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Introduction

Allogeneic hematopoietic stem cell transplantation (al-
lo-HSCT) is one of the most effective therapy for patients
with hematologic malignancies. Its success depends on many
factors such as patient age, comorbidities, conditioning reg-
imen etc. In most cases, however, the efficiency of immune
reconstitution appears to be the crucial factor determining
allo-HSCT success. Bone marrow resident CD8+ T cells
comprise the main pool of adaptive immunity against patho-
gens and tumors. Here we describe an impact of a high-dose
post-transplant cyclophosphamide (PTCy) upon reconstitu-
tion of bone marrow (BM) resident CD8+ T cells after al-
lo-HSCT. The aim of this study was to evaluate real impact of
high-dose PTCy on bone marrow pool of CD8+ T memory
cells in allo-HSCT patients.

Patients and methods

Bone marrow (BM) samples were collected on day +30, +60
and +90 after allo-HSCT in EDTA-tubes. The group consist-
ed of 19 patients (9 males and 10 females) with a median
age of 36 years (20-60 years old) who underwent allo-HSCT
between September 2016 and February 2017. All the patients
had hematological malignancy (ALL, 3; AML, 13; LPD, 3).
Sixteen patients were in complete remission, and 3 patients
were transplanted in progressive disease. Myeloablative
conditioning regimen (MAC) was used for 7 patients and
reducedintensity conditioning (RIC), in 12 patients. The
GVHD prophylaxis included on classical immunosuppres-
sive therapy (n=12), or a post-transplant treatment based on
high-dose cyclophosphamide (PTCy) on day +3, +4 (n=7),
as follows: CsA+MMF+MTX+ATG (n=11), PTCy+ATG
(n=2), CsA+MMF+PTCy+ATG (n=5), CsA+MTX (n=1).
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Flow cytometry analysis was performed by means of
BD FACS Canto II machine (Becton Dickin-son, USA).
7-AAD was used to exclude dead cells from analysis. The
anti-CD8-APC-Cy7, anti-CCR7-PE-Cy7, anti-CD28-PE,
anti-CD45R0-FITC antibodies (Becton Dickinson, USA)
were used to define T memory subsets: T naive and
T stem cell memory (Tnv+Tscm) were identified as
CD8+CD45R0-CCR7*+CD28%; T central memory cells
(Tcm), as CD8tCD45R0tCCR7+CD28t; T transition-
al memory cells (Ttm), as CD8+CD45R0+CCR7-CD28%;
T effector memory cells (Tem), as CD8+CD45R0TCCR7-
CD28-; T terminal effector cells (Tte), as CD8+CD45R0-
CCR7-CD28-. Mann-Whitney U test was used for non-para-
metric data analysis. A p value less than 0.05 was considered
to be statistically significant. The entire data analysis was
conducted with SPSS ver. 23. (IBM, Chicago, Ill., USA).

Results

In these subgroups of the patients, we show the lower num-
bers of Tnv+Tscm CD8+ cells in BM within 100 days of follow
up period after allo-HSCT in patients who were treated with
PTCy com-pare to the group of patients with classical immu-
nosuppressive regimen (p<0,05). Detailed data are presented
in Table 1.

Conclusion

The use of PTCy for immunosuppressive regimen mostly af-
fects bone marrow CD8+ Tnv+Tscm cells. These populations
demonstrate antigen-independent proliferation in BM and
represent the main source of CD8+ T cells ensuring adoptive
immunity. Hypothetically reduced Tnv+Tscm CD8+ cells in
BM after PTCy can play a key role not only in preventing
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GVHD due to the lack of allore-active T-cell pool, but they
can also lead to immune insuffciency and post-transplant
complications such as malignancy relapses and infections.
These issues need to be clarified in further research.
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Table 1. Short-term bone marrow resident T cells reconstitution after allo-HSCT
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dose cyclophosphamide.

