoaUMbIX Ans
aHanusa, 4To6bl NoSy4YnTb MHPOPMALMIO MO BCEM 3TUM
BOMpOcaM, OrPOMHO, MPY 3TOM Henb3s HEedoOLEeHVBaTb
Ba>XHOCTb ME>XAyHapoOHOro COTPyAHMYEecTBa U CO-
BMECTHOr0 MCMoJib30BaHNS AaHHbIX.

Kpatkoe nsnoxeHne crparerum,
npumeHsiemoi gna nog6opa JOHOpPOB

1. [aHHble, MNofiydeHHble B X0Oe HOBbIX KPYMHbIX
VICCIIed0BaHNA MOATBEPXKAAT, YTO Ny4liM BblGOpPOM
SIBJISETCS [JOHOP COBMeCTUMbIZ No 8 n3 8 annenen. o
pesynsrataMm 60SbLUMHCTBA WCCIeAoBaHUi MnokasaHo,
4yto nokasatenb HLA-DAB1 He Hy>XHO npuHMMaTtb BO
BHVMaHME NMpu HannyumM yaadHo nogo6paHHoOro aoHopa,
0[HaKo ecTb AaHHble, 4YTo Npy DAB1 HecoBmecTMOCTH
MOryT VMETb MECTO aaauTuUBHbIE 3EKTbI, ECIIN NME-
eTCSH HECOBMECTMMOCTb M0 APYroMy foKycy.

2. B HekoTopbIX ccnenoBaHnsXx Ucnonb3oBaHue 7/8
(9/10) coBMeECTUMbIX JIOHOPOB aCCOLVMPYIOT C MCXOOA0M
NeyeHnsi, CXofdHbIM C TakoBbIM, KOrga OOHOP COBMe-
ctum Ha 8/8 (10/10). KnuHuyeckue cuTyauuu, Korga
HECOBMECTVMOCTb MO OAHOMY MOKa3aTesnto MOXeT 6bITb
A0NyCcTMa, BKITOYaKT anuMuHaumio T-KNeTok, Hannyve
NMA/RIC vinv no3gHaa ctagua 3a6oneBaHns.

3. B onpepeneHHbix o6cTosaTenbcTBax (M oco6eHHo,
eclnim uncnosib3yeTcs matepuan 6onee 4Y4em OT OAHOro
J0HOopa) [O/MKHO 6blTb BbIMOSHEHO TUMNWPOBAHME Ha
HLA-DPB1 nokyc.

4. Bonpoc o Tom, kak npoBoanTb oT6op cpean HLA-
HECOBMECTWUMbIX A0OHOpPOB (T.e. Kakue U3 HECOBMECTU-
MbIX JIOKYCOB MNpeanoYTuTernibHO Bbi6MpaTb) ocTaeTcs
OTKPbITbIM. Pa3Hble nccnepoBaHus coobLyaloT 0 60Sb-
Ler 3HaYMMOCTV HECOBMECTUMOCTM MO pasHbIM flo-
kycam. OgHMM 06BbACHEHMEM MOXET 6bITb pasrinyHoe
4YKMCII0 HECOBMECTUMOCTEN Ha VMHAOWBUAYaSbHbIA JIOKYC
B pa3HbIX uccregoBaHmsx. Opyrum MoxeT 6bITb TO, YTO
onpeneneHHble HECOBMECTMMOCTM gonyctumbl (1 yTo
OHV 6Gonblue npeo6nagatoT B onNpenesrieHHbIX rpynnax).
Bbi6op mexpgy HLA-A, -B, -C vnnu DRB1 HecoBmecTu-
MbIM [OHOPOM [O/IXKEH OCHOBbIBATbCS HA MECTHbIX UG-
cregoBaHusX U onbITe.

5. HecoBmecTumocTb no asym 1 6onee HLA-A, -B,
-C, -DRB1 annensm 06bl4HO CBsi3aHa C Xyfllen Bbi-
>KVBaAeMOoCTb (X0Ts MOXET 6biTb gonycTuma npu 3a-
nyLieHHoM 3a6oreBaHnmn).

6. Y6eouTenbHbIX 40Ka3aTeNbCTB TOro, YTo crnegyeT
npeanoYnTaTtb HECOBMECTMMOCTb MO anfensm Mno oT-
HOLLEHV K aHTUreHHOW HECOBMECTUMOCTM Npu oT6ope
JoHopa He cyulecTtByeT (3a MCKNYeHEM, BO3MOXKHO,
ona HLA-C).

A. Madrigal

An unrelated bone marrow donor panel -
the Anthony Nolan Experience

The Anthony Nolan Research Institute, Royal Free
Hospital; Department of Haematology, Royal Free

and University College School of Medicine

London, UK

The Anthony Nolan Research Institute, Royal Free Hospital,
Pond Street, Hampstead, London, NW3 2QG6.

Tel: 00-44-20-7284-8315, Fax: 00-44-20-7284-8331
Email: a.madrigal@medsch.ucl.ac.uk

Anthony Nolan was set up on a simple and powerful
premise, to save lives. This work has continued since
1974 with over 8000 people being given the chance of
life. Last year, our most successful ever, we were able
to find matching donors to provide the chance of life for
nearly 1000 people, but still our work only helps 50% of
the people in need of a stem cell transplant in the UK.

Anthony Nolan’s history has been built on helping
patients suffering from leukaemia and similar conditions,
through adult bone marrow transplants. In 2008 we
were able to realise our goal of improving the lives of
leukaemia sufferers by opening the Anthony Nolan Cell
Therapy Centre for the storage and processing of cord
blood units.

