TUCTUYECKM 3HAYMMOII KoppenAauuu B jgoctivkeHnu OO
mexay PanPen u ITosgPen (65% mporus 73%, p=0,624) n
ypoBHeM akcrpeccun CD33 Ha 6nacTax — IPYIIBI CpaB-
HeHMs ¢ 9KcIpeccueit 1o 60% u 6omee (40% mporus 52%,
p=0,496). [IByxnetHaa OB u bPB maumentos ¢ OO, neH-
sypuposanHbix 1o amwio-TTCK, coctaBumm 70% (95%0M
43-97) n 41% (95%JIM 16-66), cooTBeTCcTBeHHO. YacToTa
peunauBoB 28% (95%/[1V1 12-47). lenaTOTOKCMYHOCTD VMe-
JIa MECTO B BJJIe TPAH3UTOPHOTO IIOBBIIIEHNA TPAHCAMIHA3
(<10 BI'H). Hu y ogHOro 13 manueHToB He 3aMKCUPOBAHO
pasBUTHE CHHYCOUATIBHOTO OOCTPYKTUBHOTO CUHAPOMA U
cunppoMa nponorruposanHoro QT. Hefirponenus 3-4 ct. B
rpymnre ¢ ofHo/aBa BBefieHnAmu I'O cocrasma 88% (22/26),
mpu Tpex BBefieHnAX ['O - 98% (48/49). Y nauueHTOB, ONTy-
yysiux 'O+CHXT yacrora HeliTponeHun 3-4 CT. U TPOM-
6ouuTonenun 3-4 ct. coctaBun 87% u 73%, COOTBETCTBEH-
Ho. B rpynmne T'O+BJIXT, Takue oCOXKHEHMA OTMEYaNCh
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y BCexX ManueHTOB. PaHHAA /I€TalbHOCTH cocTaBuna 11%
(95%V1 3-24). IlpnunHO cMepTH Y 4 MALMEHTOB — IIPO-
rpeccis JIeiiKo3a, y 3 MaIeHTOB — NH(EKIMOHHbIE OC/IOXK-
HeHus, y 1 naumenta - OHMK 1o remopparuueckomy TUITY.
HenocpencTBeHHOI CBA3M JIETAIBHOTO MCXO/Ia C TepaINei
I'O He 3a¢uUKCcUPOBaHO.

BbiBogbl

Ilo6aBrenne x cTaHAapTHBIM Kypcam xumumotepanuu 'O y
naryento ¢ PP OMJI npoeMoHCTpUpOBao cBox s dek-
TMBHOCTD ) IIPUEM/IEMYIO TOKCUYHOCTD, YTO [jaeT OCHOBa-
HIte 1CI0Ib30BaTh 'O B cOYeTaHNUM C IPOTUBOPELVANBHON
XT.

KnioueBble cnoBa

OcTpplit MUETONHBIN /1€JIKO3, TapreTHasd TepaIus, TeMTy-
3yMab 030raMMIVH.
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Introduction

Janus kinase 1 and 2 (JAK1/2) inhibitor ruxolitinib reduces
splenomegaly, constitutional symptoms, bone marrow
fibrosis and confers survival benefit in some MF-patients
and is effectively used for the treatment of acute and chronic
graft-versus-host disease (GVHD). However, there is no
prospective data on the administration of ruxolitinib as
GVHD prophylaxis and relapse prevention.

Patients and methods

Between 2015 and 2018, 20 patients with primary myelofi-
brosis (PMF), post-essential thrombocythemia (post-ET-
MF) and post-polycythemia myelofibrosis (post-PV-MF)
were enrolled in the pilot prospective study (NCT02806375,
clinicaltrials.gov) in Pavlov First Saint Petersburg State Med-
ical University (Table 1). All the patients were treated with
pretransplant ruxolitinib with median time 7.4 months (2.6-
22.3) and continued to receive ruxolitinib 45 mg/day from
day -7 until day -2. Reduced intensity conditioning was per-
formed with fludarabine 180 mg/m?” and busulfan 10 mg/kg.
GVHD prophylaxis included cyclophosphamide (PTCy)
50 mg/kg on days +3, +4 and ruxolitinib 15 mg/day starting
day +5 to +100. Peripheral blood was collected from 20 pa-
tients at DO, D+3, D+7, D+21, D+30, D+60. A high-perfor-
mance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) method was developed for the determina-
tion of ruxolitinib in human plasma in Research Laboratory
of Toxicology and Drug Monitoring, The Nikiforov Russian
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Center of Emergency and Radiation Medicine, EMERCOM
of Russia. Analyzes were performed using HPLC Agilent
1200 with triple quadrupole mass-spectrometer Agilent
6460 with ionization - electro spray system (Agilent tech-
nology, USA).
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Figure 1. Incidence of severe poor graft function was as-
sessed after engraftment and was gradually resolved in
all cases
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Results