Day after T memory subsets Classical Immunosupression, | PTCy P-value
HSCT without PTCy % from (D8+ cells
% from D8+ cells Median (interquartile range)
Median (interquartile range)
+30 Tnv+Tscm 8.34 (5.88-12.05) 2.36 (1.34-2.79) 0.001
Tem 5.86 (3.00-10.62) 3.15 (244-13.73) 0.967
Ttm 30.20 (18.92-34.06) 2232 (15.86-53.55) 0.902
Tem 28.97 (23.16-31.74) 4412 (22.82-64.02) 0.261
Tte 28.69 (17.55-37.87) 10.57 (9.21-22.34) 0.083
+60 Tnv+Tscm 6.87 (3.95-15.18) 0.27 (0.22-1.18) 0.003
Tem 7.24 (2.21-9.06) 221 (1.56-3.93) 0171
Ttm 19.85 (7.32-46.76) 2529 (6.23-32.43) 0.622
Tem 31.83 (18.23-44.70) 53.63 (48.65-86.73) 0.093
Tte 21.01 (13.71-35.95) 13.51 (5.26-17.68) 0.284
+90 Tnv+Tscm 7.83 (5.13-9.33) 1.85 (0.62-2.1) 0.015
Tcm 6.22 (3.30-12.00) 3.59 (0.68-11.49) 0.485
Ttm 29.08 (17.33-49.45) 25.45 (6.89-39.85) 0.485
Tem 3437 (25.82-46.44) 56.81 (31.54-64.17) 0.180
Tte 1232 (10.62-20.00) 9.74 (434-143)) 0394
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BnusHue BbICOKOA03HOIO LMKNopochamuaa

HA PEKOHCTUTYLUMIO T LMTOTOKCMYECKUX KNETOK MamaTu
B KOCTHOM Mo3re  60MbHbIX Mogie TpaHCnaaHTauum
a/INOreHHbIX reMOMN03TUYECKMX CTBOJIOBbIX KIETOK
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BeepneHue

TpaHcIIaHTaIMA a/lNOTeHHBIX I'eMOIMO3TUYECKUX CTBOJIO-
BbIX KieToK (ammo-TTCK) siBistlercss ogHMM M3 HambOoee
3¢ deKTUBHBIX METOLOB JiedeHus 6OMbHBIX reMobmacTosa-
mu. Yerex amno-TT'CK 3aBucut ot MHOIMX paKTOPOB, TAKMX
KaK BO3pacT 00JIIbHOTO, KOMOPOMIHOCTD, PEeXMM KOHMIU-
1yoHupoBanus u Ap. OfHAKO, OIpeReNnsommM GakTopoM
ycnemnoit amno-TTCK sBnsieTcss peKOHCTUTYIMS MMMYH-
Holt cucteMbl. T muroTtokcmdeckne CD8+ KneTKy mamMsaTi B
KOCTHOM MO3I€ IIPENCTABILAIT CO60I1 MOMY/ISLNIO KIEeTOK,
ob6ecreyrBaoIVIX IPOTUBOOIYXOJIEBBIN ¥ MPOTUBOMH(EK-
LIVIOHHBIV MMMYHHbIIT OTBET. B JaHHOM MCCIe0BaHNM IIOKa-
3aHO BIMSAHME MMOCTTPAHCIVIAHTALMOHHOTO ImKmodocda-
mupa (LI®) Ha pexoHcTUTYIMIO T HUTOTOKCMYECKMX KITE€TOK
aMAT B KOCTHOM Mo3Te y 6ombHBIX mocne amno-TTCK.
Ilenbio paboThl 6bIIO M3ydeHMEe PEKOHCTUTYLUM T 1uro-
ToToKcndecknx CD8+ K/IeToK maMATH B KOCTHOM MO3Te Y
6onbHbIX TocTTe amno-TTCK.

[laumeHTbl U MeToAbl

Iist ompenenenust CD8+ KIeTOK maMsTy 6bUIN MCIIOIb30-
BaHBI 00pas3ifsl KocTHOro Mo3ra (KM) 19 60/mpHBIX ¢ reM06-
nacrosamu (Myx. 9, >xeH. 10) Ha cpokax +30, +60, +90 nHeit
nocnte anno-TI'CK. Menuana Bospacra 60/1bHbIX 36 et (20-
60 ner). Amno-TI'CK 6puta BoimonHeHa 6onbHbIM ¢ OJIJT
(n=3), OMIJI (n=13), JIT13 (n=3). Ha momenT amno-TI'CK 16
MALMEHTOB HAXOAVMINCH B peMuccuu 3aboneBanms u 3 60mb-
HbM auto-TT'CK BeimonHeHa B mporpeccuu 3a6o/meBaHus.
MuenoabnaTyBHbI PeXXUM KOHAMLIMOHVPOBAHNUS HpUMe-
HSUICA Y 7 GO/IBHBIX, PEXXVIM IIOHIDKEHHOI MHTEHCUBHOCTI —
y 12. B KauecTBEe MMMYHOCYIIPECCMBHOM Tepanuy UCIO/Ib-
30BaJIMCh KJIaccU4ecKkye cxeMbl (n=12) way IpuMeHsICA
BbICOKOZI03HBIN 1uKnodochamuy (LID) Ha +3, +4 feHp B
COYeTaHMM C APYTMMY UMMYHOCYIIPECCUBHBIMI areHTaMu
(n=7): HUcA+MMO+MTX+ATT (n=11), IP+ATT (n=2),
HcA+MMO+ITIDP+ATT (n=5), LIcA+MTX (n=1).