Selection of volunteer unrelated donors (VUD)
for hematopoietic stem cell transplantation (HSCT)
historically was based on matching donor-recipient
pairs at HLA-A, B and DRB1 loci. More recently, the
application of high resolution tissue typing techniques,
to uncover previously ‘hidden’ mismatches, for the
five Classical HLA loci, HLA-A, -B, -C, -DRB1, -D@B1
has been introduced.” Retrospective analyses show an
improvement in survival and reduction in graft versus
host disease (GvHD) in patients matched for 10 of 10
alleles at 5 HLA loci compared to those patients with
mismatches.?® The relative importance of mismatching
for particular loci and the significance of matching
for the sixth polymorphic HLA locus, DPB1, remain
unresolved.

We have correlated the clinical outcome with the
level of HLA matching in 423 patients who received
a transplant from a VUD in the United Kingdom (Table
1). HLA matching was performed at the allelic level
(i.e., high-resolution) using reference strand mediated
conformation analysis (RSCA) at HLA-A, -B, -C, -DRB1,
-D@B1 and -DPB1.

Of the 423 donor-recipient pairs, 282 (67%) were
matched for the five «classic» HLA loci (HLA-A, -B, -C,
-DRB1, -D@B1; i.e., 10 of 10 alleles matched) and
141 were mismatched; 103 at a single allele and 38
at multiple alleles.

The 3-year probability of overall survival (0S)
was 45% (median survival of 593 days; six year 0OS
probability was 40%). The mean follow-up was 1013
days (range 89-2697). Those matched for their HLA
loci had a significantly better OS than the mismatched
pairs (47% versus 40%, p = 0,040). This result
could be refined based on the number of alleles that
were mismatched. In patients with a single HLA
mismatch, the 0S was 43%, compared to 30% in
those with multiple mismatches; however, there was
no statistically significant difference between matched
pairs or those with one mismatch.

A match at Class | loci predicted for significantly
better 0S. When patients were further stratified
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for the number of mismatches, the 0OS was 47% for
matched donors, 44% for donors with one mismatch
and 26%o for donors with two mismatches (p = 0,036).
Class Il matching was not associated with a significant
difference in OS, though the number of mismatches
was very small. However, Class Il mismatched pairs
had the same 0OS as Class | mismatched pairs (40%),
which was somewhat better than pairs mismatched
for both Class | and Class Il (36%).

When analysing the effects of matching for individual
HLA mismatches on transplant outcome, we felt that
it was important to consider the effect of an individual
locus on an otherwise completely HLA matched
background in order to remove confounding effects.
We found HLA-A mismatches to be tolerated with
regards to all transplant outcomes analysed. HLA-B
mismatches were associated with a highly significant
survival disadvantage (log rank, p = 0,0005). HLA-C
mismatches were tolerated with regards to O0OS,
however they were associated with a significant
increase in chronic GvHD (p = 0,002). The number
of mismatches in this study for HLA-DRB1 and -DAB"1
was too small to allow statistical analysis.

We analysed the impact of DPB1 matching status
on outcome in the same cohort of patients. In the 282
HLA matched pairs, 29% were DPB1 matched, and in
the 141 HLA mismatched pairs, 28% were matched
for DPB1. We first analysed the impact of DPB1
matching in only those pairs who were matched for five
HLA loci (N = 282). The 3-year probability of relapse
was 61% (median survival was 461 days). There was a
highly significantly increase in disease relapse in DPB1
matched pairs (74%) as compared to those pairs with
either one or two DPB1 mismatches (56%) (log rank,
p = 0,001). There was no difference in this effect as
the number of DPB1 incompatibilities increased (i.e.,
one or two incompatibilities were equally protective,
56% versus 55% respectively, log rank p = 0,959).
This finding persisted in a multivariate analysis including
factors known to be associated with disease relapse.
We next analysed the impact of DPB1 matching on
disease relapse in the group overall (N = 423). There
was a significantly increased risk of relapse in this
cohort if DPB1 was matched (log rank; p = 0.0001).
Although there was no significant difference in the
overall survival dependant on DPB1 matching in the
group overall, in acute lymphocytic leukaemia DPB1
matched pairs had a significantly worse overall survival
(log rank; p = 0,025). Thus, a match for DPB1 is
associated with a significantly increased risk of disease
relapse, irrespective of the matching status for the
other HLA molecules.

Regulatory T cells (Treg) are a naturally occurring
regulatory population of CD4+CD25" T-cells, which
express the transcription repressor FoxP3 and produce
anti-inflammatory cytokines such as transforming
growth factor (TGF) B on activation and are essential
to maintain tolerance. Tregs play a role in the regulation
of virtually all immune responses. Initial observations
suggested that the presence of CD4+CD25" T cells
could diminish anti-tumour responses. However, their
potential role in HSCT remains controversial.

We measured CD4+CD25" levels and expression
of mMBNA FoxP3 and TGFB in pre-conditioning samples
from patients undergoing HLA-identical (10 of 10 allelic
match) unrelated donor (UD)-HSCT. The allografts
were T-cell depleted with alemtuzumab, which has

been described to spare Tregs. CD4*CD25"-expression
correlated with both FoxP3 mRBNA-levels (r = 0.484;
p = 0.0001) and TGFB production (r = 0,911;
p<<0,0001), as previously described for Tregs. We then
analysed the effect of levels of Tregs on the outcome
of 89 adult patients. We found that high percentage of
pre-transplant Tregs have a beneficial effect promoting
engraftment (p = 0,027), as previously reported for
high levels of donor Treg. We also found that higher
proportion of CD4+CD25"" T-cells correlated with
worse survival (p = 0,002). This higher proportion
also correlated with higher incidence of relapse (p =
0,001) and with decrease in disease free survival (p =
0,010). No effect was seen in the incidence of acute
or chronic GvHD.

In a multivariate analysis, a high pre-transplant
levels of Tregs resulted in worse 0OS (Relative Risk
(RR), 2.74; p = 0,01), a trend in reduced DFS (RR,
2,05; p = 0,060), and an increase in disease relapse
(RR, 3,36; p = 0,006). This suggests that residual
patient CD4+CD25" regulatory T cells may have an
impact suppressing graft-versus-tumour responses,
decreasing the overall survival by increasing the rates
of relapse.