The median follow-up was 22 (3-41) months. Primary en-
graftment was documented in 17 patients. Median time to
neutrophil engraftment, on day 27 (18-44); platelet engraft-
ment, day 38 (15-219), RBC transfusion independence, by
59 (20-540) days. Two patients died before engraftment due
to severe Pseudomonas aeruginosae sepsis (1) and gastro-
intestinal bleeding (1). One patient experienced poor graft
function (PGF). One patient died at day+115 due to throm-
botic microangiopathy and infectious complications after
cyclosporine A and steroid therapy, due to acute GVHD
grade 3. Fifty-five percent of the patients (11) experienced
severe PGF (SPGF), as shown in Fig. 1. In two patients, SPGF
resolved without changing ruxolitinib dose. Ruxolitinib dose
reduction from 15 to 10 mg/day was performed in eight
patients with SPGE. In one of them, SPGF resolved only at
day+77, in one another - after ruxolitinib discontinuation at
day+100. Three patients required CD34+ boost administra-
tion, 3 - donor lymphocyte infusion to treat SPGE.

Mild veno-occlusive disease (VOD) was observed in one
patient. Sepsis was documented in 35% (7) of patients,
invasive mycosis - in 1 patient. Forty five percent (9) expe-
rienced any type of the viral reactivation or infection (CMV
reactivation — 6, HHV type 6 reactivation - 3, HHV type 1,2 -
2,BK - 1, parvovirus B19 - 1). Three patients experienced vi-
ral hemorrhagic cystitis. The incidence of acute GVHD grade
II-IV was 25% (5), and severe GVHD grade III-IV - 15% (3).
The overall rate of chronic GVHD was 40% (8), moderate —
20% (4), mild — 20% (4). All engrafted patients achieved full
donor chimerism hematological, molecular remission, sple-
nomegaly regression. Sixty five percent of patients achieved
near complete bone marrow fibrosis resolution at day 398
(range 131-748). Molecular and hematological relapse was
documented in 1 patient at day+665. Two-year NRM was
15% (95%CI 4-34%), 2-year OS - 85% (95%CI 60-93%),
2-year EFS - 72% (95%CI 45-87%) (Fig. 2).

Analysis of Cthrough concentrations of ruxolitinib demon-
strated accumulation of the drug from day +7 (median 17.7
ng/ml) to day +14 (median 43.8 ng/ml, p=0.028) and subse-
quent stable concentrations (Fig. 3). Therefore, dose reduc-
tion from 15 to 10 mg/day might be reasonable after D+20
due to achievement of stable concentration. The anticipated
adverse effect of ruxolitinib upon donor stem cells was elim-
inated by interruption of the drug intake from day -1 to +4.
Thereby, ruxolitinib value was not detected at day 0 in all
samples.

Conclusion

Replacement of calcineurin inhibitors and mycophenolate
mofetil by ruxolitinib as an additional component of PT-
Cy-based prophylaxis resulted in low toxicity, good acute
and chronic GVHD control and low relapse incidence. How-
ever, relatively high rate of SPGF should be taken in to ac-
count, which possibly might be mitigated by ruxolitinib dose
reduction.

Keywords

Myelofibrosis, ruxolitinib, allogeneic hematopoietic stem
cell transplantation.
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Figure 2. Two-year overall and event-free survival
among our patients treated with ruxolitinib
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Figure 3. Time dynamics of ruxolitinib concentration in
the patients under study
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Table 1. Characteristics of the patients
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Patient | Age | Sex | Diagno- | Time after | DIPSSplus | Ruxolitinib | Palpable D34+ cell | Donor Stem cell
number sis diagnosis risk group | Response at | spleen at dose x10%/1 source
allo-HSCT transplant, cm

