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Influence of co-transplanted mesenchymal
stem cell upon immunological recovery
after allogeneic hematopoietic cell
transplantation in children
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The aim of this study was to evaluate effects of mesenchy-
mal stem cells (MSCs) co-transplantation upon dynamics
of immunological reconstitution during post-transplant pe-
riod after allogeneic hematopoietic cell transplantation (al-
lo-HSCT) in children.

Patients and Methods

Twenty-two patients aged 3 to 18 years were included into
the single randomised study. Ten patients comprised a MSC+
group, having been transplanted with HSC and co-trans-
planted with mesenchymal stem cells (acute lymphoblastic
leukemia, 5 children; acute myeloid leukaemia, 2 patients;
acquired aplastic anemia, 3 cases). The median number of
MSCs infused was 1,56+0,4x106/kg. Twelve patients (acute
lymphoblastic leukemia, 5 children; acute myeloid leukae-
mia, 2; acquired aplastic anemia, 4; severe congenital neutro-
penia, 1) were transplanted with HSC without MSC cotrans-
plantation (MSC- group). Patients from the both groups
were identical by nosological forms of the disease, age, sex,
donors type, conditioning regiment, graft-versus-host dis-
ease (GVHD) prophylaxis and graft composition. MSCs
were derived from donors bone marrow. Immunological
recovery was evaluated: B-cells by expression CD19+; nat-
ural killers (NK) cells - by CD3-/CD16CD56+, T-cells - by
CD3+, T helper cells - by CD3+CD4+, cytotoxic T-cells -
by CD3+CD8+; activated T-cells - by CD3+HLA-DR+ with
flow cytometry. Assessment of immunological parameters in
both groups was performed on +30, +60, +100 +180 u +365
days after allogeneic HSCT.

Fax: +375 17 265 42 22
E-mail: mue@inbox.ru

Results

Previously we have shown that the recovery of leukocytes,
neutrophils and platelets was significantly faster in the pa-
tients co-transplantated with MSCs.The incidence of acute
GVHD stage II-IV in the «<MSC+»group was 20% (2 patients
of 10) versus 58% in the «MSC-»group (7/12). The incidence
of chronic GVHD in the «MSC+» group was 30% (3/10), be-
ing diagnosed as limited forms only, whereas in the «MSC-»
group, 25% (3/12), all of them exhibited extensive chronic
GVHD. We have found lower percentages of T-cells in the
group of patients co-transplanted with MSCs from day +30
to day +100, as compared with the «MSC» group. The quanti-
ty of activated T-cells in the «MSC+» group was also lower at
all observation terms. Similarly, a decreased level of cytotox-
ic T-cells was revealed in the «MSC+» group when compared
with «MSC-» group up to day +180. The NK cell quantity was
also increased from +30 to +180 days in the «MSC+» group.
Le., the NK absolute counts at +30 day in the «MSC+» group
were 0,06 (0,06-0,17)x10°/1, whereas in the «<MSC-» group,
0,037 (0,02-0,04)x10°/1 (p=0,03). The group of patients with
MSC co-transplantation differs by earlier recovery of B-cells
that it got significant up to +100 day. B-cells absolute count
at +100 day in the «MSC+» group was 0,1 (0,06-0,2)x10°/
1, whereas in the «MSC-» group - 0,02 (0,002-0,1)x10%1
(p=0,05) due to lower volume immunosuppressive therapy
in «MSC+» group. Conclusion. Over the early period after
HSCT, the MSCs co-transplantation prevents excessive ac-
tivation of immune system and leads to lower rates of grade
II-IV acute GVHD. At the later post-transplant period, it
results into earlier reconstitution of humoral immunity and
prevents severe extensive chronic GVHD.
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BnuaHune KOTPAHCM1IAHTAU WU Me3eHXNMAJlbHbIX
CTBOJ10BbIX KJIETOK HA NMOKa3dTesin UMMYHOJ10rH4ecKkoro
BOCCTAHOBNEHMA NOC/e afi/IoreHHon TPAHCIIAHTALUN
reMonoaTnyecKnx CcrBos10BbIX K/1eToOK 'y neten
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Ilenblo  MCCTENOBaHUS  SIBUWIOCH U3Y4YeHME  BIIVISHVS
KOTPAHCIUIAHTAINY MEe3€HXVMMA/TbHBIX CTBOMTOBBIX KJIETOK
(MCK) Ha BOCCTaHOBJIEHVE NIMMYHOIOTMTYECKIX I0Ka3aTe-
JIell B IIOCTTPAHCIUIAHTALMOHHOM IIepIOJie IV BBINO/IHE-
HUJ QJUIOT€HHOM TPAHCIUIAHTAL[UY T€MOIIOITNIECKIX CTBO-
nosbix k1etok (TTCK) y pgereit.

