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

Knioyesble cnoBa

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

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

Patients and methods

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

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

Conclusion

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

B HacTOsIIMIT MOMEHT CyIeCTBYeT psifi OMOMapKepoB, KO-
TOpble 0OMAAI0T IPOTHOCTNIECKM 3HAYEHVEM B OTHOIIIe-
HUM peaKkUM! «TpaHCIUIAHTAaT IpoTuB xosanHa» (PTIIX),
TpaHCcIUIaHTaluoHHoit netanbHocT (1JI) u penmpnBoB
OCHOBHOrO 3aboneBanusa. OQHAKO, Baauganusa 3TUX 61o-
MapKepoB IIPeVMYLIeCTBEHHO BBIIIOTHANACH IOC/Ie KITAcCh-
veckoit npodumaktuky PTIIX, BKIHOUaommii MHIUOUTOP
KaJIbIIIHEBPMHA, METOTPeKcaT/MUKO(DEHOIaT 1 aHTUTUMO-
LUTApHbI IIOOYINH IPK HEPOACTBEHHBIX TPAHCIUIAHTA-
uyAx. Yncno uccnenoBaHuil IPOTHOCTUYECKOTO 3HAYEHUA
6MOMapKepoOB IOC/Te MOCTTPAHCIIAHTALMOHHOTO IIMKJIO-
¢docdana (ITTH) kpaiiHe orpaHNIeHO.

MaumeHTbl U MeToAbI

C 2015 mo 2016 6bUI0 IPOBELEHO NMPOCIEKTUBHOE JICCTIe-
IOBaHMe C BK/IIOYEHMEM 79 PpeluNNeHTOB aJIJIOT€HHOM
TPaHCIIJIAaHTAlMM TeMOIO3TUYECKMX CTBOJIOBBIX KJIETOK
(TTCK). B mccnemoBanme 6bIIM BKIIOYEHBI TOMBKO ALV~
€HTbl B PEMUCCUM OCTPOTO 71eliKo3a, 34% c OCTpbIM NMM-
($0o06IacTHBIM /1eIIKO30M, 66% C OCTPBIM MIUETOOIACTHBIM.
B nepsoit pemuccun TI'CK Boinonusanacy 68% manyeHTos,
BO BTOpOIT — 27%, B TpeTbell — 5%. [IBajujaTy mectu ma-
ureHTaM BbinonHeHa TTCK oT popcTBeHHOro foHOpa €
VCTOYHMKOM TPAHCIITIAHTaTa — KOCTHBIN MO3T, 53 — BBIIOJ-
HeHa HepoycTBeHHass TT'CK c McTOYHMKOM TpaHCIIaHTAaTa —
CTBOJIOBBIE K/IeTKM Iepudepudeckort Kposu. [Ipopumaxru-
ka PTIIX mpm popcrBenHbix BKmodana tonpko ITTLId 50
Mmr/kr B JI+3,+4 6e3 manbHeiiieil IMMYHOCYIIpeCCHH, IpU
HepopcTBeHHbIX — KoMmoOuHanuio IITL¢, Takponumyca u
MmukogeHonara Modermna. Meaynana Bo3pacTa COCTaBUIA
35 ner (guanasoH 18-59). Bputo mpoBefeHO paclIMpeHHOe
UCCTIefloBaHMe TPAHCIITIAHTAaTa METOIOM ITPOTOYHOI IJUTO-
metpun (nuromerp FACS ARIA II, MOHOK/TOHA/TbHBIE AHTH-
terna Miltenyi biotec). ViccnenoBanoch Hanmudme Ceyomux
nonynauuit mumdonyros: CD3, CD4, CD8, CD16CD56,
NKT, iNKT, T-perynaropsl, fy6nb-nosutuBHble T-KIeTk,
ny6nb-HeratuBHble T-knerku, TCRalpha/beta, T-xnerku
mamatn TCR vll. Taxke mccrenoBanuch 3aMOpPO>KEHHBIE

o6pasipl mra3mel MetofoM VIDA: VEGF A B J10, pacTBOpu-
mblii perenirop K @PHOanbda, VJI-8, VJIL-6, pacTBOpUMBILIL
peuentop x VIJI-2 (VIJI-2P) B 1+7, u ST2, WJI-17, pacTBO-
pumblit perenitop kK ®HOanbga B [J+21-30 (obpasew mocie
MIPYDKMBTIEHNS).

