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
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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.

Keywords
PD-1 inhibitors, allo-HSCT, relapse, ALL, AML.
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JpdeKTMBHOCTb M 630NacHOCTb Tepanuu HUBOIYMaboM v feTeil ¢
peLuanBamMi OHKOremMaTonorniecknx 3abonesaHuit nooie anioreH-
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BeepeHue

PenmpuBbl OCTPBIX /IEIIKO30B ¥ MUMGOM Y PELNIINEHTOB
anno-TI'CK TpygHO Hofal0TCA IeYEHNIO M IPOTHO3 Maly-
eHTOB KpaifiHe HeyTeumrteneH. OCHOBHBIMU IpobIeMaMu
OCTAIOTCA KPaTKOCPOYHbBIE PEMMCCUMU TIOC/IE CTAHTAPTHO
XMMIOTEPANNY, «B3PBIBHOE» pasBUTIE PeLUAUBA, COUe-
TaHHasA TOKCUYHOCTb xumuoTepamuu u nepsoit TI'CK,
OTCYTCTBME [JOHOpa [JIi HOBTOPHON TpaHCIUIAHTALMM.
BosMmo)xHasA anbTepHATVBA CTAH/APTHOI XMMUOTEPANUy —
npuMeHeHre 610kaTopoB PD-1, MOTeHIMUPYIOINX UM-
MYHBIiI OTBET, YTO MO3BOJIAET PACCYUTHIBATH HA yCUIEHME
addekTa «TpaHCIIAHTAT IPOTHUB JIeHKeMUI» Y MAllUeHTOB
C peLaAyBaMI OHKOTeMaTOIOTMIeCKIUX 3a60/IeBaHMIT TTOCTIe
ammorexnoit TTCK. Llenbio HabmofeHnst 6BIIO OLIEHUTD 3-
(beKTUBHOCTD U 6€30MacHOCTD ITPUMEHEeHNsI HUBOITyMaba y
TAHHOII KOTOPTBHI AL[ME€HTOB.

MeTopbl

MBI peTpOCIIeKTUBHO MPOAaHANTN3NPOBAIIN UCTOPUY HOIes-
HM 8 MALIMEHTOB B BO3pacTe OT 3 1o 14 jeT, mony4uBUIIMX
tepanuto naruéuropamu PD1 nocie TI'CK. 6 13 Hux uMenn
muargo3 OMJI, 1 manmenT — guargos OJIJI, 1 manuenT — ou-
ar”os remarociyieHndeckas yd-T-xinerounas mmMpoma. Ha
momeHT TT'CK 5 manyeHTOB MMe MPOABUHYTYIO CTAINIO
3aboeBaHust, 2 OGBUIN B [IOJIHO PEMUCCHUN, U 1 HAXORMIICS
B MRD-nosutnsHOM peMuccun. Bce manyueHThl MomTyyanm
atorennyo TI'CK (5 manueHTOB OT ralIOMIEHTUYHOTO
moHopa, 3 maumenta ot HLA-umenTaHoro cubnmura). Ha
+30 cytku ot TT'CK Bce manmeHTbI HAXOAWINCD B K/IMHU-
KO-Te€MaTO/IOTYeCKON M MONeKynApHoil pemuccun. Y 50%
MaIyeHToB pa3Bminach octpasd PTIIX 1-2 crenenn ¢ mopa-
sxerveM Ko u JKKT. CpenHee BpeMsA 0 pa3BUTHUA pen-
muBa coctaBwio 180 (97-420) nHeir. PasBepHyTBII KOCT-
HO-MO3TOBOJI peliuiuB ObUI 3apUKCUPOBAH y 6 MAIJEHTOB,
y 2 IalyeHTOB ObUI OTMEYEH MOJIEKY/LAPHBI pPelVINB.
Bce manmeHTs! onmyunn 1 nHbeKunio HUBOTyMaba B Ho3e
3 mr/kr. Ogye manuent ¢ OMJI nomry4Ynn MHBEKINIO HU-
BONyMaba, y>Ke HaXO[ACh B PeMUCCUM IOC/Ie IIOBTOPHON
TI'CK, B cBs31 C BBICOKMM PUCKOM IIOBTOPHOTO PeI[UANBA.