1 40 m pET-MF | 456 id-2 SD 12 73 MUD PB
2 51 f pPV-MF | 53 id-2 Cl 4 6,6 MMUD PB
3 37 f PMF 33 id-1 cl 8 6,1 MUD PB
4 40 m PMF 12 id-2 PR splenectomy 14 MUD BM
5 4 f PMF 47 id-2 SD splenectomy 11 MRD PB
6 56 f pPV-MF | 188 id-2 cl 3 51 MUD PB
7 49 m PMF 4] high SD 1 1, MRD PB
8 49 m PMF 6,1 id-2 SD 10 72 Haplo PB
9 60 m PMF 10,7 id-2 SD splenectomy 10,0 MDR PB
10 56 m PMF 35 high SD 1 56 MUD PB
1 59 f pPV-MF | T1] id-2 SD splenectomy 19 Haplo PB
12 57 f pET-MF 143 id-2 SD splenectomy 59 MMUD PB
13 54 m PMF 15 id-2 cl 2 1,1 MUD PB
14 64 f PMF 14 id-2 ] 10 75 MUD PB
15 32 m PMF 10 id-2 c 2 6,2 MUD PB
16 60 f PMF 6.8 id-2 SD splenectomy 48 Haplo PB
17 51 m PMF 27 high SD 12 11,0 Haplo PB
18 52 m PMF 23 high SD 12 7,6 MUD PB
19 34 f pPV-MF | 84 id-1 SD 4 59 MUD PB
20 44 f pET-MF 18,6 id-2 a splenectomy 6,4 MUD PB

Ananus (I)apMaKOKVIHETVIKI/I pyKCOJ'IVITMHVlﬁa B MOCTTPAHCM/IAHTALMOHHOM rMepuope

y NauueHToB C Mnenopubposzom

Mapus B. Bapa6anmukosa', Erena B. Mopososa', VIBau C. Moucees', Anena . lllakuposa', nsmap M. Bapxatos’,
Mnna U. Ymane?, Iennapmii I. Pognonos?, Cepreii V1. Moucees?, I0nus 10. Bracosa', Tatbana A. Pynakosa',
Enena . Japckas', Bapum B. Baiikos', Anexcanpp JI. Ananckuii', Cepreit H. Bonpapenko', Bopuc B. A¢panacbes'
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Cankr-Ilerep6ypr, Poccua

Beepenune

[Tpumenenne nuruburopa JAK1/JAK2 pykcomuturmnba Bo
MHOTOM TO3BOJIACT USMEHNUTD CTATYC TAlMeHTa C MUeTOpU-
6p030M Ha MOMEHT a/I/IOTeHHOJ! TPaHCITAHTAIVIM TeMOII03-
TUYECKUX CTBOMOBHIX KIeToK (anmo-TI'CK). B To sxe Bpems
PYKCOMUTUHMO 0OmajjaeT MMMYHOMORYIUPYIOWNM 3¢ dex-
TOM, O/1arofapsa 4eMy IIMPOKO UCIOMb3YeTCsA s JIedeHMs
OCTPOJT M XpPOHMYECKOI peaKLMy TPaHCIVIAHTAT IPOTUB XO-
3auda (PTTIX). B HaueM muccneoBaHuy Mbl MCIIOIb30BaIN
PYKCOMUTHHMO B KOMOMHAIMM C IIOCTTPAHCIUIAHTAL[MOH-
HbIM 1yKIodocdanom B KadecTse npodunaktvky PTIIX n
peranBa 3a60MeBaHMA.

ayneHTbl 1 MeTofbl

JBafuaTh MalMeHTOB C IEePBUYHBIM MI/IeJIO(bM6p030M, mo-
CTTpOM60LU/ITeMI/I‘~IeCKI/[M VI IIOCTHOINIUTEMINYECKNM MUE-
nodpnbposom B mepron ¢ 2015 mo 2018 rT. 6bUIN BKITIOIEHDI
B IIMJIOTHOE TpocneKTuBHoe rccnenosanue (NCT02806375,
clinicaltrials.gov) 8 ®TBOY BO IICII6IMY nm. 1. I1. Tlas-
noBa. Bee mareHTsl MOyYamu pyKCOMUTHHUG TIeper; aio-
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TTCK B Teuennme B cpenHeM 7.4 mecsueB (2.6-22.3) B Tep-
NEBTUYECKOI 1o3e. Jlamee manyeHThl IPOJO/KaIN II0/TyYaTh
pykcommtunun6 45 mr/cyt. ¢ [I-7 no JI-2. Bo Bcex cmydasx
HIPUMEHSICS PEXUM KOHAMIVOHVPOBAHNUS CO CHIDKEHHOI
MHTEHCUBHOCTBIO 703 (prynapabun 180 mr/m?, 6ycynbdan
10 mr/kr). B xauectBe npodumaktyku PTIIX ncronbsosan-
cs1 nuxaodocdamup 50 MI/KT B IeHb +3, +4 U pyKCOMUTHHUO
15 mr/cyT ¢ [1+5 nenn [1+100.

