Pe3ynbrathl

Y 62,2% (n=28) BcTpevanach debpunbHas muxopagka. Ilo-
ce Tepanuy MoHOKIOoHanbHBIMU AT 35,5% (n=16) 6bu1a
IpOBefleHa POJACTBEHHAs TPAHCIVIAHTALMA TeMOII0ITUYe-
ckrx ctBonoBbIx KineTok (TTCK), 26,7% (n=12) nmonyummm
ramongentnanyio TTCK, a 37,8 (n=17) ne monygamn TTCK.
Ha aBryct 2018 roga >xussI 64,4% (n=29) maumeHTOB.

BbiBobl

BonbUIMHCTBO MAIeHTOB IMOMYYMIN TEepPamyio MOHOKJIO-
HanbHBIMU AT B KadecTBe 3-if MuHNM Tepanuin. JledeHue u
YXOJI 32 TAKMMI IALMEHTaMu TPeOYI0T 0cO60ro BHIMAHUSL.
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Taxoke, 3a He¥MeHVeM MHCTPYKIMY Ha PYCCKOM A3bIKe, He-
00XOIMMO COCTaBUTD PEIJIAMEHT IIPUTOTOB/IEHNS PacTBOpa
¢ MOHOK/TOHaTbHBIM AT.
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Introduction

Allogeneic stem cell transplantation (allo-HSCT) is cur-
rently the only treatment modality with curative potential
in patients with myelofibrosis (MF), although transplant-as-
sociated complications and relapses significantly reduce the
application of this method. JAK1/JAK2 inhibitor ruxolitinib
is effective in reducing symptomatic splenomegaly and
myelofibrosis-related symptoms. At the same time it has
significant immunomodulatory effect, and is used for the
treatment of steroid-refractory acute and chronic graft-ver-
sus-host disease (GVHD). This study evaluated calcineurin
inhibitor-free GVHD prophylaxis regimen with ruxolitinib
in combination with posttransplant cyclophosphamide
(PTCy).

Patients and methods

Twenty patients at a median age of 51 (32-61) years were
enrolled in the study. Two patients were diagnosed with
post-essential thrombocythemia myelofibrosis, 4, with post-
polycythemia vera myelofibrosis; 14, with primary mye-
lofibrosis. By the DIPSSplus scale, 11 patients had interme-
diate-2, 8 patients had high-risk disease and 1 patient was
transplanted in blast crisis. Fifteen patients were positive for
JAK2V617F; 3 were CALR-positive; and 2 were MPL-posi-
tive before alloHSCT. All patients were treated with JAK1/2
inhibitors before alloHSCT, with median treatment duration
of 6 months (3-22) at a dose of 30-45 mg. The disease sta-
bilization occurred in 11 patients; clinical improvement, in
8, and the disease progression was observed in 1 case. Sple-
nectomy was performed in 7 patients, due to poor spleen
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response. Reduced-intensity conditioning (fludarabine 180
mg/m* plus busulfan 8-10 mg/kg) followed by allo-HSCT
performed from full-matched related (n=3) or unrelated do-
nor (n=10), and mismatched HSCT (HLA 9/10) from unre-
lated (n=2) or haploidentical donor (n=>5). Graft-versus-host
disease (GVHD) prophylaxis consisted of posttransplant
cyclophosphamide 100 mg/kg at day +3, +4 and ruxolitinib
5-7.5 mg bid from day+5 to day +50 (n=2), and day +100
(n=18). G-CSF-mobilized peripheral blood progenitor cells
(n=19) and bone marrow (n=1) were used as stem cell sourc-
es. Median number of CD34+cells/kg was 6.7x10° (1.4-12.0).
The trial is registered on clinicaltrials.gov, NCT02806375.