Pe3ynbrath

HesxenarenbHble sBIeHMsA ObIIM 3aperMCTPUPOBAHBI § 6
(75%) manueHTOB. Y IBYX HAI[VIEHTOB PAa3BUJICA UMMYHHBII
MeHMHTO9HIleanuT, y 1 mamyenTa — UMMYHHBIN Te€IIaTUT
4 cremeny, y 2 mauneHToB 6pina orMedena PTIIX xoxxu 31
CTeIleHM, Y 4 IALMEeHTOB Pa3BMIACh MMMYHHAs IUXOpaf-
Ka. YeTbIpeM HaljyieHTaM IOTPe6OBAaIOCh HasHAueHNe CU-

CTEMHOJI MMMYHOCYIIPeCCUBHON Tepammy I 6opbObI ¢
MMMYHOOIIOCpeJOBaHHBIMY peakunAMu. CBA3aHHOI C TOK-
CUYHOCTBIO JIETAIBHOCTI OTMEYEHO He 6bUT0. [I1s1 OLeHKN
9 peKTMBHOCTY Tepanmy IOC/e ePBOIl MHBEKIINNA HUBO-
nmymaba BCeM MaljyieHTaM ObIIM BBIIIOTHEHBI KOCTHOMO3IO-
Bble myHKUuu. lllecTb 13 ceM MaIeHTOB He OTBETU/IN Ha
tepannio. CpeqHee BpeMs 10 IPOTPeccHpoBaHms 3a60/eBa-
HusA coctaBnano 21 genn. Y manmenta 7 met ¢ OMJI, Haxo-
HAIIEroCss B PeMUCCUY Ha MOMEHT BBefIeHUsI HMBOTyMaba,
CIIyCTS 2 Hefle/M IOC/ie BBeNEHMS PasBMIAcCh MMMYHHasd
JIMXOpajKa M VIMMYHHBII MEHVHTO3HIe(aINT C ABJICHU-
AMM KOTHUTUBHBIX PACCTPONCTB, AM3APTPUU, MBIIIEYHON
CmaboCTH, ITOTHOCTBIO pa3pellnBIInIicsa Ha OHe Iy/IbC-Te-
pamum conmy-Mefipo/ioM. B HacToslee BpeMs CIIycTA 1 rop
10 MecsiileB MOCTIe BBeeHMsI HUBOMyMaba y maljieHTa co-
xpanstetcss Mopdonorndeckass MRD HeratuBHast peMUCCHA,
BBIPQ)KEHHOII IMATOMOTUM CO CTOPOHBI OPraHOB U CHUCTEM
HeT. ITanueHTKa 7 /IeT, HaXOMBIIAsACA B PasBEpPHYTOM pe-
nunuse OJIJI Ha MOMEHT BBeeHUS HMBonyMaGa, IOCTUTI/IA
cTorikoi pemuccun. OgHAaKo cnycTs 14 mHel OT BBeJeHUA
npemnapara y pebeHKa pa3BIJICS Ay TOMMMYHHBIN renaTuT 4
CTeleHn, pepaKTEPHBIIl KO BCEM BUAAM TEPAINY, BKITIO-
vyag TAO B COJ] 6 Ip. B cBasu ¢ mporpeccupyromum a-
Ta/IbHBIM HOBpeXZIeHNeM IIe4eHN IpOou3BeeHa yCIelHas
TpaHCIUTaHTaLs IIe4eH) OT POJCTBEHHOIO IOHOPA, Ha CPO-
Ke 1 roz1 3 Mecsina Ioc/te BBefleHsI HUBOIyMaba CoXpaHseT-
4 TIO/THAA PeMUCCHSL.

BbiBogbl

Ham He6o0/nbIION ONBIT MOKasbIBaeT, YTO IpUMEHEHNUe
unruburopos PD-1 nocre amwtorennoit TTCK cBssano co
3HAYMTENBHOI TOKCMYHOCTDIO. I obecrieyeHns 6esomac-
HOCTH U 3 PEKTNBHOCTH ITOTO IOAXOfia TPeOYIOTCA [Jab-
HeliIlne IIPOCIIeKTYBHbIE UCCIEJOBAHNA.

KnioueBble cnoBa

Amnorennass TI'CK, unrmbmropsr PD1, peuupus, OJII,
OMIJIL.
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