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| EDITORIAL

XVI Raisa Gorbacheva Memorial Meeting Hematopoietic Stem Cell
Transplantation. Gene and Cellular Therapy

Alexander D. Kulagin, Editor-in-Chief, Cellular Therapy and Transplantation

RM Gorbacheva Research Institute, BV Afanasyev Department of Hematology, Transfusion Medicine and Transplantation with the
Course of Pediatric Oncology, Pavlov University, St. Petersburg, Russia

Contact: Prof. Dr. Alexander D. Kulagin, e-mail: kulagingem@rambler.ru

The XVI Raisa Gorbacheva Memorial Meeting proceeded at
the Pavlov University from 15 to 17 September 2022. Since
1990, we follow the tradition of holding this symposium as
established by Prof. Boris V. Afanasyev. The present Meeting
is attended by more than 150 clinicians from the numerous
centers of hematopoietic stem cell transplantation (HSCT)
and hematological clinics from Russia, Armenia, Azerbai-
jan, Belarus, Kazakhstan. A number of lectures and reports
are presented online by the leading European specialists in
HSCT and related fields. Many communications concerned
advances in HSCT as a potentially curative approach in the
patients with hematologic malignancies, especially, acute
myeloid leukemia and aggressive lymphomas, as well as ra-
tional usage of targeted drugs able to improve prognosis and
outcomes in malignant and non-malignant blood disorders.

A special scientific seminar was dedicated to cellular therapy
and clinical aspects of CAR-T cell treatment in acute leu-
kemias and lymphomas, as well as other gene-modified cell
products, including future prospects for genome editing. As
usually, a special clinical session contains a number of re-
ports on advances in pediatric oncology and HSCT strategy
in pediatric leukemias and lymphomas. Other specialized
sessions concerned the crucial HSCT-related areas, i.e.,
Transfusion Medicine and Bone Marrow Registries as well as
Supportive Care and Posttransplant Rehabilitation, includ-
ing psychological support for the patients who underwent
intensive chemotherapy and HSCT. The important activities
of medical nurses during HSCT and further management
of patients are reported and discussed at the distinct ses-
sion devoted to role and duties of nursery in HSCT. The best
communications in clinical and research areas were awarded
in the course of poster session.

Over the last decade, our Memorial Symposium has become
a representative platform for sharing the experience in the
field of transplantation, treatment of complications, blood
transfusion, different aspects of transplantation and bone
marrow donation, rehabilitation, nursing practice in a trans-
plant clinic and prospectives of gene therapy. The confer-
ence, as in previous years, brings together various scientists
and specialists, including hematologists, oncologists, trans-
fusiologists, and specialists in laboratory diagnostics, clinical
rehabilitation, biologists, social workers and charity founda-
tions. Intensive clinical discussions at the Meeting attract a
number of the specialists in the field, thus promoting its role
for the multidisciplinary efforts for increasing efficiency and
standardization of HSCT and cellular therapy.

We are much appreciated to all the experts in clinical and
experimental hematology who agreed to share their latest
data in the field of hematopoietic stem cell transplantation,
gene and cell therapy. This Supplement to the Cellular Thera-
py and Transplantation includes a number of current studies
presented as oral or poster communications at the XVI Raisa
Gorbacheva Memorial Meeting.
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EDITORIAL |

XVI Cumnoznym namatu P. M. Topbaueson «TpaHCnnaHTaums
remMono3TUYECKMX CTBOMOBBIX KNETOK. [eHHas 1 KNeToYHaa Tepanua»

Anexcanpp [I. Kynarus, rraBHbIiT pegakTop, ;KypHan «Knerounas Tepanusa u TpancmmaHTamws»

HUM demcxoil onxonoeuu, eemamonozuu u mpaucnaanmonoeuu um. P. M. Iopbauesoti, Kagedpa zemamonozuu, mparcgdysuono-
euu u mpancnaaumonoeuu um. b. B. Adpanacvesa c xypcom demcxkoti onxonozuu; Ilepeviii Canxm-Ilemep6ypeckuii eocyoapcmeen-
Houtl meouyunckuti ynusepcumem um. V. I1. Iaénosa, Canxm-Ilemep6ype, Poccust

C 15 mo 17 centsibpst 2022 roma B Cankr-Iletepbypr-
CKOM TOCY[JapCTBEHHOM MENMIIMHCKOM yHUBEPCUTETE
um. V.II. TlaBnoBa cocrosnca XVI Cummosuym mamaATu
P. M. Top6auesoit. C 1990 roga Mbl IpOo/DKaeM TPagUILINIO
IIpOBEleHNA 9TOrO0 CUMIIO3MYMa, 3a/JI0KEHHYI0 Ipodec-
copom b. B. AdanacbeBriM. B HacTosmem Cummosuyme
IIpUHUMaIN y4actue 6onee 150 KIMHUIMCTOB M3 MHOTUX
LIEHTPOB TPAHCIUIAHTALIMY T€MOIIO3TUYECKUX CTBOJIOBBIX
knetok (TTCK) u remaronormyeckux KIMHUK Poccum,
Apwmennn, Asepbarimpkana, Benopyccun, Kasaxcrana. Psp
JIEKIVIT ¥ TOK/IAJIoB OBUI CHe/laH B PEKUMe OH-JIAlH Befy-
myMu eBponeiickumu crenmanucrtamu B obmactu TTCK u
CMEXHBIX 00/1acTAX MeIMIMHBL. MHOTMe COOOIeHns Ka-
cammuch moctipkeHnit TTCK kak moTeHIManMbHO M3JIeunBa-
IOIIei CTpAaTerny y MALMEHTOB C OHKOIeMaTOMOTMYeCKIMIU
3a60/1eBaHUAMM, OCOOEHHO — TIPM OCTPOM MUETOUIHBIM
JIefiKO3e 1 arpecCUBHBIX MMM(OMax, a TaKXXe paljMOHaIb-
HOTO WMCITONb30BAHMS TAPTETHBIX MPEMAPATOB, CIIOCOOHBIX
YAYYIINATD IPOTHO3 U VICXOABI IIPU 37I0KaYeCTBEHHBIX I JI0-
OpOKayeCTBEHHDIX 3200/IEBAHIISIX CUCTEMBI KPOBIL.