O6pasubl KpoBy ObUIM TMOAydeHbl y 20 manyentos B [10,
O+3, 0+7, 0+21, 1+30, [1+60. Boicokoad ek THBHDIL METOR
C IpMMeHEHMEeM XIIKOCTHOI TaHJEMHOJ MaccC CIIEKTpOMe-
TPUM /IS OIpefielieHNs KOHLEHTPAlMU pPYKCOMUTMHIOA
ObIT paspaboTaH B HAYYHO-UCCIIENOBATENbCKON Mabopa-
TOpUM TOKCUKOJIOTUM U JIEKAPCTBEHHOTO MOHMTOPMHTA
BILISPM um. A. M. Hukudoposa MUC Poccnn. Viccnenosa-
HIe TTPOBOAMIIOCH C TIOMOIIBI0 Macc crieKTpoMeTpa Agilent
6460 (Agilent technology, USA).

Pesynbrartbl
Mepnana Habmrofenus cocrasuna 22 (3-41) mecsna. Ilpu-
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JKUBJIEHNE TPAHCIUIAHTATa HaOMI0ganoch y 17 manueHTOB.
MennaHa BpeMeHU [0 HOCTIDKEHMS YPOBHS HeHlTpodu-
noB >500/mMxn coctaBmna 27 (18-44) mHeit, TpOMOOLIUTOB
>20000/mx71 - 38 (15-219) mHeit, HOCTIOKEHST HE3ABUCUMO-
cTu ot reMoTpaHcdysuit — 59 (20-540) neit. [[Boe maiueH-
TOB NOTMO/IN IO IIPVDKUBIICHIS, OAVH TAIMeHT — B CBSI3U C
TSDKETIBIM CeTicricoM Pseudomonas aeruginosae, [pyroit — B
CBSA3M C YKENTyJOYHO-KMIIEYHbIM KpPOBOTEUEHMEM. Y OJHO-
ro MalueHTa HAOTIONANIOCh MEPBUYHOE HEIPVDKUBIICHIE
TpaHcitantata. Opus mauyent noru6 I+115 B cBssu ¢
pasBUTHEM TPOMOOTNIECKOI T MIUKPOAHTMOIATUN U MH(DEK-
L[IOHHBIX OC/IOKHEHNIT Ha (pOHE Tepamuu LIMUKIOCIOPIMHOM
A ¥ TJIIOKOKOPTUKOCTeponfaMu 1o nosoxy ocrpoit PTIIX 3
crenenn. Y 55% MmanueHToB OTMEYaI0Ch pasBUTHE TAXKE/ION
runodyukiyy tpaHciantata (TI'T) .

CHDKeHue [03bl pykcomuTuHmnba ¢ 15 1o 10 Mr 65110 BBI-
HOJIHEHO y 8 TManyeHToB. Y oxgHoro us Hux TI'T paspemn-
nace Ha JI+77, y [pyroro — mocie OTMEHBI PyKCOMUTUHUOA
Ha JI+100. Tpem marjmeHTaM noTpe6OBANIOCh HOMOTHUTEND-
Hoe BBefieHre CD34+ kietox, 3 — uHQY3MA TOHOPCKUX
mumbonutos s nedenns TT'O. Benookkmosnonnas 60-
JIe3Hb IIeYeHU JIETKOJI CTelleHu Habmofanack y 1 manyeH-
Ta, cercuc — 35% (7), MHBa3MBHBIN MMKO3 — y 1 HaljueHTa.
Y 45% 60/MbHBIX OTMeYanach peaKTUBALNA BUPYCHOI MH-
¢dexuym: IMB - 6, BIII' 1 u 2 tuma - 2, BI' 6 tuna - 3,
BK-Bupyc - 1, mapsosupyc B19 - 1. V Tpex mauueHToB
BMPYCHasl peaKTUBalllisl CONPOBOXKJANACh TIeMopparude-
ckuM nuctutoM. Yactora ocrpoit PTIIX II-IV cocraBuna
25% (5), Tsxenoit octpoit PTIIX III-IV cremenn — 15% (3),
xpoundeckoit PTIIX — 40% (8), cpenHelt CTeIleHN TSKECTH
(NIH) - 20% (4), nerkoi crenenu — 20% (4). Y Bcex maru-
€HTOB, NOCTUTLIMX IPVDKUBIECHNS, HAOMIONAICSA IOMHBINA
TOHOPCKMIT XMMEPU3M, KIMHUKO-TEMATONOTMYecKas, MO-

TIEKyNIApHasA peMuccus. 65% IMalMeHTOB JOCTUIIN perpecca
¢ubposa B KOCTHOM Mo3re B cpefiHeM Ha [I+398 (131-748).
MonekynApHbIi M TeMaTONOTMYECKNUII PELUUB 3aperu-
cTpupoBaH y 1 manmenTa Ha J[+665.

