| SHORT REPORTS

Cellular Therapy and Transplantation (CTT). Vol. 6, No. 3 (20), 2017
Submitted: 22 August 2017, accepted: 29 September 2017

Allogeneic stem cell transplantation
in patients with primary and secondary
muyelofibrosis: a single center experience

Maria V. Barabanshikova, Elena V. Morozova, Ivan S. Moiseev, Julia J. Vlasova, Vadim V. Baykov, Ildar M. Barkhatov,

Elena I. Darskaya, Sergey N. Bondarenko, Boris V. Afanasyev

Raisa Gorbacheva Memorial Institute of Children’s Oncology, Hematology and Transplantation, Chair of Hematology, Transfu-
siology and Transplantology, First I. Pavlov State Medical University of St. Petersburg

Contact: Dr. Maria V. Barabanshikova
E-mail: mashaprian@mail.ru

Introduction

Post-polycythemia vera, post-essential thrombocythemia
and primary myelofibrosis (MF) are BCR-ABL-negative
myeloproliferative disorders with progressive clinical course
and usually poor prognosis. Allogeneic stem cell transplan-
tation (alloHSCT) remains the only curative therapy in pa-
tients with MF. JAK1/JAK?2 inhibitors represent a new ther-
apeutic option in MF patients. Despite significant progress
after JAK inhibitors introduction, it is clear that they don’t
bear curative potential. Nonetheless they may improve the
curative potential of alloHSCT. Here we evaluate our experi-
ence in alloHSCT in the patients with myelofibrosis treated
during the last decade.

Patients and methods

We analyzed the results of alloHSCT in 27 patients aged 49
(30-61) years. Three patients were diagnosed with post-es-
sential thrombocythemia myelofibrosis; four subjects had
post-polycythemia vera myelofibrosis; 20 patients presented
with primary myelofibrosis. By DIPSSplus, 46% (12) patients
had intermediate-2, and 50% (13) patients had a high-risk dis-
ease. Two patients (4%) were transplanted in blast crisis. Mo-
lecular status was available in 22 patients. Among them, 72%
(16 cases) harbored JAK2V617F mutation; 18% (4 patients)
exhibited CALR mutation, and MPL mutation was found in
10% (2 cases) before alloHSCT. Seventeen patients were treat-
ed with JAK1/2 inhibitors including 2 subjects (12%) who re-
ceived the drugs only before alloHSCT, and 88% (15) treated
before and after alloHSCT. Median treatment duration was 6.4
(2.6-22.0) months. The disease stabilization was observed in
65% (11) of the patients; disease progression was detected in
12% (2), and 23% (4) patients achieved clinical improvement.
In six patients, splenectomy was performed due to poor spleen
response. A reduced intensity conditioning (fludarabine
180 mg/m? plus busulfan 8-10 mg/kg) followed by alloHSCT
was performed from unrelated (18), related (7), or haploi-

dentical (2) donors. Fifteen patients received cyclophos-
phamide-based graft versus host prophylaxis (100 mg/kg at
day +3, +4) and 12 patients have got antithymocytic globu-
lin-based prophylaxis (ATGAM 60 mg/kg, or thymoglobulin
5 mg/kg) combined with tacrolimus/methotrexate, or tac-
rolimus/mophethyl-mycophenolate. Stem cell sources were
G-CSF-mobilized peripheral blood progenitor cells (19), and
bone marrow (8). Median number of infused CD34+cells was
6.5x10%/kg (1.4 to 11.9).

Results

Median follow-up was 10 months (1.2-56.1). Primary engraft-
ment was documented in 24 patients. Median time to leuko-
cyte engraftment was 27 (17-230) days, to the platelet engraft-
ment, 30 days (17-230). Three patients experienced primary
graft failure and died due to infection (2) and disease progres-
sion (1). In three cases, the stem cell “boost” was administered
due to poor graft function. Severe sepsis was documented in
5 patients. Viral reactivation was registered in 37%. Moderate
hemorrhagic cystitis occurred in 4 patients. Twenty nine per-
cent experienced acute GVHD grade 2-4, chronic GVHD was
documented in 41%, in 5 cases it was classified as moderate
(NIH criteria). Two patients developed hematological relapse.
One patient was treated with donor lymphocyte infusion and
chemotherapy and died due to the disease progression. An-
other one received DLI and ruxolitinib and achieved disease
stabilization. Nine patients died after alloHSCT: from acute
GVHD (2), from infection (3), from poor graft function/in-
fection (2), from disease progression (2).