The nucleotide-binding oligomerisation domain 2/
caspase recruitment domain 15 (NOD2/CARD15)
gene encodes the NOD2 protein, which is critically
involved in innate immunity. Several studies have
associated single nucleotide polymorphisms (SNPs) in
the NOD2/CARD15 gene with inflammatory disorders
such as Crohn’s Disease, Blau Syndrome and malignant
diseases. In particular, NOD2/CARD15 SNPs have been
associated with increases in transplant related ortality
and acute graft versus dost disease.

NOD2/CARD15 genotyping was performed on 196
patients diagnosed with acute leukaemia (AL) and their
VUD. Transplants occurred between 1996 and 2003
at 25 UK centres. Diagnoses were acute lymphoblastic
leukaemia (50%) and acute myeloid leukaemia (50%o).
Sixty-four pecent of pairs were a 10 of 10, HLA allele
match (HLA-A, -B, -C, -DRB1, and -DAB1), while 10%
were a 12 of 12, HLA match (including HLA-DPB1).
Myeloablative conditioning regimens were used in 78%
of transplants. T-cell depletion was included in 83%
of conditioning protocols, with in vivo alemtuzumab
being the preferred method. Marrow was used as
a graft in 81% of transplants, the remaining 19%
used blood stem cells. Two forms of post-transplant
immunosuppression predominated, cyclosporine A
and methotrexate (47%) and Cyclosporine A alone
(319%0).

NOD2/CARD15 SNPs within an VUD-HSCT pair
resulted in a significant increase in disease relapse. The
estimated two-year incidence of disease relapse was
9549% in pairs with NOD2/CARD15 SNPs as compared
to 32% in wild-type pairs (P = 0,001). This resulted
in a significant increase in mortality. The estimated
3-year overall survival for the cohort was 22% and
449% for pairs with and without NOD2/CARD15 SNPs
respectively (P = 0,0087). These findings persisted
in multivariate analysis. NOD2/CARD15 genotype was
found to be the most significant factor for an adverse
outcome other than being transplanted in disease
relapse.

We conclude that in acute leukaemia the presence
of NOD2/CARD15 SNPs in the genotype of VUD-
HSCT pairs results in significant increases in disease
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relapse and consequently in death. These data show
an important role for NOD2/CARD15 genotyping in
transplantation and suggest a possible effect of the
NOD2 protein in alloreactivity and tumour surveillance.
Genotyping recipients and donors prior to transplant
may present valuable information for planning and
management of pre-transplant conditioning regimens,
and for prognosis of the outcome.

Ultimately an algorithm for selecting the best donor
should include all available genetic information, as well
as taking into account specific donor characteristics.
In addition, the selection may differ depending on
the individual patient’s disease, stage and transplant
protocol. It is unlikely that the ‘best’ donor will be
the same for all patients. The number of transplants
required for analysis in order to obtain evidence for all
of these questions is enormous and the importance of
international collaborations and data-sharing cannot be
overstated.

Summary of donor selection strategy
(HLA matching)

Recent available data from large studies suggest
that an 8/8 matched donor is the best choice. Most
studies now agree that HLA-DBB1 dose not need to
be considered in a well-matched donor, but there is
evidence that there may be additive effects of a DAB"1
mismatch, if a mismatch at another locus is present.

In some studies the use of a 7/8 (9/10) matched
donor has been associated with an outcome equally as
good as an 8/8 (10/10) matched donor. The clinical
situations where a single mismatch may be tolerated
include: in the T-cell depleted setting, using NMA/RIC
or in advanced stage disease.

In certain circumstances (and particularly if more
than one donor is available) typing for the HLA-DPB"
locus should be done, and the degree and type of
matching considered in donor selection.

How to select between HLA mismatched donors
(i.e., which mismatched locus should be chosen in
preference) remains incompletely answered. Different
studies report greater significance related to different
locus mismatches. One explanation may be differing
numbers of mismatches at an individual locus in different
studies. Another may be that certain mismatches are
permissive (and that these are more prevalent in
particular populations). Advice in choosing between an
HLA-A, -B, -C or DRB1 mismatched donor should be
based on local studies and experience.

Two or more mismatches for HLA-A, -B, -C, -DRB1
alleles are usually associated with a worse survival
(although may be tolerated in advanced disease).

There is no strong evidence that an allelic mismatch
should be selected in preference to an antigenic
mismatch (except, possibly, for HLA-C).

B.H. CmupHoB ', H0.A. PomaHos ', M.A. TNanbues 2,
H0./.MonskoB 8, C.B. MegBepes 4, B.A. XayaTpsH 4,
K.3.Tlebenes 4, A.b. Cmynesu4 5, A.B. Mopososa °,
>K.B. CemeHoBa &, J1.M. Powans &, C.[. MNMpoLukuH ',
C.M. Pagaes ', T.H. OyruHa ", C.C. PackuHa ',

AH. OJapesckas

TepaneBTM4EeCKMit NOTEHLMAN KJETOK MYynoBUHHOMN
KPOBU NPV HEBPOJSIOrMYECKUX U NCUXUYECKUX
3aboneBaHnAX

" BaHk cTBonoBbix knetok «KpuolleHTp», MockBa
2 HayvoHanbHbIv MCCIe[0BaTENbCKUNA LIEHTP
«Kyp4atosckuii VIHctutyTy, Mocksa