CrienmasibHBINl HAy4YHBIA CeMMHAp OBUI IHOCBAIIEH Kile-
TOYHOI Tepamumm MU KIMHMYECKMM acleKTaM JIedeHNs
CAR-T-x/eTkaMu IpM OCTPBIX JefiKo3ax U nuM¢oMax,
a TaKKe M3YYEHMIO APYIMX TeHHO-MOAU(UIMPOBAHHBIX
K/IETOYHBIX MPOAYKTOB, BK/IIOYasl OyHyliue IepClIeKTUBbI
penmakTupoBaHms reHoMa. Kak 0ObI4HO, ClielianbHast K-
HIYecKas Ceccus cofieprKaa pAf JOK/IaloB O JOCTVDKEHMAX
B fieTckoit onkonoruy u crparerun TT'CK mpu neitkosax n
mumdomax y mereit. [[pyrue crennaan3upoBaHHble CeCCUU
Kaca/IiCh BOKHEMIINX 00/1acTell, CBA3aHHbIX C BBIIIOTHEHN -
em TTCK, t.e. TpaHChY3MOHHOI MEIUUNHBL I PETMCTPOB
TOHOPOB KOCTHOTO MO3Ta, a TAaK)Xe IMOJJep>KMUBAIOLIeil Te-
pamyy ¥ HOCTTPAHCIIIAHTALMOHHOI PeabuInTaIn, B TOM
YlC/le — TICUXOJIOTMYECKOI IIO/Iep>KKM MalllieHTOB, Iepe-
HeCclMX MHTeHCuBHYI0 xumuoTepanuio u TTCK. Baxuble
acmekThl paboThl MeguUMHCKNX cectep B mepuop TI'CK u
IOCTIEAYIOLIETO BefieH s IAIIEHTOB ObIIM OCBELIeHbI 11 00-
CY>X/Ja/IUCh Ha OT/IeIbHOM 3aceflaHNM, IIOCBAIIEHHOM PO/
n obs13aHHOCTAM MenuimHcKoit cectpsl mpu TT'CK. B xozme
IIOCTEPHOI ceccyyt ObUIM OTMEUeHBI NTy4Ile TOKIa/Ibl B 00-
JIACTY K/IMHUYECKOI HayKu U (pyHaMeHTa/IbHbIX UCCTIEHO-
BaHUIL
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3a mocnegHee pecATwaeTe Ham CHUMIO3MYM CTajl Hpef-
CTaBUTENbHBIM (POPYMOM JyIsi 0OOMEHA OIBITOM B 06/1acTi
TPAHCIUIAHTAL[MM, JIEYEHUS OC/IOXXHEHMIl, IepeTMBaHus
KPOBM, Pa3/MYHBIX ACHEKTOB TPAHCIUIAHTALMM U JOHOP-
CTBa KOCTHOTO MO3Ta, peabuInTanmn, CeCTPUHCKON TpaK-
TUKM B KIMHWYECKOV TPAHCIUIAHTONOTMM Y IEepPCIIEKTUB
reHHoit Tepanuy. CHMIO3MyM, KaK ¥ B IPeIbIAylye TOMbI,
co6past pasNYHBIX YYEHBIX I CIIELNA/IICTOB, B TOM YICTIe
IeMaTOJIOrOB, OHKOJIOTOB, TPAaHC(]Y3MOIOToB, CIIelMaIn-
CTOB B 06/1aCTM Ta00PATOPHOIT AMATHOCTUKI, KITMHIIECKOI
peabmnnranuy, OMOTIOTOB, COLMAIBHBIX PAGOTHUKOB U
6/1arOTBOPUTENBHBIX (DOHIOB. VIHTEHCUBHBIE KIIMHIYECKIE
muckyccyy Ha CHUMIIO3MyMe NPMBJIEKIN MHOTUX CIeIya-
JINCTOB B 9TOM OOIACTI, TEM CAMBIM IOBBIIIAS €TO POJIb B
MEXJUCHVIDIMHAPHBIX YCHINAX IO HOBBIMIEHUI0 9 dex-
tuBHOCTY U cTaHgapTusanuy TTCK 1 k7eTo4HoI Tepanun.

MbI mpu3HaTeNTbHbI BCeM CIIELMAMICTaM B 00OIacTu K-
HIYECKON ¥ 3SKCIEPVMMEHTA/IbHOM IeMaTOJIOINM, KOTOpbIe
COITIACU/INACD TIOJENMUThCA CBOMMM IIOCTENHUMM JaHHBIMU
B 00/1aCTM TPAHCIUIAHTALINY TEMOIOITUIECKUX CTBOMTOBBIX
KJIETOK, T€HHON ¥ KJIeTOYHOM Tepanuiu. [laHHOE IpuIoxe-
Hie K xypHany Cellular Therapy and Transplantation Bxio-
qaeT B Ce0s Te3UCHl psAfa TEKYLUUX MUCCAEHOBAHMUI, TIpef-
CTaBJIEHHBIX B BUJ€ YCTHBIX MM IOCTEPHBIX JOK/IAIOB Ha
XVI Cumnosnyme nmamatu P. M. Top6adeBoit.

@ cttjournal.com



| AWARD SESSION

AW-01

Transplantation of human hematopoietic stem cells with (CR5 knock out by CCR5-Uco-TALEN

nuclease to NBSGW mice: pilot study

Yaroslava V. Komarova !, Alena I. Shakirova !, Vladislav S. Sergeev !, Svetlana A. Osipova ?, Ekaterina V. Shchelina ?,
Anatoliya V. Onopchenko 2, Marina L. Vasutina ?, Olga G. Bredneva ?, Kirill S. Yakovlev *, Yana R. Orshanskaya *,
Konstantin V. Sivak ?, Timofey E. Karpov !, Albert R. Muslimov !, Marina O. Popova !, Kirill V. Lepik !,

Alexander D. Kulagin !

! RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia; > VA Almazov National Medical Research Centre,
St. Petersburg, Russia; > AA Smorodintsev Research Institute of Influenza, St. Petersburg, Russia

Contact: Dr. Kirill V. Lepik, phone: +7 (911) 783-95-08, e-mail: lepikkv@gmail.com

Introduction

The method of hematopoietic stem cells (HSCs)
transplantation to immunodeficient mice is an important
component of the pre-clinical development of medicinal cell
products. The traditional in vivo model used to study human
hematopoiesis is NSG mice line, but currently the NBSGW
is gaining interest [Adigbli, 2021]. Unlike NSG, NBSGW
mice do not require pre-transplant conditioning due to the
presence of a mutation of c-Kit, the SCF receptor, providing
an advantage for transplanted cells. In the current study, for
the first time in Russia, NBSGW line was used to study the
engraftment and biodistribution of modified human HSCs
after in vitro editing of the CCR5 gene mediated by TALEN
nuclease. Our objective was to assess the engraftment and
biodistribution after transplantation of hHSCs with CCR5
knockout mediated by TALEN nuclease.