Pesynbrartbl

[Tpu mepmaHe HabmofeHnsA 15 Mecsues obIas BbDKUBAE-
moctb (OB) B nccnenyemoii rpymme coctraBuna 79%, TpaHc-
IJIAaHTALMOHHAsA JIeTa/IbHOCTD — 6%, YacToTa peluiNBOB —
20%, 6eccobbITHITHAS BBDKMBAEMOCTb — 75%, octpas PTIIX
II-IV crenenn - 13%, III-IV crenenu — 5%, XpoHuveckas
PTIIX cpennelt u Tsokenoit crenenn — 22%. TpaHcriaHTa-
I[MOHHAsA /eTaJbHOCTh B rpymme manueHToB ¢ PTIIX co-
craBuna 0%. Hecmotps Ha To, uto B ROC ananuse copep-
xanne Tper (AUC 0.608), CD4 (0.628) u iNKT (0.630) B
TPaHCIUIAaHTaTe MM IPEUKTUBHOE 3HAYEHNE, Pa3INYNs
ObIIM He 3HAUMMBI 13-3a Hu3Koit gactotsl PTIIX (p>0.07).
ITporHocTMYECKMM 3HAYEHMEM B OTHOLUIEHUY XPOHUYECKOI
PTIIX o6magan VJI-17 mpu usmepenun Ha JI+30 (AUC
0.615, 57% nportus 29%, p=0.017). Hanbonee mporHoctu-
YeCKMMM TONYNALMAMHU B TpaHCIIaHTare B oTmeHun OB
6pmn CD3 (AUC 0.626), CD4 (AUC 0.628), CD8 (AUC
0.653), NKT (AUC 0.615), TCRalpha/beta (0.634), iNKT
(0.615), iNKT CD8+ (0.6131y6mp-iosutnBHbIe T-KIeTKn
(AUC 0.657). IIporHocTideckass 3HaYMMOCTb LIUTOKMHOB B
otHoueHny OB 6bl1a orpannyeHa, 3a nckmoderem VJI-2P
(AUC 0.610). Pasnuuusa 8 OB B 0CHOBHOM ObI/IM CBSA3aHbI
C pelANBOM OCHOBHOTO 3aboneBannsa. Hanpumep, copmep-
)kaHne CD8 kjeTok B TpaHCITaHTaTe >18% [OCTOBEpHO
HOBBIIIA/IO BEPOATHOCTD peruansa (53% vs 12%, p<0.001).
Takoit e TpeHH HAOMIOANCA U I APYIUX MOIYIALUIL
Hab6romaembiit GeHOTUII CO CHIDKEHHOI peaxiiert TpaHc-
IUIAHTAT-IPOTUB-/IE/IKO3a HAOTIONAICS HEe3aBUCHMO OT
MCTOYHMKA TpaHCIUaHTaTa (p=0.57), pasBUTUA OCTPOIL
(p=0.37) mnu xponnyeckoit PTIIX (p=0.50).

3aKnyeHue

VccnemoBanubie 6uomapkepsr PTIIX obmamany orpanu-
YeHHBIM IPOTHOCTMYECKUM 3HA4YeHMEM IIOCTIe POJICTBEH-
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ubix 1 HepopctBeHHbIx TT'CK ¢ IITL¢}, uto cBsA3aHO ¢
HU3KOJ 9aCTOTOM Pa3BUTHUA 3TOTO OCTIOXKHEHNA U HY/IEBOA
PTIIX-acconumpoBaHHOI /eTaTbHOCTbIO. TeM He MeHee,
OBIIO BBIABIEHO, YTO MALVHTBI, KOTOPBIM BBIIIOIHEHA
TpaHCcdysus TPAHCIIAHTATa C BHICOKUM COep>KaHmeM a¢-
(eKTOPHBIX MOMy/IALMI TUMQOLUTOB, MMMV TOBBIIIEH-
HBIJ1 PUCK peLUauBa IOC/Ie TPpaHCIUIAaHTauuu. buonornye-
CKOe 000CHOBaHE 9TOMY (eHOMEHY MOXKET ObITh ITOTyIeHO
B JJa/IbHEMIINX MCC/IEJOBAaHNAX MIMMYHHOM PeKOHCTUTYLIUU
STUX TOIYJIALUIA.
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Background

Patients with posttransplant acute leukemia relapse are
hardly curable and the outcome is extremely poor. The ef-
fectiveness of standard chemotherapy and donor lympho-
cyte infusions is limited. A possible alternative to standard
chemotherapy and DLI is use of PD-1 inhibitors, which may
potentiate the allogeneic immune response in order to har-
ness graft-versus-leukemia effect.

Methods

We analyzed retrospectively 8 patients, age 3 to 14 years,
who had received therapy with PD-1-inhibitor after HSCT.
The cohort included 6 patients with acute myeloid leukemia,
1 pt with acute lymphoblastic leukemia and 1 pt with hepa-
to-splenic gamma/delta T cell lymphoma. At the moment of
HSCT 5 patients had an advanced stage of their disease, 2
were in complete remission and 1 had positive minimal re-
sidual disease. All patients received allo-HSCT (5 patients
from haploidentical donors, 3 patients from HLA-identical
siblings). At day +30 after HSCT all patients were in clini-
cal and molecular remission, 50% of the patients developed
grade 1-2 acute GVHD with skin and GI impairment. The
average time to relapse was 180 (97-420) days. Bone marrow
relapse was detected in 6 patients while 2 patients had mo-
lecular relapse. All patients received 1 injection of nivolumab
at a dose of 3 mg/kg. One patient with AML received the
injection of nivolumab already being in the remission after
second HSCT because of high risk of relapse.

Results

Adverse events were registered in 6 (75%) patients. Two
patients developed immune meningoencephalitis, 1 pt had
grade 4 immune-mediated liver toxicity, 2 pt had grade 3

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

skin GVHD flare and immune fever was registered in 4 pts.
Four patients required prolonged systemic immunosuppres-
sive therapy to control immune-mediated adverse effects.
No mortality related to checkpoint-inhibitor toxicity was
registered. One patient developed progressive liver disease.
Bone marrow aspiration was done to evaluate efficiency of
therapy after the first injection of nivolumab. Seven patients
were evaluable for response. Six of 7 patients did not respond
to therapy. Average time to disease progression was 21 days.
Stable remission was achieved in 1 patient with ALL who re-
ceived injection of nivolumab being in the full-blown relapse
after HSCT. One year and 3 months later this patient remains
in clinical and molecular remission, although immune-me-
diated liver damage progressed to end-stage liver disease and
patient received a successful liver transplantation. Patient
with AML received the injection of nivolumab already be-
ing in the remission and 22 months after therapy remains in
clinical and molecular remission.

Conclusions

Our limited experience suggests that use of PD-1 inhibitors
after allo-HSCT is associated with significant toxicity. Fur-
ther prospective study is required to establish the safety and
efficiency of this approach.
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