Results

Median follow-up time was 18 (6.6-36.1) months. Primary
engraftment was documented in 18 patients. Median time
to leukocyte engraftment was 32 days (18-61), to platelet
engraftment, 38 days (15-219). One patient received sec-
ond transplantation from the same donor due to primary
graft failure. He died in cytopenia accomplished by sepsis.
Severe poor graft function was documented in 11 patients.
In 7 of these cases, it resolved spontaneously with a median
duration of 79 days (16-470). Three patients recovered after
CD34+ boost administration. Dose reduction of ruxolitin-
ib to 10 mg/day due to poor graft function was performed
in 8 patients. Three out of four deaths occurred before en-
graftment: one patient was lost due to Pseudomonas aerug-
inosa sepsis, one death was associated with gastrointestinal
bleeding, and one patient deceased due to primary graft
failure and sepsis. One patient died due to thrombotic mi-
croangiopathy and sepsis on D+115. Twenty-nine percent of
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patients developed acute GVHD (grade 2-4), 18%, aGVHD
grade 3-4. In all cases except of one, aGVHD grade 3-4 was
successfully treated with calcineurin inhibitors. One patient
required systemic steroid therapy. Moderate chronic GVHD
(NIH) was documented in 29% of patients. The regimen was
well tolerated. Grade 3-4 toxicities included only toxic hepa-
titis in 4 and sepsis in 5 patients. Mild veno-occlusive disease
was observed in one patient, TMA, in one case. Viral reac-
tivation was documented in 47% of patients, CMV (n=6),
EBV (n=1), HHV type 1,2 (n=1), HHV type 6 (n=2), BK
virus (n=1). Moderate hemorrhagic cystitis developed in 2
patients. Non-relapse mortality on D+100 was 15% and 20%,
at 1 year. The two-year overall survival was 80%. All the pa-
tients achieved hematological, molecular remission and full
donor chimerism. Near-complete resolution of bone marrow

fibrosis was documented in 12 patients. No molecular or he-
matological relapses were registered.

Conclusion

AlloHSCT is an effective treatment modality for myelofibro-
sis. GVHD prophylaxis using a combination of PTCy and
ruxolitinib is associated with good acute and chronic GVHD
control, and it seems to be a promising modality, at least for
MF patients.
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Myelofibrosis, allogeneic hematopoietic stem cell transplan-
tation, ruxolitinib, graft-versus-host disease, prophylaxis,
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[IpMeHeHne NOCTTPAHCNNAHTALMOHHOIO LKnodochammaa u pyKco-
NUTUHKUOA B KauecTBe NPOGUIAKTUKM peakLmum TpaHCnIaHTaT npoTms
X035IMHa W peunanBa y nauueHToB ¢ Mnenopubpo3om: npocneKTms-

HOe ucaienoBaHue
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Beepenune

Muenodubpos orHocuTCst K XxpoHndeckum BCR-ABL-Hera-
TUBHBIM MMENONPONdEPaTUBHBIM HEOIIAa3WsIM 11 COIPO-
BOXK/JA€TCH, KaK IIPaBIUJIO, HEIIPEPBIBHO IIPOTPeCCUPYOIM
TedeHMeM. AJIOTeHHas TPaHCIUVIAHTALMA TeMOIIOSTHYe-
CKUX CTBOJIOBBIX KJIETOK B HAaCTOAIIee BpeMs ABIACTCS
€VIHCTBEHHBIM METOJIOM TePAINN, TI03BOISIOIIUM TOOUTh-
cs U3jedeHuA oT 3aboneBaHus. IIpumMeHeHne MHIMO6UTOPaA
JAK1/JAK2 pyxcommutuHmn6a BO MHOTOM IIO3BOJLAET M3Me-
HUTD cTaTyc 3aboneBanys Ha MoMeHT ayto- ITTCK - ymeHb-
MINTD CIVIEHOMETA/INIO, KOHCTUTYIVIOHA/IbHBIE CYMIITOMBI,
YIYYIIATD T€MATONOTMYeCKIe ITOKa3aTeN, B pAfe CIydaeB
IIpUBECTH K perpeccy ¢pubposa B KOCTHOM Mo3re. B To ke
BpeMA PYKCOMUTMHUO oOnajjaeT MMMYHOMOZRYIMPYIOLIM
appexToM, Onarofapsa YeMy MIMPOKO MCIONb3YeTCA i
nedeHnsA octpoit u xponndeckoir PTIIX. B namem nccre-
TOBAaHUY MBI VICIIOTIb30BA/IV PYKCOMUTUHIO B KOMOMHAIIN
C IOCTTPAHCIUIAHTAIL[OHHBIM IMKI0(p0chaHOM B KauecTBe
npodunaxkrrku PTIIX u pennansa 3a6oneBanmsi.

Martepuanbl n meTobl

Mpl npoananusupoBaau pesynbrarbl amno-TTCK y 20
HALMEeHTOB B Bo3pacTe oT 32 mo 61 ner (MeguaHa 51 rox).
Y 14 manueHTOB ObUI IMATHOCTUPOBAH IEPBUYHBII MIe-
n10pubpos, y 2 ManmeHToB — MOCTTPOMOOIMTEMIYECKIUI
M1enodn6pos, y 4 MaleHTOB — MOCTIONUIINTEMUIECKUI
mueno¢n6pos. OAMHHAALATD MAlMEHTOB OTHOCUIINCH K
IIPOMEXYTOYHOMY-2 pUcKy 1o mkanae DIPSSplus, Bocemp —
K BBICOKOI! rpynne pucka. Ogromy nanuenty amno-TTCK
Obl/a BBINONHEHA B ase OacTHOrO Kpusa. Y MATHAALATH
MaleHToB OoTMevanach myTanusa JAK2V617F, y pByx -