Materials and methods

The production of CD34+ HSCs with CCR5 gene knockout
cell product prototype was performed according to
described protocol [Shakirova Mol. Ther.2022 30;4S1];
prototype samples were cryopreserved. The procedure of
transplantation, observation of animals and biomaterial
harvesting was performed in the Almazov National Medical
Research Centre animal facility. The study included six
NBSGW mice (females) obtained from Jackson Laboratory
(USA), the median age was 9(8-10) weeks. Pre-transplant
conditioning was not performed. On day 0, three mice
were transplanted with CD34+ cells at a dose of 1x105,
two mice at a dose of 2x10, one control animal was mock-
transplanted. Animals were kept in an SPF environment,
under daily supervision, weekly veterinary examination and
weight control. On day 56, mice were euthanized: samples
of blood, bone marrow (BM) and spleen cells were used
for donor chimerism assessment by immunophenotyping
(FACS) (7TAAD/hCD45). The proportion of CCR5 alleles
knock out was analyzed by ddPCR [Mock et al., 2015].
A histological examination of tissue samples of BM, spleen,
heart, liver, kidneys, intestines, muscles and skin was
performed.

Results

During the observation period, no lethal cases were
registered. A weekly weight gain was recorded within the
species norm. A chimerism level assessed by FACS was
3.8%-38.7% in BM with the maximum values in animal
receiving higher HSC doses. In the blood and spleen, the
level of chimerism reached 0.2%-3.8% and 0.5%-1.0%,

respectively. The frequency of CCR5 gene knockout in spleen
cells was 18.6% (13.4%-21.9%), in BM - 19.8%(5.6%-30.1%),
in blood samples the alleles with knockout were not found.
The histological structure of the skin and muscles,
myocardium, intestine, liver, and kidney samples
corresponded to the species norm. In the presented
samples of the spleen of all animals, aplasia of the white
pulp, extramedullary hematopoiesis were detected without
significant differences. The histological structure of BM of
the control animal was normal. Animals of the experimental
group had foci of hematopoiesis formed by non-species-
typical medium- and large-sized cells. Histological
examination showed no signs of neoplasia.

Conclusion

In this pilot study, the method of transplantation of human
HSCs to NBSGW mice was developed. In the absence of pre-
transplant conditioning, the engraftment of human HSCs
was demonstrated. The potential for multilinear recovery of
hematopoiesis and biodistribution of HSCs after the CCR5
gene editing procedure was confirmed.

Acknowledgement

The authors are appreciated for financial support from
Russian Foundation for Fundamental Studies, grant Ne19-
29-04025MxK.

Keywords

Transplantation, hematopoietic stem cells, genome editing,
TALEN, CCR5, model, NBSGW mice, NSG mice.
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AWARD SESSION |

TpaHCI'IJ'IaHTaLI,VIFI reMmono3TnyecKux CtBos1oBbIX KJ1€TOK YenioBeKa C HOKAayToOM reHad (CR5 HYKnea3on
CCR5-Uco-TALEN mbiwam nuHum NBSGW: nunotHoe nccnenoBaHune
SIpocnasa B. Komaposa !, Anena V. Illakuposa !, Bragucnas C. Ceprees ', CBernana A. Ocunosa %, Ekatepuna B. Illennna 2,

Amnaronusa B. Ononuenko %, Mapuna JI. Bacroruna 2, Onbra I. Bpegnesa %, Kupmmn C. SIkosines 2, SIna P. Opmanckas °,
Koncrantun B. Cusaxk *, Tumodeii E. Kapnios !, Anp6ept P. Mycnumos !, Mapuna O. ITomosa !, Kupwin B. Jlenuk ',

Anexcanpgp [I. Kynarun '

! HUY demckoti oHKomoeuw, eemamonozuu u mpavcnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Carnkm-Ilemep6ypeckuii
eocyoapcmeenHblil meouyunckuti ynusepcumem um. V. I1. ITasnosa, Canxm-Ilemep6ype, Poccus; > HayuonanoHuiii Meouyun-
ckuil uccnedosamenvekuti yenmp um. B. A. Anmasoea, Cankm-Ilemep6ype, Poccus; > HUV epunna um. A. A. Cmopodunyesa,
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Beepenue

Meropnka TpaHCIUIAHTALMM [€MOIOITUYECKIX CTBOTOBBIX
xnerok (I'CK) mMMyHOmeMUMTHBIM MBIIIAM SBJIACTCH
K/TIOUEBBIM KOMITOHEHTOM B JOKIMHUYECKUX MCIIBITAHUSIX
Gmomornvaecky MOmUQPUUUPOBAHHBIX MENMIMHCKUX KJIe-
TOYHBIX NPORYKTOB. TPagNIMIOHHON in Vivo MOJENbIO, C-
II0/Ib3yeMOJi JIA YICCTIeiOBAHS YeI0OBEYECKOTr0 IeMOII0934a,
asnAercs muHuA Mbimeit NSG (NOD scid gamma), ogHa-
KO B IIOC/IHNE TOABI BCe Oojiee MOMY/IApHA HOBasl JIMHUA
NBSGW [Adigbli et al., 2021]. B ommmune or NSG, mbin
NBSGW He Hy>KIa0TCA B IpeATPAaHCIIAHTAIVIOHHOM KOH-
AMLVOHVpOBaHMY Onarojapst Hammuamio Mmyrtanmu c-Kit -
petieniTopa ¢akTopa CTBOJIOBBIX KJIETOK, 0OecIieunBaroeit
IIPeUMYIIeCTBO TPAHCIVIAHTMPOBAHHBIX KJIeTOK. B pamkax
HACTOSIILIET0 MCCIeOBaHMs, BIepBble B Poccum, MbImn
9TON MMHUYM OBUIN MCIIO/Ib30BAHbI /TSI MCCIEJOBAHNUS CIIO-
COOHOCTY K MY/IBTH/IMHEITHOMY BOCCTAHOBJIEHNMIO KPOBET-
BopeHus1 u buopacmpenenenns mopuduimposanusix 'CK
YyesloBeKa IocIe in vitro pegaktupoBanusa reaa CCR5 c 1o-
MoIIbIo caiiT-crienududeckoi Hykneassl TALEN.

Lenb

OLeHUTb CIOCOOHOCTD K MYIBTUIVHEITHOMY BOCCTAHOBJIE-
HUIO KPOBeTBOpeHM: U ucxonbl Tpancmantanuu ['CK ge-
noBeka c HokayToM reHa CCRb5 in vivo.