HccnenoBanne obpasuoB KM s onpenenennss T KineTok
MaMsTY IPOBEJIEHO C MCIIONIb30BaHMEM METO/a IPOTOYHON
utometpun (BD FACS Canto II, Becton Dickinson, USA).
Ina upentudukanum cybmomynsaumii T KIeTOK IaMATH
TIPUMEHSIICST CTAH/JaPTHBIN IPOTOKON C MCIIO/Ib30BaHEM
anTn-CD8-APC-Cy7, antu-CCR7-PE-Cy7, antu-CD28-PE,
auTu-CD45R0-FITC anTuren (Becton Dickinson, USA): T
HauBHble 1 T cTBOMOBBIe KineTku mamsiTu (Tnv+Tscm) —
CD8+CD45R0-CCR7+tCD28+; T xieTkum LeHTpanbHON
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namati (Tem) — CD8+TCD45R0TCCR7+CD28t; T kimetku
tpansuroproit mamatu (Ttm) - CD8+CD45R0TCCR7-
CD28+; T xnetku sddekropuoit mamsaru (Tem) -
CD8+CD45R0tCCR7-CD28-; T TepmuHanbHble 3¢ deKTo-
pst (Tte) - CD8+CD45R0-CCR7-CD28-. [l MCKI04eHnst
U3 aHa/mM3a MePTBBIX KJIETOK ImpumeHsncsa 7-AAD. [na
OLIeHKM pas/Inyumii MeXXY [BYM: He3aBUCUMBIMU BBIOOPKa-
Mu ucnonb3oBancss U-kputepnit MaHHa- YUTHU. 3HaUeHMe
P<0,05 cunTanOCh CTATUCTUIECKN 3HAYMMBIM. Bech ananms
IaHHBIX IPOBOAMIICA € ucnonb3oBanrem SPSS ver 23. (IBM,
Chicago, I, USA).

Pe3ynbrathl

ITo naHHBIM IPOBENEHHOTO UCCNIEOBAHNS, B 3TUX IIOATPYII-
max OOJIbHBIX IIOJIYYEHO 3HAYMMO MeHblee KOMNYeCTBO
HaMBHBIX U cTBONMOBbIX CD8+ kimetok mamsatu (Tnv+Tscm)
B KOCTHOM MO3Te€ y IIalIIEHTOB B TedeHne nepsbix 100 fHen
nocne auto-TI'CK, momyunBImx ¢ 1enpio MHAYKINUN TOTe-
paHTHOCTHU BbICOKORO3HBIN LID Ha +3,+4 meHb, B cpaBHe-
HUU C KIACCMYECKUMMMU CXeMaMU MMMYHOCYIpPeCcCHBHOI
teparmuu (p<0.05). IlonydyeHHble [aHHBIE NIPENCTABIEHDI B
Tabmuue 1.

3aKnyeHne

Hawusnbie u crBonosbie CD8+ knetku mamatu (Tnv+Tscm)
IPEACTaBIAIT COOO0J CaMOCTOATENIBHYIO CyOIONMyIALNIO
KJIETOK B KOCTHOM MO3T€, KOTOPBIE CIIOCOOHBI K aHTUTE€HHE-
3aBMCUMOI TIPOINQepaIum, IT0O ABIAETCS KI0YEBBIM MO-
MEHTOM B peajiM3aliuy BTOPMYHOro (aJOITUBHOT0) MMMYH-
HOTO OTBETAa. B TAHHOM MCCIENOBAHNN TIOKA3aHO BIIMSTHIE
nocrrpaHcianranyornHoro 1@, ncnonb3yemMoro B pexxu-
max npodunaktuky PTIIX, Ha T uTOTOKCHMYECKIUE KITeTKI
namsTH. BeposTHO, Manoe YMCII0 HaMBHBIX ¥ CTBOTOBBIX
CD8+ xnerok mamsatu (Tnv+Tscm) B KOCTHOM MO3Te IIOC/TE
ucnonb3oBanua LI sABsgeTcs KIoYeBbIM (akTOpOM B Me-
xannsme npoduaaktviku PTIIX. OgHako aToT GpakT MOXeT
MMeTb 3HaUY€HMe U B PasBUTUY KaK MHPEKIMOHHBIX OCIOX-
HEHUI, TaK U peluAuBoB 3aboneBanus nocne awro- TTCK.
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