MyTauus B reHe MPL, y Tpex — myTtanus B rene CALR. Bce
HALMEeHTHl MONyYaay TEePAINio PYKCOMUTUHMOOM B Kade-
CTBe TIPeATPAaHCIUIAHTAIVIOHHON MOATOTOBKM, MeAMaHa
IINTENbHOCTI TepaIlli COCTaBMIa 6 Mecsres (3-22) B fose
30-45 Mr. Y BOCHbMM MHAallMEHTOB OTMEYaI0Ch KIMHUYIECKOE
yydieHue, y 1 — mporpeccupoBaHye 3aboneBanns, y 11 -
crabunmsanuy 3abonmeBaHusa Ha MoMmeHT amno-TTCK. ¥V
CeMM TalMieHTOB Obl/Ia BBIMIO/IHEHA CIVIEHOKTOMMSA B CBA3U
C BBIPQKXEHHOI CIVICHOMeTajIneil I HeflOCTaTOYHbIM OTBe-
TOM CO CTOPOHBI Ce/le3eHKI. Bo Bcex cydasx MpyMeHsICs
PEXUM KOHAUIVIOHMPOBAHMA CO CHIDKEHHON MHTEHCUB-
HOCTBIO 1103 (prynapabun 180 mr/m?, 6ycynbdan 10 mr/kr).
Tpoum manuentam amwto-TTCK Obia BbIOTHEHA OT
HLA-coBmectumoro (10/10) popctBeHHOro (3) M Hepop-
cTBeHHOrO (10) fOHOPA, OT YacTUYHO-coBMecTVMOro (9/10)
HEPOJICTBEHHOTO HOHOpa (2) u rammousfeHTyHoro (5) mo-
Hopa. B kauectBe mpodmmaktuku PTIIX mcronb3oBancs
mkaopocdammp 100 MI/KT B ieHb +3, +4 U pyKCOMUTUHNO
5-7,5 MI X 2 pasa B CyTKM C BHA +5 10 AeHb +50(2) u neHb
+100(18). Mennana konmdyectBa CD34+-K/IeTOK cOCTaBMIa
6,7x10° (1,4-12,0). VccnenoBaHye 3aperncTpypoOBaHO Ha
clinicaltrials.gov, NCT02806375.

Pe3ynbrathl

[TpwKuBIeHNe TPAHCIUIAHTATA OBUIO 3aPETMCTPUPOBAHO Y
18 6onpHbIX. Mefnana BpeMeHI 10 IPYDKUB/ICHIS 10 JIeTi-
KoLuTaM coctaBmia 32 nus (18-61), mo Tpomboruram — 38
meit (15-219). INoBropHast amwmo-TTCK 6bi1a BeIONHEHA
B OJJHOM C/Iy4ae B CBA3M C IIEPBUYHBIM HEIPIVDKVBIICHMEM.
Opnako manyeHT mornd 13-3a MHPEKIMOHHBIX OCTOXKHE-
HIIT BO BpeMsi UMTOIeHnN. TsKeras Tumo(yHKINs TpaHc-
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IlaHTaTa Habmiomaaack y 11 maruenrtos. IumodyHkis
paspernach CaMOCTOSITENIBHO Y CeMU GO/IbHBIX B TedeHMe
79 pueit (16-470), B OCTa/IbHBIX CTyYasX OBUIO BBIIOTTHEHO
BBefeHne CD34+ kietok (3). Tpoe u3 4 manmeHToB mOruo6-
7 [0 mpIbKuBIeHus:: 1 — cencuc Pseudomonas aeruginosa,
1 - >XelyJOYHO-KUILIEYHOE KPOBOTEYEHMe, 1 ~IepBuU4HOe
HempiokyBieHre u cemcuc. OfHa HanMeHTKa MOrubiaa B
pesynbprate TpoMboTmueckoit Mukpoanrmomatnu (TMA)
Ha JI+115. Octpaa PTIIX 2-4 crenenn oTrmeyanach y 29%
nanyeHToB, octpas PTIIX3-4 crenenn - 18%. Bo Bcex cny-
4asax, kKpoMe ofHoro, octpas PTIIX 3-4 ctemenu paspermn-
mach Ha ¢oOHe Tepammu MHTMOUTOPAMHU KalbIMHEBPUHA.
OpnuH manyeHT MoyyYaa TePANnio CUCTEMHBIMHU ITIIOKOKOP-
Tukoctepougamm. Xponndeckas PTIIX cpemneit crenenn
TSDKeCTU Habmiofanach y 29% manneHToB. IlepeHoCHMOCTD
peXyMa KOHAUIMOHMPOBAHMS U MIPOTOKONM MPOGUIaKTH-
K1 6bUTa yHoBieTBOpUTeNnbHasA. ToKCMYHOCTD 3-4 cTeneHn,
B YaCTHOCTU TOKCUYECKUI TEMATUT U CEICUC, OTMEYAJINCh
y 4 ¥ 5 MaiueHToOB COOTBETCTBEHHO. BEHOOKK/IO3MOHHAsA
0071e3HDb CpefiHell CTeNeHN TsHKeCTH Hab/ofanach y 1 manu-
enta, TMA - 1. PeaxTuBaums nuToMerajoBupyca oTMeya-
mace y 6 manuentos, EBV - 1, HHV 1 u 2 tuma - 1, HHV
6 tuna - 2, BK Bupyca - 1, reMopparuuecknit IUCTuT — 2.
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IIByxneTieTHAA 00Ijad BBDKMBAEMOCTb cocTaBmia 80%.
Bce manmeHThI JOCTUIIN MOTEKY/IAPHOI, KTMHUKO-TeMaTo-
JIOTMYECKO} PeMMCCUM, TIONHOTO JIOHOPCKOTO XMMepH3Ma.
[TpakTiyecKu MOMHBI perpecc pubpo3a B KOCTHOM MO3Te
3aperuCTpUpPOBAH 3aperucTprupoBan y 12 manuentos. Hu B
OfIHOM CjTydae He OTMeYa[oCh Pa3BUTHeE PelufuBa 3abore-
BaHMA. TpaHCITaHTAIIOHHA JIeTa/IbHOCTD COCTaBMIa 15%
u 20% uepe3 100 grelt u 1 rog nocne amno-TT'CK cootset-
CTBEHHO.