MaTepMaﬂbI n Metoabl

[Tpon3BOACTBO MPOTOTUIIOB KIETOYHOTO NMpopykTa CD34+
I'CK ¢ HokayToM reHa CCR5 6ObIO OCYIECTBICHO B COOT-
BETCTBUY C OIMICAHHBIM paHee IpoToKonoM [Shakirova et al.
Mol. Ther. 2022 30;4S1]; 06pasibl IPOTOTUIIOB KPUOKOH-
cepBupoOBaHbL. IIponenypa TpaHCIUIaHTAIVM, HAOIOfEHME
3a KUBOTHBIMM M OTOOp OMOMaTepuana IpOBONWICA B yC-
noBUsAX BuBapus 6appepHoro Tuma Ha 6asze TV «HMMNL]
uM. B.A.AnmasoBa». B ucciemoBaHme ObIIO BK/IOYEHO
mrectp Mplmreit (camku) myuHuyM NBSGW, monydyeHuble 13
Jackson Laboratory (CIIIA), Menyana BodpacTa cocTaBmia 9
(8-10) nemenp. KonpnimonnpoBanue He mpoBojuniock. Ha
neHp 0 Tpem MblaM OblTa TpOM3BeeHa TPAHCIIAHTALS
CD34+ xieTok B josze 1x10% nBymM — B mose 2x10%, ogHoil
0co0M TpaHCIUIAaHTALVA He IPOBOAWIACh (KOHTPO/b). XKu-
BOTHBIC COTEPXKAINCh B yCnoBuAX OapbepHoro SPF BuBa-
P, TIOJ eXXe{HEBHBIM HAOMIOfieHeM, BeTePUHAPHBIN OC-
MOTP ¥ KOHTPOJIb Beca — eXeHefienbHO. Ha meHb 56 MbIim
ObUIN BBIBEfIEHBI U3 KCIIEpUMEHTA: 00pasiibl KPOBM, KOCT-
Horo mo3ra (KM) 1 K/1eTOK ce/te3éHKI, VICIIONb30Ba/INCD /IS
npoBefienna MMMyHOoeHotumposanus (MIOT) (7AAD,
CD45 yenmoBedeckuii) u nocnegytomero Beipenenus JHK ¢
LIe/TBI0 OIEHKN JIOHOPCKOTO XMMEpU3Ma ¥ JOMM ajUIesieil ¢
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HokayToM rena CCR5 merogom ddPCR [Mock et al,, 2015].
[TpoBefeHO IMCTOMOTMYECKOE UCCIENOBaHNe 06Pa31ioB TKa-
Hert KM, cenmeseHkn, cepplia, e4eHN, MOYeK, KMUIICTHNKA,
MBIIIII] 1 KOXKIL.

Pe3synbtatbl

3a BpeMs HaOMIOfeHA CITyJaeB TMOeV )XMBOTHbIX 3aperu-
CTPMPOBAHO He OBIIO, KaK J IPU3HAKOB HEO/Iaromnony4nms.
3aduKcupoBaHa eXeHefleNbHasA IpubaBka B Bece B IIpe-
menmax BupoBoit HopMel, npusHaku PTIIX oTcyrcTBOBamm.
B pesynprare VIOT 06pasioB 3HaUMMblil YPOBEHb XUMe-
pusma BbpiaBieH B KM - 3,8%-38,7% ¢ MakcuManbHBIMU
3HAYEHMAMM Y 0CO6elt, TTOTyYMBIINX 60/Iee BBICOKYIO O3y
I'CK. B xpoB) U ceneseHke ypoBeHb XMMepH3Ma JOCTUTAl
0,2%-3,8% u 0,5%-1,0% cooTBeTcTBEHHO. YacTOTa HOKayTa
rena CCR5 B keTKax ceneseHKu coctaBunaa 18,6% (13,4%-
21,9%), B KM £ 19,8% (5,6%-30,1%), B o6pasuax JHK kpo-
BII ajijIefieli C HOKayTOM He BBIABJIEHO. [McToapXuTeKToHN-
Ka 06pas1i0B KOXKY ¥ CKeTIeTHBIX MBI, MUOKap/a, KWIIKH,
IIeYeHH, TI09eK COOTBETCTBOBA/IA BIUJ0BOJ HOpMe. B mpep-
CTaBJIEHHBIX 00pasIiax cele3eHKN BCeX )KUBOTHBIX BbIABIIE-
Ha aIuiasys 6eyoil Iy/IbIIbl ¥ BBIPQKEHHbIN SKCTPaMey-
JIAPHBI TEMOII093 — TPEeX/INMHEHas MUETOIPOoNudepars,
6e3 3HauMMBbIX pasmmumit. IIpu mccnegoBaHMM KOCTHOTO
MO3Ta KOHTPOJIBHOTO KMBOTHOTO — HOPMa/IbHOE CTPOEHME
KOCTHOTO MO3Ta. Y 0cobeil 9KCIIepMMEHTaIbHOI TPYIIIbI —
O4Yary KpOBeTBOPEHNs, 06pa3oBaHHbIC He BUIOTUIINYHBI-
MU CpefjHe- I KpyIHOpasMepHbIMM KneTkamu. [Tpu rucro-
JIOTMYeCKOM WCCIeoBaHNM 00pasIloB TKaHeil ¥ OPraHOB
IPU3HAKOB HEOIIA3MI HE BBIAB/IEHO.

BbiBoAbI

B gaHHOM MIIOTHOM MCC/IEOBAaHMU OTPAOOTaHA METOMNNU-
Ka TpaHCIIaHTanuu 4yemoedecknx I'CK mbpimram nmHMn
NBSGW. Ilpu oTCTyTCTBUM IpeATPaHCIUIAHTALMOHHOTO
KOH/IMIVIOHNPOBAHMA 3aUKCUPOBAHBl IPU3HAKNM IIpU-
xkusneanss I'CK uenoseka. IlopTBepXmeHO coxpaHeHMe
CIIOCOOHOCTH K MY/IBTVINHETHOMY BOCCTAHOB/ICHNUIO KPO-
BeTBOpeHuA u 6uopacnpepeneniio I'CK mocte nponenypst
pemaxkTrposanna reaa CCR5.

ABTops! 6marogapsrt 3a GpuHaHCOBYIO MOAmepXKy Poccnmit-
ckuit ®onp DyHmaMeHTanbHbIX VccnemoBaHuMil, TpaHT
Ne19-29-04025MK.

KnioueBble cnoBa

TpaHcranTanys, TeMONMOSTUYECKNe CTBOIOBBIE KIICTKI,
pemaktupoBanue reHoma, TALEN, CCRS5, Mopenb, MBIIIN
NBSGW, mprmn NSG.
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Introduction

Mature T/NK-cell lymphomas (TCL) are a group of rare,
predominantly aggressive non-Hodgkin’s lymphomas that
are also characterized by the development of a refractory or
relapsed disease during standard chemotherapy-based treat-
ments. The introduction of new treatments, such as targeted
immunotherapy, may help to achieve remission in some cas-
es, but not a cure. The only method with a proven curative
potential is allogeneic hematopoietic stem cell transplanta-
tion (allo-HSCT). We analyzed the results of allo-HSCT per-
formed in several centers in Russia and Kazakhstan.