[aumneHTbl n MeTopbl

B mpocToe paH/[OMI3VPOBAHHOE MICCTIE0BaHEe ObIIN BKITIO-
4yeHbl 22 manueHTa B Bo3pacte 3-18 jet, u3 Hux 10 manum-
eHTOB (OCTpbIil IMM(OOIACTHDII TeIKO3 5 HeTelt, OCTPHIi
MMETION/HBII /IeIIKO3 — 2, IpuoOpeTeHHas aIlacTiyecKast
aHemus — 3) nonyuwnn atorennyio TT'CK u koTpancman-
tanyio MCK B cpepneit fose 1,56+0,4x106/xr («MCK+»
TpyIma), a 12 manueHToB (OCTPHIi MMMQOOIaCTHDI TeiIKO3
5 ;eTelt, OCTpPbII MIETOUHBIN T€TIK03 — 2, IpUoOpeTeHHas
arlacTudecKas aHeMmus — 4, BpOXK[eHHas HEMTPOIIEHNUA —
1) — aymmorennyro TI'CK 6e3 ncnonszosanust MCK («MCK-»
rpymima). IlanmeHTsr 06enx rpyIn ObUI COMOCTABMMEL 110
HO30710rM9ecKuM (opmam, BO3pACTy, MONY, TUILY HOHOPA,
peXuMaM KOHAMLMOHMpOBaHuA, npodmiaktuke PTIIX
n cocraBy TpaHcmnaHTata. MCK monyyanyu m3 KOCTHOTO
MO3Ta JOHOPOB. VIMMyHO/IOrM4ecKoe BOCCTAaHOB/IEHME Olje-
HuBam: B-xieTok mo sxkcnpeccun CD19+; ecTecTBeHHBIX
kwntepusix (EK) xnerok — mo CD3-/CD16CD56+, T-xe-
Tok — 1o CD3+, T xenmepHbix knetok — o CD3+CD4+,
T nnroroxcnyeckux knerok — mo CD3+CD8+; akTuBupoO-
BaHHBIX T-K/1eTok — 1o CD3+HLA-DR+ MeTopom mmporoy-
HoIT 1uTodyopumerpun. ViccienoBaHus UMMYHOJOTIYe-
CKMX [TOKa3aTesIell y MalueHTOB 06eX IPYIIII IPOBOAVIIICH
Ha +30, +60, +100 +180 n +365 cyrku nmocne TI'CK.

Pe3ynbrathbl

Panee HaMM OBIIO TIOKA3aHO, YTO MALVEHTHI, OTYIUBIINE
korpaHcrantaranuio MCK, pmocroBepHO 6bICTpee Boc-
CTAQHAB/IMBAIOT JIEVIKOLMTBI, HENTPO(GIMIBI M TPOMOOLNTHI
(Bompochl remMaToorny/OHKOJIOTMM ¥ MMMYHOIIATOIOTUY
B meguatpuu 2013; 12 (4): 13-18.). YacToTa mposiBrIeHmit
OCTpOI1 peakumu TPaHCIUIAHTAT HpoTuB xo3sauna (PTIIX)
2-4 cragmit B rpynne «MCK+» cocraBuma 20% (y 2 ma-
nuentoB n3 10), B rpymmne «MCK-» — 58,3% (y 7 mereit u3
12). YacroTta mpossrennit xponudeckoir PTIIX B rpymme
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«MCK+» cocraBuna — 30% (y 3 perunuenTos us 10), mpu-
4eM /[MarHOCTHMPOBaHa TONbKO OrpaHMYeHHas (opma, B
rpymrne «MCK-» - 25% (y 3 u3 12 manmeHTOB), y BCex Ha-
6miopanace pacrpoctpaneHHas ¢opma. [Ipu cpaBHeHUM
MMMYHOJIOTMYECKMX ITOKasaTeslell B TpyIe MaleHTOB,
nonyyuBIMUx Korpancmaantanuio MCK, ormedaeTcsa cHI-
JKEHHBII IIPOLIeHT T-K/IeTOK 10 CpaBHEHMUIO C IPYIIION Oe3
MCK ¢ +30 o +100 gun. IIpn 3TOM KOMMYECTBO aKTUBU-
poBaHHbIX T-knerok B rpymme «MCK+» Taxxe HipKe Ha
BCEX MCCTIEAyeMbIX TOYKaX. AHAJOTMYHO, TPV CpaBHEHUN
rpynn «MCK+» u « MCK-» BbIABIIEHO CHVDKEHME IPOLIEHTa
LUTOTOKCUYeCKMX T-KeTok B rpynme manueHToB ¢ MCK
mo +180 pgua. B rpynme mannento « MCK+» Takke yBenu-
yeHo copepykanue EK-knetok ¢ +30 mo +180 gHM 1o cpas-
HeHuio ¢ rpymnoit manueHToB «MCK-». Tak, abcomoTHOe
copepxanue EK-knerok Ha +30 cyrku B rpynme «MCK+»
cocraBuno 0,06 (0,06-0,17)x10°/;m, torma xak B «MCK-»
rpyme - 0,037 (0,02-0,04)x10°/1 (p=0,03). IIpu atom rpymn-
ma namnyentoB «MCK+» oTnmyaercsa 6ormee paHHMM BOC-
CTaHOBJIeHMeM B-mMMQOITOB, YTO CTAHOBUTCA 0COOEHHO
3aMeTHBIM K JHIO +100. A6CoMOTHOE cofepkaHme B-xire-
TOK B rpymnne ¢ korpancmiantanueii MCK na +100 menp
cocrassio 0,1 (0,06-0,2)x10° 11, Torma xak B rpyimme 6es
Hee - 0,02 (0,002-0,1)x10° 1 (p=0,05), 4TO MOXET OBITH CBSI-
3aHO C MEHbBIINM 00'bEMOM IMMYHOCYIPECCHBHOI TePaInu
B rpyine nanyueHTosB « MCK+».

3aKnyeHne

Takum 06pasoM, MCClIeflOBaHMe IIOKa3ajo, YTO B paHHME
cpoxu nocne TT'CK xorpancrmanranusa MCK npeporspa-
maeT M30BITOYHYIO aKTUBALMIO MMMYHHOM CUCTEMBI, YTO
IPUBOAUT K MeHbIIel JacToTe passutuaA octpoir PTIIX,
a B IIO3[JHEM IOCTTPAHCIIAHTAIIIOHHOM IIepUOJie BefieT K
6ortee paHHEMY BOCCTAHOBJIEHNIO IyMOPAIbHOIO MMMYHM-
TeTa, YTO NpeNyNpeXaeT pa3BUTIE TAXKEIbIX pacCIpoCcTpa-
HeHHbIX popm xporndeckoit PTIIX.
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