Eighty nine percent of patients achieved hematological re-
mission; 81%, full donor chimerism; 91%, molecular remis-
sion; 81%, bone marrow fibrosis regression from grade 2-3 to
0-1. The two-year overall survival was 73% whereas progres-
sion-free survival at two years was 69%. OS was significantly
influenced by a year of transplantation: the 2-year OS over the
2005 to 2014 period versus the 2015 to 2017 was, respectively,
22% versus 100% (p=0.0001).
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Conclusion

AlloHSCT is effective treatment modality for myelofibrosis.
Pretransplant therapy and GVHD prophylaxis modification
may improve the outcomes of alloHSCT.
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BeepeHue

[TocTHOMUIIUTEMUYECKUIT, MOCTTPOMOOIMTEMUIECKUIT U
nepBUYHbIE MUenopubépos orHocarcsas k BCR-ABL-Hera-
TUBHBIM MMENIONPONnpepaTuBHBIM HOBOOOPa30OBaHMAM
(MIIH), xoTopble, KaK IPaBUIO, COIPOBOXKIAIOTCS arpec-
CUBHBIM K/IMHMYECKVM Te4YeHMeM U IUIOXUM IIPOTHO30M.
AjnoreHHas TPaHCIUIAHTALMSA TeMOMOSTIYECKUX CTBOJIO-
BbIX K1eToK (amno-TI'CK) siBisieTcst eqyHCTBEHHBIM Pajiyi-
KaJIbHBIM METO[[OM JIedeHNUA. 3HaUMTENbHBIN IIporpecc B
teparuu MITH pocturayT 61aropaps nosBIeHNIO MHTNOU-
topoB SHyc-kmHa3s (JAK1/JAK2). OgHako sty mpemnaparsl
He IPUBOJAT K M3JIeYeHNI0 OT 3aboneBanms. KomOnHarms
nHrn6uropos JAK1/JAK2 n amno-TTCK moxeT cymiecTBeH-
HO YIy4IINTD pPe3yIbTaThl TPAaHCIUIAHTALMMU. B faHHOM Nc-
CJIefOBAHNM MBI IIPOAHANMM3UPOBAIM OIBIT IIPUMEHEHS
awto-TT'CK y manyenToB ¢ Mneno¢u6po3oM B HallleM IeH-
Tpe 3a MOC/IeHE IATHAAIATD JIeT.

[laumneHTbl n MeTofabl

Mp! npoananmmauposamy pesynbrarsl amto-TICK y 27 ma-
1ueHToB ¢ 2005 o 2017 rox. MennaHa Bo3pacTa cOCTaBMIa
49 (30-61) net. Tpoe maiyeHTOB HAOMIOKANMNACH C AUATHO30M
oCTTpoMbOOIMTEMIYECKIUTT Muenodubpos, 4 — ¢ HMOCTIIO-
MULUTEMUIeCKUM Mueno¢ubposoM, 20 — ¢ IepPBUYHBIM
Mmuenodr6pozoM. 46% (12) OTHOCUINCE K IPOMEXYTOYHO-
My-2 pucky, 50% (13) — K BBICOKOMY PUCKY COITIACHO IIPO-
rHocTuyeckolt mkane DIPSSplus, 4% (2) anno-TI'CK 6bita
BBIIIO/IHeHa B (pase 6macTHOrO Kp3a. [JaHHbIE O MOJIEKYISAP-
HOM CTaTyce ObUIN JOCTYIIHBI y 22 TAlMeHTOB, U3 HUX Y 72%
(16) obHapy>xena mytaunsa JAK2V617F, 18% (4) — myTanus
B reHe CALR, 10% (2) - myrtanus B rene MPL. 63% (17)
nony4any Tepanuio uHrnouropamu JAK1/JAK2, 12% (2) -
nepen nposenenuem awio-TICK, 88% (15) - mo u mocre
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amno-TI'CK. Meanana [IUTEIbHOCTY Tepaluy COCTABUIIA
6,4 (2,6-22,0) mecana. Crabunusanusa 3aboneBanusa Oblaa
mocturuyTa y 61% (11), nporpeccupoBanue - y 12% (2),
KIMHMYecKoe ynyumenne — y 23% (4). OTser Ha Tepammio
OLIeHMBA/ICSI COIMIacHO Kpurtepusim European Leukemia
Net 2013. B mrectu crydasix Obi1a BBIIOTHEHA CIIEHIKTO-
MM B CBSI3M C BBIPQKEHHOI CIVIEHOMEralMell HeCMOTPs
Ha Tepammio nurnéutopamu JAK1/JAK2. Bo Bcex cmydasix
INPUMEHSICA PeXVM KOHIMIVOHVPOBAHNUA CO CHIYDKEHHON
MHTEHCUBHOCTBIO 7103 Oycynbdan 10 mr/kr, ¢rymapabux
180 mr/m?, mpoduIaKTUKa peaKIyy TPaHCIUIAHTAaT IPOTUB
XO03AMHA — TAaKPOIUMYC, METOTPEKCAT/CE/I-CeNT C MCIO/Ib-
soBaneM ATTAM 60 Mr/kr mwmy TMMOIIOOyIMHA 5 MI/KT
(12) n umknodochammpa 100 mr/xr +3, +4 (15). Y dge-
TeIpHafaTy nanyentoB amno-TTCK 6bita BbIIONHEHA OT
nonHoCThI0 HLA-coBMecTMOrO HepOACTBEHHOTO JOHOPA,
y 4 - or yacTuyHo HLA-coBMecTMOro foHOpa, y 7 — OT
POICTBEHHOIO M y 2 — OT TaIVIOUJEeHTNYHOro. B KadecTse
MCTOYHMKA TPAaHCIUIAHTaTa IPUMEHSUINCh Imepudepnde-
ckme cTBoyoBble KimeTku (19) u KocTHbIN Mo3r (8). Menna-
Ha CD34+ kyeTok/Kr Beca pelunyeHTa cocrasuia 6,5 x 10°
(1,4 - 11,9).