3 VIHctutyT Mmosra Yyenoseka PAH, CaHkT-[leTepbypr
3 Poccurickni HeipoxXupypri14ecKui UHCTUTYT

vm. A.J1. [NoneHosa, CaHKT—[TeTepbypr

4 Hay4Hbi LeHTp ncvxmveckoro 350poBbs PAMH,
Mocksa

5 [NaBHbIi BOBHHbIA KIVMHWYECKUM rocnvTasb

vm. H.H. Bypnexko, Mocksa

8 HVII HeoTnoXHoVI BETCKOVI XUPYPrnv

v TpaBmartonorum, MockBa

B HacTosillee Bpemsi He cyLlecTByeT cneunduye-
CKOI Tepanuu, cnocobCTBYOLLEN BOCCTAHOBSIEHUIO MO-
BPE>KAEHHbIX TKaHEW rofI0BHOM0 MO3ra WUin yiy4LleHnto
(PYHKLUVOHMPOBaHNA MPWY MPOrpeccrpoBaHny Henpoge-
reHepaunn. icnonb3oBaHre KNEeTOYHbIX TEXHONOMA OT-
KpbIBAeT HOBbIE MEPCMNEKTUBLI B PEreHepaunn HepBHON
TkaHn. CnocobHOCTb KMETOK MyMOBWUHHOW KPOBW CHU-
>KaTb HEeBpOMorvyeckur gemumt 6bia NnogTBEP>KAEHA
B LENoM psifae SKCNepuMEeHTarnbHbIX NCCEeAoBaHUM, YTo
No3BONSAET NPEANONOXNTL 3PIEKTUBHOCTL 3TOr0 MOA-
X04a 1 B KITMHUYECKMX YCIIOBUSX.

OCHOBHOW Liefbio 0rpaHYeHHbIX KITMHUYECKUX Ucchne-
[0BaHWI, opraHn3oBaHHbIX BbaHKOM CTBOSOBbLIX KIIETOK
«KprolLleHTp» 1 BbINOMHEHHbIX Ha 6a3e BeAyLUMX CNeLn-
anuavpoBaHHbIX kNuHKK MockBbl 1 CaHkT-leTepbypra,
6b1a oueHka 6e30nacHoOCTY U 3 EKTUBHOCTUN BHYTPU-
BEHHOM WHY3UN A0pOCOAep KallyX KIeToK MyrnoBUH-
HOWM KPOBW Yy MauVeHTOB C NMCUXOHEBPOSIOrMYECKUM Oe-
(PULMTOM, BOSHUKLUMM B pe3yrnbraTe TPaBM FOJSIOBHOMO
mMo3ra, 6one3Hu [NapkrHcoHa, geTckoro Lepe6panbHoro
napanu4a wny aHZoreHHoro npouecca (Wr3odgpeHn B
cTagum pemmccun).

NccnepoBaHus 6biny o0o6peHbl foKanbHbIMK 3TU-
YECKUMWN KOMUTETaMW, MEXBY30BCKMM KOMWUTETOM MO
39TUKE, 3KCMEPTHbIM COBETOM MO HOBbIM TEXHONOMMSM
M3 P®. lNocne vH(oOpMMpOBaHHOrO corfacus nauum-
eHTam 6bIr10 npoBegeHo 1—4 TpaHcdy3uy OTMbITbIX OT
KpronpoTekTopa annoreHHbix ABO/Bh-ngeHTn4HbIX Kne-
TOK MyNOBUHHOW KPoBW B Ao03e okono 250 MIH XXun3He-
CMNOCO6HbIX KIEeTOoK Ha BBedeHve (NoBTOpHbIE BBEAEHMS
NPoBOAVINCHL C MHTEPBANom B 2 Hepn.).

HanbHenwee HabniogeHve 3a nayneHTamm Ha npo-
TKeHun 1—-3—6—12 mec. nokasano, YTo BBefeHue
KIEeToK MyNOBMHHOV KPOBM XOPOLUO NMEPEHOCUTCH N He
BbI3bIBAET OCTPbIX WA OTAANEHHbIX HeXXenaTesbHbIX
peakumn. HanpoTtus, y 60MnblUMHCTBA MaLMEHTOB, Kak
B3pOCNOro, Tak W [OeTcKoro Bo3pacTta Habnwopanocbh
3HAYMTESNIbHOE CHWPKEHWE MCMXOHEBPOSIOrMYECKOro Ae-
uumTa 1 yryYLWeHe KOFHUTUBHBIX OyHKUMIA. Tak, y na-
LUMEHTOB C TPaBMaTUYeCKMMUN MNOPaKeHUsSMN rofIoBHOI0
Mo3ra (mocTTpaBmaTuMyeckor aHuedianonatuen) oTme-
Yyanacb CTOMKaad TEHOEHUMA K CHVDKEHUID MPOoSaBIieHui
acTEHMYecKOro CUHOPOMa; CyLLEeCTBEHHO MOBbILan-
CS YPOBEHb VHMLMATVBbl N MCUXUYECKON aKTMBHOCTU.
V nauMeHToB C nape3amy BbIFBIIEHO 3Ha4YUTeSNbHOEe
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yryylIeHe noka3aTenen U3nYeckon akTMBHOCTU.
V nauvmeHToB c ada3ven 0TMEYEeHO BOCCTaHOBIEHUE
peyn. lMo3uTMBHaa OWHaAMMKa BbIsIBIIEHA MPUMEPHO Y
NoJSIOBVHbI MauUMEHTOB [ETCKOro BO3pacTa Co crnacTu-
Yyeckumy chopmamu rugpouedanun M OeTcKoro uepe-
6panbHoOro napanuya. Y nauveHToB ¢ 6o05ie3Hblo [Nap-
KMHCOHA CTaTUCTUYECKM 3HAYMMOE YryulleHVEe 6bIo
OTMEYEHO MO MHOrMM MokasaTensam: pUrngHocTu, 6pa-
ONKMHE3UW 1 DYHKLUMOHANbHbIM BO3MOXXHOCTaM. CTon-
KOE yry4lleHne nokasaTener NCUXNYeckom akTUBHOCTU
(o6bema NoBCeOHEBHOW akTWBHOCTK, NamaTu, oby4ae-
MOCTW, CNOCOBHOCTU K KOHLEHTPaLV BHUMAHNA U T.4.),
BMNSIOTb A0 OOCTUXKEHWS BO3PACTHOM HOPMbI, OTMEYEHO
y 60JIbHbIX LWN30gpeHIEN.