Patients and methods

Allo-HSCT data were analyzed for 24 patients with TCL, who
were treated in 7 clinical centers in Russia and Kazakhstan
from 2005 to 2022. Histological subtypes included: periph-
eral T-cell lymphoma, NOS (n=9); ALK-positive anaplastic
large cell lymphoma (n=10); nodal TFH cell lymphoma, an-
gioimmunoblastic type (n=2) (WHO Classification, 2022).
The remaining patients (n=3) have other rarer types of TCL.
The median age was 37 years (1-58). Median number of
lines prior to allo-HSCT was 3 (1-9). Pre-transplant treat-
ment was mainly based on targeted immunotherapy (n=14):
brentuximab vedotin (n=4); brentuximab vedotin+benda-
mustine (n=3); nivolumab (n=1); nivolumab+bendamustine
(n=1); ceritinib/crizotinib (n=2); brentuximab vedotin + cri-
zotinib (n=1); lenalidomide (n=1); lenalidomide+romidep-
sin (n=1). The conditioning regimens used were reduced
intensity regimens (FluBe n=22; FluMel n=1; FluCy n=1). In
all patients, the GVHD prophylaxis regimen was based on
posttransplant cyclophosphamide.

Results

18 patients were alive at the time of analysis. Median fol-
low-up was 27 months. The median overall survival (OS)
was not reached, the 3-year OS rate was 72%. The median
progression-free survival (PFS) was 17 months, 3-year PFS
is 50%. The subgroup analysis showed that patients who un-
derwent allo-HSCT in a complete response (CR) have an ad-
vantage over patients who underwent allo-HSCT with a par-
tial response or with an active disease status (SD/PD) - (PFS
3-year 73% vs 20% vs 0%, p=0.019). The incidence of acute
GVHD grade II-IV and severe GVHD grade III-IV was 25%
and 21%, respectively. The frequency of chronic GVHD
was 26%. 6 patients underwent anti-relapse treatment after
allo-HSCT with CR achieved in 5 patients, these responses

persist at the time of follow up. Treatment in the post-trans-
plant period was based on stimulation of the graft-ver-
sus-lymphoma (GVL) effects, i.e., donor lymphocyte infu-
sions (n=3), nivolumab (n=1), or targeted treatment, e.g.,
brentuximab vedotin (n=2); crizotinib/ceritinib (n=3).

Conclusions

Our data provide additional evidence that allo-HSCT is an
effective treatment option for patients with TCL. Conduct-
ing allo-HSCT in CR is associated with a better prognosis for
patients with TCL. In our analysis, we also saw the feasibility
of treating relapses after allo-HSCT using targeted antitumor
effects and/or stimulation of GVL effects.

Keywords

T cell lymphoma, peripheral, diagnosis, therapy, hematopoi-
etic stem cell transplantation.
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Beepenue

3penoknerounsie T/NK-kmetounste numdomst (TKII) - aTo
TPYIIIIa pelKUX, IIPEUMYIeCTBEHHO arpecCyBHBIX HEXOIXK-
KUHCKMX TUMQOM, KOTOpbIe TaKXKe XapaKTepy3yIoTCs pas-
BUTUEM pePaKTEePHOrO WINM PELMAUBUPYIOLIETO TeUeHNUs
Ha ¢oHe IpOBefeHMe CTaHAPTHBIX METOJOB JIe4eHUsA Ha
OCHOBE XVIMUOTepanuy. BHefpeHre HOBBIX METOJ, JIeYeHN,
TaKMX KaK MMMYHOTEpamusi, MOXKET IIOMOYb JOCTUTHYThb
peMyCcCHI B OTHEbHBIX CIIyYasx, HO He u3nedeHus. Enyn-
CTBEHHBIII METOJ] C JOKa3aHHbIM MOTEHI[MAIOM U3/IeYeHN
mst TKJT siBisieTcst a/IoreHHAs TPAHCIUIAHTALVSI TeMOII0d-
TUYECKIX CTBONIOBBIX K/1eToK (anno-TT'CK). Mer npoananu-
3MpOBaIM pesynbTaThl BbinonHeHusA amno-TTCK Heckons-
kux neHTpoB Poccrn n Kasaxcrana.

MMaumeHTbl M MeToAbI

Boimmonuen ananus maHHbIX amno-TI'CK y 24 manueHToB
TKJI, HabmomaBUIMXCS B 7 KIMHUYECKUX [eHTpax Poccuu
n Kaszaxcrana c 2005 no 2022 roppl. [ucronorndeckoe pas-
HOOOpasue B GONBIINHCTBE CIy4YaeB [IPeCTABICHO CTIeNy-
rouyvu nogrumnamu: ITTKIT, NOS (n=9); ALK nosuTtuBHas
aHaIUIACTV4YecKass KpyNHOKIeTo4Has numdoma (n=10);
HopanmpHast T-kimetouHas numdoma 13 QOITMKYIAPHBIX
T-xenmepos, anrmommmyHo6nmacteli tin (n=2) (WHO
Classification, 2022). OcranbHble TanueHTshl (N=3) UMET
6onee penxue ¢popmbl TKII. Mennana BospacTa cocTaBuia
37 net (1-58). Menuana konmdectsa auHuin 1o awio-TTCK
3 (1-9). IlpepTpaHCIIaHTALMOHHOE JIeYeHNe IpeuMylle-
CTBEHHO OCHOBBIBA/IACH HA IPOBEIEHUN TapPreTHON UMMY-
HoTepammu (n=14): 6pentykcumab Begotun (n=4); 6peH-
TyKcuMab BegoTuH+06eHzaMycTyH (n=3); HuBOIyMab (n=1);
HIBONMyMab+6eHgamycTus (n=1); uepuTnHUO/KpU30THHIO
(n=2); 6pentykcumab BemoTuH+Kpr3oTuHn6 (n=1). Ipu-
MeHsIeMbIe PEXXVMBI KOHJUIIMOHNPOBAHMSA OBUIM PEXXUMA-
MM CO CHIDKeHHOM umHTeHcuBHOCTBIO (FluBe n=22; FluMel
n=1; FluCy n=1). Y Bcex nalueHTOB pe>XNM IPOPIIAKTIKN
PTIIX 6b1 Ha OCHOBE MOCTTPAHCIUIAHTALMIOHHOTO [[UKJIO-
dochamnza.