3aKnyeHue

Amno-TICK  aBnsercas 9 (eKTUBHON TepaleBTIYecKoil
OIILVeN /I MalMeHToB ¢ MuenoduéposoM. IlpumMenenne
B IOCTTPAHCIUIAHTAL[MOHHOM Tiepuofe ukiaodocdammma B
KOMOMHALIMY C PYKCOMUTUHIOOM IpencTaBiaeTcs s dek-
TUBHOI TepaneBTUYEeCKOIl OIIueil B KauecTBe Mpoduiax-
tuku PTIIX u perupnsa 3aboneBanusl.
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Introduction

CAR T cell therapy received regulatory approval for treat-
ment of pediatric r/rALL patients in August, 2017. Despite
impressive efficacy, widespread use of CAR T cell therapy
is limited by prohibitively high costs, complex standardiza-
tion procedures, as well as by inherent difficulties to produce
CAR T cell products for certain groups of patients. Moving
CART cell therapy from autologous to allogeneic format ap-
pears highly attractive, yet challenging, as current techniques
of cell sorting and genome engineering may do not entirely
eliminate the risk of GvHD. Choosing immortalized human
NK-cell lines over T cells as CAR carriers offers a possible
solution to this problem. Such cell lines are inexpensive to
maintain, they do not cause GvHD, and are straightforward
to standardize. Several human NK-cell lines have been de-
scribed to date, however no side-by-side comparisons of ac-
tivity of such cells engineered to express CARs have been
performed.

Methods

In this study, three immortalized human NK-cell line back-
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grounds (A, B, and NK-92) were used to establish sublines
expressing a CD20-specific CAR. In vitro cytotoxicity assays
of parental and CAR-expressing cells against CD20-pos-
itive Burkitt lymphoma target cells (Raji) were performed.
Alternative target cells (HEK293T(CD20+)) and non-target
isogenic controls (HEK293T) were also included into cyto-
toxicity tests.

Results

All the three CAR-NK cell lines obtained displayed pro-
nounced cytotoxicity against Raji target cells, however this
cell line was also highly sensitive to killing by unmodified
parental NK-92 cells. Thus, in order to perform side-by-side
comparisons of CAR-NK cell activity in vitro, we established
HEK293T cells overexpressing CD20, as the target cell line.
The level of non-specific cytotoxicity of parental NK-cell
lines against HEK293T(CD20+) cells was below 20% across
the E:T ratios ranging from 1 to 5, whereas specific CAR-me-
diated cytotoxicity at E:T=5 constituted 73% (CAR-NK-92),
55% (CAR-B), and 34% (CAR-A).
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