Takuv  06pa3om, WCMNOMb30BaHWE BHYTPMBEHHOW
TpaHcdy3um annoreHHbix ABO/Rh-npoeHTUYHbIX  Kne-
TOK MYMOBUMHHOM KPOBM MOXXHO cHMTaTb 6e30macHom u
3(h(HEKTVBHOV MPOLIEAYPOA MPU MEPEYHUCIIEHHbLIX MCU-
XOHEBPOSIOrMYECKNX COCTOAHUAX. AEKTHI KIETOK My-
NMOBUHHOM KPOBW MOTYT 6biTb CBA3aHbl C HEMPOMPOTEK-
TOPHbIM BO3OENCTBUEM U TPOUHECKON MOOLAEP>KKON
TKaHEN rosioBHOr0 Mo3ra, OonpefensiolMn BbISIBIEH-
HbIA CTOVMKNIA MONOXKUTENbHbIA KITMHUYECKA 3hheKT.
HanbHenwmne nccrnenoBaHns MoryT 6biTb HanpaBfieHbl
Ha YTOYHEHVE O03VPOBOK M KPAaTHOCTY BBEOEHUSA KNETOK
NynoBUHHOM KPOBW MPU 3TUX U OPYyrux 3aboneBaHnsax v
NnaTonorM4eckrx COCTOSAHUSX.
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Most of therapies for neurological disorders are
palliative rather than restorative, greatly impacting
the quality of life for affected individuals, as well as the
medical burden of society. The use of stem cells holds
the promise of regenerating affected neurological
tissues. Cord blood cells are amenable to neurological
applications as evidenced by in vitro studies and pre-
clinical animal models of diseases.

The aim of clinical trials (phase |-lla) organized and
sponsored by Stem Cell Bank «CryoCenter, Ltd.» and
carried out in a number of clinical centers of Moscow
and St.-Petersburg was the investigation of safety and
efficacy of intravenous infusion of human cord blood
cells (CBC) in patients with neuroclogical and mental
disorders including posttraumatic encephalopathy,
Parkinson’s disease, cerebral palsy, and schizophrenia
in remission (5—15 patients in each trial).

All clinical protocols were approved by Institutional
Review Boards, Local and Independent Ethics
Committees. After informed consents (in case of under
age patients consent was given by parents), patients
received 1—4 intravenous infusions of allogenic, ABO/
Rh-identical, RBC-depleted CBC at the average dose of
250x1068 cells per infusion with 2 weeks intervals (in
case of multiple infusions). Standard therapies were
preserved in all patients.

Patient’s follow-up for 3—6 and 12 months
demonstrated that intravenous injections of allogenic,
ABO/Rh-identical CBC did not cause any adverse effects
in adult as well as in juvenile patients. On the contrary,
significant improvement of neurological status and/
or cognitive functions was observed. In patients with
posttraumatic encephalopathy we registered clear
tendency for quick reduction of all asthenic syndrome
components. The level of initiative and mental activity
considerably elevated. Some patients having paresis
showed almost complete disappearance of symptoms.
A considerable function restoration was registered in
patients having aphasic disorders. Positive dynamics
was registered in a half of all junior patients with
spastic form of cerebral palsy and congenital
hydrocephalus. In patients with Parkinson’s disease
statistically significant differences were revealed in
several symptoms: rigidity, bradykinesia and functional
ability. A considerable improvement of several indexes
was registered in patients with schizophrenia. Elevation
of mental activity, improvement of attention/vigilance
(volume, concentration, switching, distribution) and
memory (verbal, nonverbal), restoration of learning
ability, intensification of executive functions (planning,
modeling and mental activity control optimization) were
registered.

The results obtained suggest that intravenous
infusion of allogenic ABO/Rh-identical RBC-depleted
cord blood cells to patients with above-mentioned
neurological and mental diseases is safe. In several group
of patients a considerable cognitive improvement was
registered including restoration of lost brain programs.
Observed effects of CBC infusions may be explained
by neuroprotective effect and trophic support on brain
tissues resulting in positive clinical dynamics. Further
studies are needed to precisely define the regimen of
infusions and cell dosages.

M. ®epHaHpes

Wcnonb3oBaHue annoreHHoOro marepuana
OT B3POCJIOr0 AOHOPA AJA YAY4LIEeHUs
pe3ynbTaTtoB TPAHCMJIAHTaLUMN KJIEeToK
NynoBUHHOWN KPOBMN

locnvtane Universitario Puerta de Hierro
Magpvgckui yHuBepcuTeT, VicnaHus

OCHOBHbIMY NPENATCTBUAMUN K 60See LMPOKOMY MC-
Nnofb30BaHWI0 KNeTok nynoBuHHon kposu (MK) B TpaHc-
NIaHTONOrM y B3POCHbIX MAaUMEHTOB ABNSAKTCA NO3[-
Hee 1 3aMefdsyieHHOEe MPWKMBIIEHWE TpaHCcniaHTaTa n
no3gHee BOCCTaHOBIIEHME T-3aBUCMMOro aganTUBHOMO
nvmyHuTeTa. MeToapl, Mcnosnib3yemMbie AN YBEnn4ye-
HWS CKOPOCTU 1 YPOBHS MUENOUAHOW PEKOHCTUTYLIAN U,
TaknM 06pa3oM, CHUXKEHWS pycKa paHHer CMEPTHOCTH,
CBA3aHHOW C [OJIUTENbHOW MOCTTPaHCMaHTaUNoHHON
HEeNTPOMNEHMEN, BKMOYAOT BblpalimBaHue knetok [1K
ex vivo, ABorHyt TpaHcnnaHTauuio MK, cyébmuenoabna-
TUBHbIA PEXUM KOHAULUMNOHNPOBAHWSA, BHYTPUKOCTHOE
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BBEOEHVE VI COBMECTHOE BBEAeHME MO6UMM30BaHHbIX
reMoMno3TUYECKMX CTBOSIOBbIX KMETOK, MOSlyYeHHbIX OT
B3pocnoro AgoHopa («OBovHas TpaHcnmaHTauus KIeTok
MK n M06UNM3oBaHHbIX FEMOMO3TUYECKNX KIETOK»),
CTpaTervs, Ucnosib30BaHHas BrepBble B HALLEM LIEHTpE,
3HAUYUTENbHO MEHEE [0pPOrocTosllas ¥ 3KOHOMUYECKM
6onee ahexkTBHasA, YeM CTpaTerv Ha OCHOBE Bblpa-
wBaHus TpaHcnnaHTaToB K, cogepykalimx gBa o6pas-
Lua KpoBu ex vivo B cootBeTcTBUM ¢ GIVIP ctaHgapTamu
npov3BOACTBA.