Pe3ynbratsl

V3 24 manyeHTOB Ha MOMEHT aHanu3a 18 ObIIM >KMBBHI.
Mennana HabmoogeHuss — 27 MecsaneB. MengmaHa oOueit
BppKuBaeMocty (OB) He OblIa OCTUTHYTA, 3-7IE€THAA BBI-
JKMBAeMOCTh cocTaBmia 72%. MennaHa BbDKMBAEMOCTHU
6es mporpeccuposanus (BBII) or ammo-TI'CK - 17 mec.,
3-netHaa BBII - 50%. Tak e MOMTydYeHbl pe3ynbTaThbl, YTO
HaIMeHTbI, KOTOpbIM IpoBeneHa auto- TT'CK B momHoOM oT-
Bete (I10), nmeroT mpenMyIecTBO Hepes MaleHTaMu, KO-
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topbIM a/U10-TTCK Obla BbIIIOTHEHA IPY JOCTVKEHUY Ya-
CTUYHOTO OTBETA VI C AKTUBHBIM CTaTyCOM 3a060/IeBaHNsA
(C3/I13) - (BBII 3-netHss 73% vs 20% vs 0%, p=0.019). Ya-
cToTa Bo3HMKHOBeHMsA octpoit PTIIX II-IV cremenu u Ts-
xenoit PTIIX III-IV crenenu coctasumy 25% u 21% coot-
BeTcTBeHHO. YacToTa xpoHnyeckoit PTIIX cocrasuna 26%.
6 TanMeHTaM IPOBOAWIN IIPOTMBOPELUAVNBHOE JIeUeHIe
nocne amno-TI'CK ¢ pgoctmwkennem I1O y 5 manueHTOB,
JaHHBIE OTBETBI COXPaHAOTCsA Ha MoMeHT follow up. Jleue-
HIle B IIOCTTPAHCIVIAHTALMOHHOM IIepIOfie OCHOBBIBA/IOCH
Ha YCWIEHMM pPeaKI[MM TPaHCIUIAaHTaTa IMPOTUB IMMQOMBI
(PTIDI) (nudysus goHopckmit mumdpOLuUTOB, HUBOTYMAO)
JWIN Ha TapreTHOM BO3JENCTBMM Ha OITYXOJIeBble K/IETKM
(6peHTyKCMMAab BeTOTHH; KPU3OTUHUO/LIepUTIHO).

BbiBoabl

Hamm pmaHHbBIE ABIAIOTCA JOIOTHUTENbHBIM JOKAa3aTelb-
ctBOM TOTO, 4T0 a/10-TI'CK - addexTnBHBIIT MeTOR Tede-
HuA g nanuenTos ¢ TKIL ITposepenne amno-TI'CK B 1O
npu pedppakTepHOM MM peLUANBUPYIOLIEM Te4eHnH 3a60-
JIeBaHMs CONMPSDKEHO C IYYIINM IPOTHO30M /IS IAI[MEHTOB
¢ TKJL. B HameMm aHa/mM3e MBI TaloKe YBUJEIN Lienecoobpas-
HOCTb ITPOBefeH s edenus perypusos nocie awo-TICK,
HPYIMEHsIs TapreTHOe IIPOTUBOOIYXO/IeBOe BO3/IeiiCTBIE 1/
wm ctumynAnuio PTIIL.

KniwoueBble cnoBa

T-krerouynas mumdoma, nepudepudeckas, AUarHo3, Tepa-
Iy, TPAHCIUIAHTALMsA TeMOIIOSTUYECKIX CTBOJIOBBIX KIle-
TOK.
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is a potentially curative option for patients with high-
risk acute myeloid leukemia (AML). Nevertheless, relapse of
the disease develops in 30-40% of recipients. In recent years,
combined immunotherapy with hypomethylating agents
and donor lymphocyte infusions (DLI) has shown promising
results. The effectiveness of this therapy has not been stud-
ied enough in children with AML. Our aim was to study the
efficacy and safety of combined therapy with azacitidine and
DLI for prophylaxis and relapse prevention after allo-HSCT
in children with high-risk AML.

Patients and methods

The study group included 13 children with AML at the me-
dian age of 12 years (range, 1 to 7 years). Preventive DLI
was performed in 10 patients (78%). Indications for the
preventive therapy included evidence for minimal residu-
al disease (MRD) in 6 patients (46%); cytogenetic relapse
with mixed chimerism (MC) at 85% detected in one patient
(8%); MC levels of 80 to 95% were registered in 3 patients
(23%). Prophylactic DLI were performed in 3 patients (23%)
due to the following reasons: absence of remission at HSCT
(n=1), MRD positivity (n=1) before HSCT, AML evolving
from myelodysplastic syndrome (n=1). In 6 patients (46%),
allo-HSCT was performed from haploidentical donors; 4
patients (31%) were transplanted from a matched unrelated
donor; one patient (8%), from mismatched unrelated donor;
HSCT from sibling was performed in 2 cases (15%). Two pa-
tients received therapy after 2" HSCT. 2 patients developed
a clinically significant acute GVHD. Azacitidine therapy
was initiated at a median of 124 days (D +42 to +1204) after
HSCT. Azacitidine was administered for 5-7 days at a dose
of 35-75 mg/m?* The median number of azacitidine courses
was 3 (1-6). The median number of DLI was 3 (1-8). DLI was
administered at the end of azacytidine course. The first me-
dian DLI dose was 1.0x10° CD3+ cells/kg (1.0x10*-1.0x10),
the median total dose comprised 1.5x10°¢ (1.0x 10*-6.8x107)
CD3+ cells/kg. Clinical response to the therapy was defined
as achievement of MRD-negative status, and decrease of
aberrant transcript copies by 1 log or more, as well as con-
version of MC to full donor chimerism (FDC). Overall (OS)
and disease-free (RFS) survival were estimated from the
time of the first azacitidine administration to death, or last
follow-up/relapse, respectively. Kaplan-Meier curves were
plotted to estimate OS and RES levels. The Mann-Whitney
U-test was used to compare incidence of response between
the groups with different chimerism levels. Statistical analy-
sis was performed using IBM SPSS Statistics v 26 and EZR
(Easy R) Free statistical software.