[IBYX/IeTHsIsI TPAHCIUIAHTALMOHHAS JI€TAIbHOCTh COCTABM-
nma 15% (95%CI 4-34%), 2-neTHAA 0611ast BBKMBAEMOCTD —
85% (95%CI 60-93%), 2-nmeTHsIsA 6ecCOOBITUITHASA BbIXKIBaE-
MOCTb — 72% (95%CI 45-87%).

ITpu aHanM3e KOHIEHTpALUM PYKCOMUTUHMOA OblIa BBLAB-
JleHa aKKyMy/Inys npenapata ¢ [+7 (Meguana 17,7 Hr/Mi)
K [I+14 (mepmana 43,8 ur/mi, p=0.028) ¢ jocTiOKeHNEM B
IajbHelIeM CTabMIbHON KOHI[eHTpayn. TakuM obpasom
PeRyKIMA HO3bL pyKcomuTyHmba ¢ 15 5o 10 Mr/cyT. MoXxeT
ObITh ompaBpaHa ¢ J+20 ¢ y4eTOM HOCTYDKEHUA CTaOuIb-
HOI KOHIleHTpauuu. Bo3aMOXXHBII HeG/maronpusaTHbIn 3¢-
¢dexT pykcomuTuHMO6a Ha JOHOPCKUII CTBONIOBBIE KJIETKU
HYBeMMPOBaJICA O/larofaps IepephiBy B IIpyeMe IIpenapara
c [1-1 mo [I+4. B cBA3K C 9TMM KOHI€HTPALMA PYKCOMUTH-
H10a He onpepernsiiach Ha [10 y Bcex IalMeHTOB.

3aKnyeHue

[TocTTpaHCIUTaHTALMOHHBI LnKIopochaMuy B KoMOMHa-
LML C PYKCOMUTUHIOOM ITpefcTaBsieTcs: apdexTuBHOIL Te-
parmeBTMYeCKOIT OmIjueli B KadecTBe mpodumaktuku PTIIX
U peryauBa 3a60/1eBaHNs Y MAI[IEHTOB ¢ MIeI0(p1IOPO3OM.
CHiKeHMe J03BI PYKCOMUTUHUOA B IIOCTTPAHCIVIAHTALIU-
OHHOM IIepHOfie BO3MOXKHO TIO3BOJIUT YMEHBIIUTD YaCTOTY
TSDKETION IUIO(YHKIMN TPAHCIUIAHTATA.

KnioyeBble croBa

Pykcomutunn6, Mmenopnu6pos, anmoreHHas TpaHCIUIAHTA-
IVl TeMOTIOTHYECKIX CTBOJIOBBIX K/IETOK.
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Introduction

Despite the armamentarium of highly efficacious therapeu-
tic approaches to treat patients with haemotological malig-
nancies, the choice of therapies to help those with relapsing
forms of leukemia and lymphoma has been limited. The goal
of the present study was to design a novel CD20-specific
CAR and perform a side-by-side comparison of its in vitro
activity with that of the published CD20-specific CARs.

Materials and methods

To this end, we produced lentiviral constructs encoding two
reference CARs based on the murine mAbs 1F5 and Leuls,
as well as the CAR based on the sequence of a fully human
mAb ofatumumab (2F2). In these CARs, structure of the
hinge region was additionally varied, and alternative designs
encompassing a hinge derived from human IgG or lacking a

spacer altogether were tested. T cells from a healthy donor
were isolated, activated, and transduced with the psedotyped
lentiviral particles obtained with the above constructs.

Results

Positive control CAR T cells transduced with a “gold stand-
ard” CD19-specific CAR identical to the one used in Kym-
riah CAR T cell product were also produced (Fig. 1). Next,
we asked whether the CAR T cells obtained displayed any
differences in cytotoxicity against CD20-positive Raji cells.
FACS-based cytotoxicity data shown in Figure 2 indicate
that regardless of the CAR design, all CAR T cells were high-
ly active. Nevertheless, this type of analysis merely represents
a snapshot of cytotoxic activity at a selected time point (4
hrs), so we proceeded to measure the CAR T cell cytotox-
icity in real time by running impedance-based cell prolifer-
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