Mcnonb3ys mMopernb KCEHOreHHOW TpaHcniaHTaumm
knetok 4enoseka SCID/NOD wmbiwiam, Mbl Mokasanu,
YTO KPOBETBOPHbIE CTBOSIOBbIE KMETKM MYyNOBMHHOW
KpOBM 0611a0alT  KOHKYPEHTHbIMU  MPenMyLLecTBamMum
Mo CPaBHEHMIO C MPUXKVBIIEHNEM MOBUIN30BaHHbIX re-
MOMO3TUYECKMX CTBOJOBLIX KNeTok. Ha ocHoBe 3Toro
Mbl MPOBENV KIIMHUYECKYH OLEeHKY CcTpaTeruv OBoin-
HOV TpaHcnnaHTauuy, NpoBeaeHHon 55 HeoTo6paHHbIM
B3pPOC/bIM KaHOWOaTaM Ha TpaHcniaHTauui remMornos-
TUYECKNX CTBOSIOBbIX KIIETOK 1M3-3a BbICOKOrO puCKa
OHKOremaTosriorM4yeckux 3aborneBaHui, O KOTOpbIX
He 6bi1o HLA-coBmecTumbix OoHopoB. B uccrnepoBa-
HUM NpuHUManu yyvactue 34 My>XX4uHbl U 271 >KEeHLIN-
Ha, cpegHun Bo3pacT coctaBun 34 ropga (16—60 net),
cpegHun Bec — 69 kr (43—95 «r). lNocne nposene-
HUS peXXuma MUEenoatrnaTMBHOINO KOHOVLIMOHVPOBAaHWS
VM BBENM oauH o6pasey MK, HecoBMecTUMbIA Ha
0—3 (B cpegHem 2) HLA-aHTureHa, o6ecne4vBas
2,3x107/kr (1,14—4,30) TNC (thymic nurse cells) kne-
ToK 1 0,1x108kr (0,04—2,86) CD34+ knetok. 3atem
cpa3sy >ke 6birio BeBegeHo 2,3x108/kr (1,05—2,84) mo-
BUITN30BaHHbIX TEMOMO3TUYECKMX CTBOJIOBbIX KIETOK,
nosly4eHHbIX OT B3pocrioro goHopa (98% w4uctoTa)l,
cogepxawmx 3,1x10%/kr (0,5—-15,6) CD3*+ kneTok.
Ona 39 nauneHToB B3pOCIbIMU AOHOPaMU GbInn ranso-
VOEHTUYHbIE POACTBEHHVKW, B 16 cry4asx B3pOCbIiA
JOHOP N PEUUNVEHT VMENX pasHbIi ranmnoTun.

BoccrtaHoeneHne  ANC  (Absolute  Neutrophil
Count — a6conoTHoe Yurcro HerTpodunos) oo > 500/ul
npovizowio B TedeHne 9—36 gHen (PS50 n P75 coot-
BeTcTBeHHOo, 11 n 14 gHu; CMI (maximum cumulative
incidence — makcumarnbHas KyMyrnsaTMBHas YacToTa BO3-
HUKHOBeHua) coctaBuna 0,96, 95% Cl (cumulative
incidence — KymynaTMBHasi 4acToTa BO3HWUKHOBEHUSA):
0,91—1). BoccraHoBreHne nony4deHHbix 13 K ANC
no >500/ulL npon3sowno B TeyeHne 13—57 gHen (P50
n P95 cootBetcTBeHHO, 21 n 57 gHn; MCI = 0,94,
95% CI: 0,89—1,00). lNonHoe 3ameLleHVe KneTkamu
NMyrnoBMHHOW KpOBM npousowsno B TedeHue 11—186
gHen (P50 m P90 cootBetctBeHHO, 37 wu 96 pgHu;
MCI = 0,91, 95% Cl: 0,84—0,99), nocne BpeMeHHbIX
NeproaoB 3aMeLLeHns KIeTkaMmy AByX 06pasuoB nyno-
BVIHHOM KPOBW 1 B3pocnoro goHopa. BoccraHoBreHune
Tpom6oumToB go >20,000/ulL n npo >50,000/uL npou-
3owrio nocne B cpegHem 32 n 46 gHen (MCI = 0,8 n
0,71, 95% Cl: 0,68—0,90 n 0,58—0,82). [1Ba naumeH-
Ta nony4unu o6pasubl K, koTopble, Kak oka3arnocb, He
coaep>kanu nocrie pa3mMopayknBaHns XXU3HECNOCO6HbIX
KNeToK-npealwecTBEHHUKOB, €elle Yy 0[HOro nauueHTa
NMpPoOM30LLSI0 paHHEE OTTOPXXEHME MepecakeHHbIX 06-
pa3uoB [1K. V Bcex Tpex 6b5I0 paHHEe Npv>XXMBIe-
HUE MO6MNN30BaHHbIX FEMOMO3TUYECKUX CTBOJOBbIX
KINeTOoK, MOoJSIyY4eHHbIX OT B3POCJIOr0 [O0HOpa, KOTopoe
nogaep>xveano HopmanbHbii ypoBeHb ANC go npu-
>XVBneHus BToporo o6pasua NK ¢ nHtepsanov B 32—
63 pgHen, manee nocriefoBaro YHUYTOXEHUEe KIeToK
B3POCIIOro AoHopa.