Results

At the median follow up of 12 months, OS was 69%, RFS was
62%. The incidence of response in patients with MRD-pos-
itive status reached 83%. Among patients who received pre-
ventive therapy, the incidence of response was higher in pa-
tients with full donor chimerism, i.e., 83% vs 0%, p=0.014.
At the same time, RFS values were similar between these
groups: 75% vs 50%, p=0.6. Three patients died from the leu-
kemia progression (23%), one patient (7.6%) deceased from
severe graft hypofunction. One patient developed grade III
toxic hepatitis during the first course of azacitidine. There-
fore, the second course of therapy was carried out at a re-
duced dose. Chronic GVHD was diagnosed in two patients
(15%), i.e., with moderate-grade skin GVHD, and with se-
vere lung GVHD in the patient with a history of severe skin
GVHD. We did not observe acute GVHD after combination
therapy. The patients received effective combined immuno-
suppressive therapy with JAK2 inhibitor and tyrosine kinase
inhibitors.

Conclusions

Combination therapy with azacitidine and DLI proved to
be effective in AML children with high risk for relapse after
allo-HSCT. The best response to therapy was achieved in pa-
tients with MRD and full donor chimerism. This therapy did
not increase risk of developing toxic complications, and may
be performed in outpatient setting.

Keywords

Acute myeloid leukemia, azacytidine, donor lymphocyte in-
fusions.
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[MpodmnakTyeckas n NpeBeHTUBHAsA Tepanus a3aLuUTUANHOM B KOMBUHALMKM C MHGY3MIMM
noHopckux numoouutos noate anno-TICK y peteir  0CTpbIM MUENTIOUAHLIM NIEAKO30M

JIro60B5b A. IIBeTKOBa, Onecs B. Ilanna, Keman 3. Paxmanosa, Auna A. Ocunosa, [Tomnna B. Koxxokapb,
Amnacracus C. @ponosa, Enena B. Cemenona, Anekcangap [I. Kynarus, Trogmuna C. 3ybapoBckast

HI demcxkoti onkonozuu, eemamonozuy u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsviii Cankm-Ilemep6ypeckuil
eocyoapcmeentulil meouyunckuti ynusepcumem um. M. I1. ITasnosa, Cankm-Ilemep6ype, Poccus

Beepenue

AnjioreHHas TPaHCIUIAHTALMA TeMONOITUYECKMX CTBOJIO-
BbIX K/eTok (amno-TT'CK) sABnserca moTeHIManbHO W3Je-
YMBaoLlell OIIMel /I HALMEHTOB C OCTPbIM MUETOUIHBIM
nerikozoM (OMJI) rpymnsl BBICOKOTO pucka. Tem He MeHee,
perauB 3aboneBaHnA pasusaercsa y 30-40% penunmeH-
TOB. B 1oceHme rofbl NOABMINCD JAHHBIE, TeMOHCTPUPY-
rouie 3G PeKTUBHOCT KOMOMHAINMM MHY3UIT JOHOPCKUX
mmbonyros (JIIJI) ¢ runmoMeTHINpYIOLMHA TIpenapara-
MU /I TPOMUIAKTUKY M JIeYeHNs PellufiuBa Mocye ao-
TTCK. ¥ pereit ¢ OMJI apheKTUBHOCTD JAaHHON Tepamnmnu
u3ydeHa HefocTaTouHo. Ilenpro Hamrelr paboThl 6BIIO U3Y-
JyeHne s3PPEeKTMBHOCTU 1 6€30I1aCHOCTY KOMOMHAIINY a3a-
uutyavHa v VI o npodyiakTUK 1 IpeBEeHTUBHON Te-
panuu penyuausa y fieteit ¢ OMJI rpymIibl BbICOKOTO PUCKa.

MauneHTbl M MeTOAbI

B ananus Bxaouensl 13 gereit ¢ muaraosom OMJI ¢ menua-
HOJ1 BO3pacTa Ha MOMeHT Havasia Teparuu 12 et (1-17 ner).
ITpesentuBHOe BBemenue VIJIJI ncnonbsosamm y 10 manm-
enToB (78%). IlokasaHuaAMY /1 Hadana ObUIA — JEeTEeKINA
MMHUMA/IbHOIT ocTaTouHolt 60/me3nu (MOB) y 6 manyeHnToB
(46%), TMTOreHeTVYECKMIT PELIUINB CO CMEIIAaHHBIM XVIMe-
pu3MoM 85% y 1 manueHTa (8%), CMeLTaHHBII XVIMEPU3M OT
80 10 95% y 3 manuentos (23%). [IpodunakTudeckoe BBe-
menvie VIJIJI mposeneno 3 naunentam (23%) BBUY BBIIOJ-
HeHuA awo-TI'CK BHe pemmccun (n=1), mepcucreHnyen
MOB (n=1), guarHosom OMJI 13 MUETOAMCIIACTIYIECKO-
ro cungpoma (n=1). Amno-TI'CK or ramnoueHTM4HOro
IOHOpa IpoBefieHa 6 manyeHTaM (46%), OT COBMECTMMOTO
HepoacTBeHHOro — 4 (31%), YacTMYHO COBMECTMMOrO He-
poxcTBenHoro — 1 (8%), coBmectnmoro cubmunra — 2 (15%).
M3 Hux 2 manyeHTa IOTyYUIN TEPATINIO ITOC/Ie TIOBTOPHO
amno-TTCK. Knuunueckn sHaummylo octpyio PTIIX mo
VT mabmofanu y 2 maiyeHToB. MeanaHa Hadana Tepa-
UK a3alUTUAMHOM cocTaBuaa 124 meusp mocie awio-TTCK
(42 -1204 menn). BBegenne asanuTUAHA BBIIOIHA/I B T€-
yeH1e 5-7 gHell B gose 35-75 mr/m’. MenmaHa 4ucia Kyp-
COB asanuTuaMHa coctaBuia 3 (1-6). VIJIJI BBoguIu ociie
OKOHYAHNA Kypca asanuTtuanHa. Menuana — 3 (1-8) BBepe-
Huit. MegnaHa crapToBoit 5o3sl — 1,0x10° (1,0x10%*-1,0x10°)
CD3+/kr, MemmaHa cyMMapHOI mosbl 1,5x10° (1,0x10°-
6,8x107) CD3+/kr. OTBeTOM Ha TepaIuio CUUTANU JJOCTU-
JKeHue oTpunarenbHoro craryca MObB unm ymenbuienue
4MCIa KOImuit TpaHcKpumTa Ha 1 log u 6onee, a Takxe fo-
CTIDKEHIe TIOTHOTO JOHOPCKOro xumepusma. Oburyo (OB)
n 6espegnuuaysHyo (BPB) BBDKMBaeMOCTb OLieHMBAIN
OT MOMEHTA IIePBOTO BBeJeHMs a3allUTUAMHA IO CMepTu/
[TOC/IE[IHETO HAOMIONeH s/ PEUANBa COOTBETCTBEHHO. Iyt
pacyeToB JJaHHBIX ITOKa3areseil npuMeHsum Mertor Kama-
Ha-Meriepa. [l cpaBHEHMA YaCTOTBI OTBETA MEXY TPYyII-
IIaMy C pasINYHBIM YPOBHEM XUMepU3Ma MUCIIONb30Baln
U-xpurepnit ManHa-YutHu. Bce pacdeTnl mpoBopgumm ¢
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nomotipio IBM SPSS Statistics v 26 n mporpammHOro obe-
crieuenus EZR (Easy R).