Pe3ynbrathl

Menuana Habmogenus coctaBwia 10 (1,2-56,1) mecsnes.
[IpwxuBreHre TpaHCIUIAHTaTa 3apeTMCTPUPOBAHO y 24
HanueHToB. MeayaHa BpeMeHM) IO IPYDKMBIEHNA IO Jiei-
KoLMTaM cocTaBuia 27 (17-230) nHeit, no TpoMboLUTaM -
30 (17-230). Y Tpex maiyeHTOB HaOIIONANIOCH IIEPBUYHOE
HEIIPVDKMBIIEHJe TPaHCIUIAHTaTa, OfMH NOrub OT Imporpec-
cypoBaHys 3a607eBanNs, 2 — 0T MH(EKIMOHHBIX OCTIOXKHe-
Huit. TpeMm OONMBHBIM [ONOMHUTENbHO BBOmMINMCh CD34+
K1eTKu “boost” B cBA3M ¢ rMIIOQYHKIMEN TpaHCIIaHTATa.
Tspxernplii cenicuc HaOMomanca y 5 nanueHToB. PeakTuBanus
BUPYCOB OTMedanach y 37%. Y 4eTblpex NMalieHTOB pasBuI-
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Cs1 TeMOPPArM4ecKuil LUCTUT CPeNHEN CTENEeHN TAXKeCTU.
Ocrpas PTIIX 2-4 crenenn Habmopanack B 29% ciaydaes,
xponndeckass PTIIX - 41%, y 5 manyueHTOB OHa COOTBET-
cTBOBaa cpepHeil crenenu Tspkecty (NIH). Perypus 3a-
6oeBaHNsT OTMeYasICsl Y 2 MALMEHTOB. B mepBoM ciyuae
IIPOBOAM/IACH XMMMOTepAIus B KoMOMHanuu ¢ nHpysueit
moHopckux numeoruros (VIIIJ1), ofHako MaIeHT yMep OT
IIporpeccupoBaHus 3aboneBaHusa. Bo BTopoM crydae mpu-
mensitach VIJIJI B KOMOMHAIMM C PYKCOMUTHMHUOOM, YTO
[I03BOIM/IO HOCTNYDb CTabwamsanuy 3aboneBaHus. [eBsaTb
nanyeHToB yMmepnu nocine anno-TIT'CK: octpas PTIIX 4 cre-
meHy — 2, uHGeKIus — 3, IO yHKIMA TPAaHCIIAHTATa/MH-
dbexums - 2, mporpeccupoBanue 3aboneBaHus — 2.

BoceMbJiecAT #eBATH NMPOLIEHTOB HOCTUIIN IeMaTO/IOTIye-
cKoll pemuccun, 81% — MOITHOTO JOHOPCKOTO XMMEPU3MA,
91% - MoneKyapHOI pemuccun, 81% — perpecca pubdposa
B KOCTHOM Mo3re ¢ 2-3 crenenn no crenenn 0-1. [IByxmner-
Hs1s1 06mjast BbDKmBaemoctb (OB) cocraBmna 73%, AByxteT-
HSIs1 BBDKIBAEMOCTD 63 IporpeccupoBanus — 69%. Bpems
nposefenns amno-TTCK okaspiBano cymjecTBeHHOE BVA-
Hue Ha OB. Tak, 2-netuasa OB npu nposenenun amno-TTCK
B nepuoyp 2005-2014 cocraBuma 22%, 2015-2017 - 100%
(p=0.0001).

3aKoyeHne

Anno-TT'CK sBnsercs a¢peKTUBHOI TepaneBTUIeCKOI OII-
LMl Ipy MepBUYHOM U BTOPUYHOM Muenodubpose. Mo-
mubuKanuA NpeATPAHCIVIAHTAIVIOHHON TepaIuy, PexXin-
MoB npodumaktuky PTIIX MoXkeT yrIy4mmTh pe3yabTaThl
awto-TI'CK mpu fanHOM 3a60/1eBaHNL.

Kniouesble c10Ba

Mueno¢pu6bpos, amno-TT'CK, nuruburops JAK, npodurak-
tnka PTIIX, ncxonpl nedyeHus.
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