[pacdhvk BbPKMBAEMOCTW, MOJSIYYEHHbIN MO MeToay
KannaHa-Menepa, nokasbiBaeT 17% cTabunbHoe 3Ha-
yeHne 4epe3 15 mMec., a KpvBble BbDKMBAEMOCTU 6e3
npu3HakoB 3a6oneBaHusa no metody KannaHa-Merepa
nokasbiBaloT 54% cTabunbHOEe 3HaYeHVE Ons BCeX na-
LUVEHTOB Yepes oavH rof, 61% n 39% cooTBETCTBEHHO
ansa nauveHToB monoxke u ctapwe 40 net. OcHOBHbIMYA
npuYnMHamMm 3a605eBaHUN U CMEPTHOCTW NOCe NPY>KNB-
JIeHWs1 TpaHcnnaHTaTa SBUIUCH OMNMOPTYHUCTUYECKNE
WHEKUMM, NO-BUAMMOMY, CBS3aHHbIE C MO3OHUM BOC-
cTaHoBreHnem T-kneTtok. Y 6onblUMHCTBA MNauMEHTOB
Konm4ecTBO T-KJIETOK OCTaBarlocb 04YeHb HU3KMM Gonee
6 mec., B To Bpems kak NK- u B-kneTtkn BoccTaHaBnum-
Banvucb HamMHoro paHbliue (kK 3-my n 6-my mec., cooT-
BeTcTBEHHO). Llmpkynupywouwme LIMB-cneunduveckne
T-knNeTkn BCcAKMA pa3 Habnwganucb y NaunMeHToB, Yy Ko-
TopbIX nMmerna mecto peaktuBauusa LIMB. sjTRECS aHa-
N3bl NoKasanu, 4To Yepeld 6 Mec. nocne TpaHcnaHTa-
U1K Y NauneHToB MMESOCh 60SbLLOE YNC0 TUMUYECKUX,
HeJaBHO MEPECENMBLUNXCS KMETOK, COMOCTaBMMOE C
KONMYEeCTBOM KIJIETOK Yy rpynnbl KoHTpons. BbipkuBae-
MOCTb 6e3 Npu3HakoB 3a6oneBaHVs cpean NauueHToB,
nonyyaBLUMX OBOVIHY TpaHchnaHTauuio knetok MK un
MOBUNM30BaHHbIX FEMOMO3TMYECKMX CTBOSIOBbLIX Krle-
TOK B3POCJIOro AoHopa Ans fieYeHns 0CTPoro JIerkosa,
6bls1a cornocTaB/Ma C TakoBOW B rpynne pPeuvnMeHToB
MOBUNM30BaHHbIX FEMOMNO3TUYECKMX CTBOMOBbIX KIETOK
oT HLA ngeHTnyHbIxX cnbnmnHros (52% npotuB 42% 4e-
pes 5 ner).

Hawwn pesynsraTbl 0HO3HA4YHO MOKa3bIBaOT, 4TO,
co3aaB paHHu mMocT K TpaHcnnanTtaTty (bridge graft)
MOBWN30BaHHbIX FEMOMO3TUYECKUX CTBOJSIOBbIX KIlE-
TOK B3pOCSIOr0 A0OHOpa, CTpaTerns «ABOMHOro TpaHc-
nraHTaTa» o6ecnevynBaeT 3alinTy NpoTUB GakTepuanbs-
HbIX U FTPUBKOBbLIX MHEKLUWIA 1 CNOCOBHOCTL MEPEHECTU
JNIeYEeHME FaHUMKIIOBMPOM U APYrMMU NPOTMBOMUKPOG-
HbIMW MpenapaTtamMu, o6ragallyMn MUEeSocynpec-
CVIBHbIMU MO6G0O4YHbIMY 3ppekTamMmu, Takmm obpasom,
o6ecneyvBas nogdep>kky Ao 6oriee MO3gHEro npu-
xuBneHnsa TpaHcnnaHtatoB [1K. [aHHble oT4yeTnueo
nokasblBaloT, YTO 3Ta cTpaTernsa AenaeT O0CTUXEHUE
NPVOKNBIIEHUS W MOSIHOFO 3aMeLLeHUNS MyMNOoBUHHbLIMUA
KneTkamMu npakTUYEeCKN BO3MOXXHbIM Yy nw6oro na-
uveHTa npu BBeAeHUM 06pa3LoB C HECOBMECTVMO-
ctbio Ha 0—3 HLA aHTureHa v cogep><aHuem KreTok
3HaunUTEnbHO HuXXe noporoBbix 2,5x107/kr TNC wu
0,17x108/kr CD34+ kneTok, KOTOpble 06bI4YHO MPUBO-
OATCA Kak HeoBXoAMMble ONS NPYVKUBITEHUS BbICOKOM
cteneHn. O6pasubl C TakMMU XapakTEPUCTUKAMU He
noaxoasaT Ons naumeHToB ¢ 6onbwnm BecoMm. bonee
TOro, gaHHas cTpaTervs no3songeTt onpegenutb HLA-
COBMECTVMOCTb MO COOEP>XaHWI0 KITETOK Mpu oT6ope
nynoBuHHom kpoBw. OHa no3BonsieT NpoBecTM oT6op
B3pocsibix goHopoB, KIR-coBmecTumbix ¢ o6pa3suom
MK, n HecoBMECTMMbIX C peumnMeHToM (4To MOXKeT
oKa3aTbCs MONEe3HbIM AnS NPeaoTBPaLleHns peakumi
«TpaHcnnaHTaT MpPoOTVB X038MHA» W «TPaHcnfaHTaT
NMPOTVB OMNyXonu»), a TakXXe MCMofb30BaHME B3pPOC-
NbIX JOHOPOB B Ka4eCTBE WCTOYHUKA APYrUX KIeTou-
HbIX TUMNOB (Takmx Kak Me3eHXMMasibHble CTBOSIOBblE
KNEeTKM U NaToreH-cneungunyeckme LMTonmMTnyeckme
T-numdounTsl) ONa NpPoBefeHns APYrnxX KNeTo4HbIX
VMMYHO-TEpaneBTUYECKUX Meponpuatuin. [Npensapu-
TeNbHblE AaHHbIe, MOSlyYEeHHbIE Hallen rpynnow, Ka-
>KYTCS NEPCNEKTUBHbLIMU B 3TOM OTHOLLEHUN.
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M. N. Fernandez

Use of adult third party donor cells to improve
outcome of single unit cord blood transplants

Hospital Universitario Puerta de Hierro
Universidad Auténoma de Madrid, Spain

Main roadblocks to wider use of cord blood
transplants (CBT) in adults have been late and low rate
engraftments and late recovery of T cell dependant
adaptive immunity. Approaches used to increase speed
and rate of myeloid reconstitution and thus to reduce
risks of early mortality related to lasting post-transplant
neutropenia include use of ex-vivo expanded CB cells,
double CBT, submyeloablative conditioning, intra-bone
infusion and co-infusion of mobilized haematopoietic
stem cells from a third party donor (TPD-MHSC) («dual
CB/MHSC transplants»), a strategy pioneered by us
and that is considerably less expensive and more cost/
effective than those based on ex-vivo GMP expansion
of double CB transplants.

Using a model of xenogenic transplantation of
human cells to SCID/NOD mice we showed the CB-
HSC have competitive advantage for engraftment
on MHSC. Based on this, we clinically evaluated the
dual transplant strategy in 55 consecutive adult
candidates to HSCT because of high risk haematological
malignancies who had not a HLA compatible donor.
Patients were M/F 34/21, median age and weight 34
years and 69 Kg, ranges 16—60 and 43—95). After
myeloablative conditioning they received a single 0—3
(median 2) HLA mm CB unit providing 2,30x107/Kg
(1,14—-4,30) TNC and 0,10x10%Kg (0,04—2,86)
CD34+* cells, immediately followed by the infusion of
2,3x108/Kg (1,05—2,84) TPD-MHSC (98% purity),
carrying 3,1x10%Kg (0,5—15,6) CD3* cells. For 39,
the TPD was a haplo-identical relative and for 16 the
TPD shared no haplotype. ANC recovery to >500/uL
occurred within a range of 9—36 days (P50 and P75
respectively 11 and 14 days; maximum cumulative
incidence (CMI 0,96, 95%CI 0,91—-1). Recovery of
CB derived ANC> 500/ulL occurred within 13—57 days
(P50 and P95 respectively 21 and 57 days; MCI 0,94,
95%Cl: 0,89—-1.00). Full CB chimerism was achieved
within 11—186 days (P50 and P90 respectively 37
and 96 days; MCI 0,91, 95%(CI: 0.84—0.99), after
transient periods of double UCB and TPD chimerism.
Platelet recovery to >20,000/uL and to >50,000/uL
occurred after median times of 32 and 46 days (MCI
0,8 and 0,71, 95% CI: 0,68—-0,90 and 0,58-0,82).

Two patients received CB units that proved to have no
viable progenitor cells after thawing and one patient
had early rejection of the transplanted CB unit. All
three had early engraftment of the TPD-MHSC that
maintained normal ANC until engraftment of a second
CBU transplanted after intervals of 32-63 days, what
was followed by effacement of the TPD cells.

K-M relapse curve shows a 17% plateau after 15
months and the K-M DFS curves show a 54% plateau for
all patients after one year, 61% and 39% respectively
for patients younger and older than 40 years. Main
cause of post-engraftment morbidity and mortality
were opportunistic infections seemingly related to
the late recovery of T cells. In most patients these
remained very low longer than 6 months, meanwhile
NK and B cells recovered much earlier (respectively
by months 3rd and 6th). Circulating CMV specific T
cells were consistently demonstrable in patients who
had CMV reactivations. Analyses of sjTRECS showed
that after post-transplant month 6th patients had
numbers of thymic recent emigrant cells comparable
to those shown by normal controls. DFS of patients
receiving dual CB/TPD-MHSC transplants to treat
acute leukaemia compared favourably to a comparable
group of recipients of MHSC transplants from HLA
identical siblings (52% vs 42% after 5 years).

Our results clearly show that, by producing an early
bridge graft of the TPD-MHSC, the «dual transplant»
strategy provides protection against bacterial and
fungal infections and capacity to withstand treatments
with gancyclovir and other antimicrobials with myelo-
suppressive side effects, thus providing support until
the later engraftment of the CBT. Data clearly show
that the strategy makes achievement of engraftment
and full CB chimerism feasible in almost any patient
with units of 0-3 HLA mm and cell content significantly
lower than the thresholds of 2,5x107/kg TNC and
0,17x108/kg CD34+ cells usually quoted as required for
a high probability of engraftment. Units of such size are
rarely available for high weight patients. Moreover, the
strategy makes it feasible to priorize HLA match on cell
content in the selection of the UCB. It also offers the
possibility of selecting TPD KIR compatible with the CBT
and incompatible with the recipient (what may prove
beneficial regarding prevention of GVHD and GVT effect)
as well as using the TPD as a source of other cell types
(such as MISC or pathogen specific CTLs) for other cell-
based immunotherapeutic interventions. Preliminary
data of our group look promising in these regards.
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