Pe3synbtathbl

IIpu mepumane Habmiomenus 1 rog OB cocraBuma 69%,
BPB - 62%. YactoTa orBeTa y MOB (+) manmeHTOB JOCTHTA-
na 83%. Cpenut Bcex MalMeHTOB, IIOTyYMBIINX IIPEeBEHTUB-
HYIO Tepanuio, 4aCTOTa OTBETa 3HAUMMO BbIIlIe IIPY Hau-
YMU TIOTTHOTO JOHOPCKOro xumepusma: 83% vs 0%, p=0014.
IIpn sTom, BPB He pasmmyamach MeXAy JaHHBIMU TPYII-
namu: 75% vs 50%, p=0,6. VI3 3 manueHToB, MOMYIMBIINX
HpoUIAKTUYECKYIO Tepanuio — 2 OCTAIOTCSA B PEMUCCHUN.
Tpoe manuenTos ymepmu BBupy nporpeccun OMIJI (23%),
1 manuent (7,6%) u3-3a TsKeMoM TMIOQYHKLIMYU TPaHC-
mwiaHTarta. OTMedeHbl Cefyolye OCTOKHEHNA: OJVH TIa-
LIVIEHT pasBU/I TOKCMYECKMII TelIaTUT 3 CT. Ha IIEPBOM Kypce
asallMTUIMHA, B CBASY C YeM BTOPOIT Kypc OBUI IPOBEieH B
penyunposaHHoit fo3e. CiaydaeB pasButua octpoit PTIIX
HOC/Ie Havaja KOMOMHMPOBAHHOI Tepammyu He Habmiona-
m. Xpounueckasa PTIIX mocne VIIIJI guarHocTrpoBaHa y
15% maumenTos: y 1 manuenta — PTIIX cpenneit cTenenn
TAKECTY C IOpa’KeHMeM KO, y 1 MalyieHTa ¢ aHaMHEe30M
octpoit PTIIX koxnu III cT. - Taxkenas xpPTIIX nerxux.
[TareHTBI MONTyYanu KOMOMHMPOBAHHYI0 IMMYHOCYIIpeC-
cuBHYI0 Tepannio JAK2 nHrn6uTopom ¢ MHIMOUTOpaMu TH-
PO3MHKIMHA3, ¢ 3¢ DeKTOM.

BbiBoabl

Komb6uuupoBaHHas Tepanus asauntupnHom ¢ VIJIJI nemoH-
cTpupyet 3¢ PeKTMBHOCTD Y IeTell ¢ BBICOKVM PUCKOM pas-
sutys penyausa OMJI mocne ammo-TTI'CK. Hausercmmmit oT-
BeT Ha Tepaluio MpoJeMOHCTpUpoBany manyeHTsl ¢ MODB
(+) ¥ TOMHBIM JOHOPCKUM XMMepMU3MOM. [laHHas Tepanus
He TIOBBIIIAET PUCK Pa3BUTUA TOKCUYECKUX OCTIOXKHEHMI Y
IeTell M MOXKeT IIPOBOAUTHCS B aMOy/IaTOPHBIX YCIOBUAX.

KnioueBblie cnoBa

OcTpblit MUETOUHBI TTeMK03, 5-a3aunTUAnH, MHPY3UM
TOHOPCKUX TMMQOLINTOB.
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Optimization of aseptic care techniques for central venous catheter in patients with

hematological diseases

Tamara A. Gogoleva

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Tamara A. Gogoleva, phone: +7 (911) 934-04-15, e-mail: tamaragogoleva@icloud.com

Introduction

Central venous access is a mandatory condition to perform
allogeneic bone marrow transplantation and intensive ther-
apy in patients with malignancies. Meanwhile, the central
venous catheter (CVC) requires daily nursing care, like anti-
septic treatment and changing of adhesive bandages. Painful
skin irritation and catheter-associated infections are among
the adverse events associated with changing these bandages.
In order to reduce the severity of a pain syndrome, skin dam-
age, and development of infectious complications, it is nec-
essary to search and implement new methods of CVC care.
ConvatecNiltac is a medical anti-adhesive spray which con-
tains liquid silicone compounds for easier removal of adhe-
sive bandages. Currently, there are no available studies rep-
resenting its efficacy and safety in CVC care in the patients
with hematological diseases.

Patients and methods

A total of 56 patients were included into the study with acute
myeloid and lymphoblastic leukemia (n=31), chronic my-
elo- and lymphocytic leukemia (n=4), multiple myeloma
(n=6), aplastic anemia (n=2), myelodysplastic syndrome
(n =1), Hodgkin’s lymphoma (n=1), myelofibrosis (n=1). All
patients were treated at the Department of Bone Marrow
Transplantation of the R.M. Gorbacheva Memorial Research
Institute of Pediatric Oncology, Hematology and Transplan-
tology in 2021-2022. Their median age was 44 years (18-
66). Self-adhesive bandages “Cosmopor” and “Tegaderm”
were used as protective dressings for CVC. The Cosmopor
patch was changed daily, the Tegaderm bandage was applied

every 6 days. Treatment of the CVC injection site was car-
ried out using 3% hydrogen peroxide, and chlorohexidine
bigluconate solution (0.05%). The patients were divided
into 2 groups: in the 1% group (n=20), the ConvatecNiltac
spray was used to remove the bandage. In the control group
(n=26), EcoBreeze antiseptic solution with isopropanol was
used to this purpose. During the hospitalization period, the
incidence of skin irritation, inflammation of CVC injection
site, as well as incidence of systemic infectious complications
was assessed. Statistical analysis was determined by the Chi-
square test.

Results

The incidence rates of skin irritation at the patch site were
lower in the Niltac spray group compared to the controls (5%
and 30.8%, p=0.03). There were no differences found in the
incidence of infectious complications (febrile neutropenia
(70% and 84.6%, p=0.4), sepsis (35% and 53.8%, p=0.33), as
well as cases of inflammation at the CVC injection site (20%
and 34.6%, p=0.44)) among the patients of both groups.
There were no skin allergic reactions to ConvatecNiltac
Spray in either case. Conclusion. Niltac spray for removing
of CVC self-adhesive bandages causes significantly reduced
incidence of skin irritation, but does not affect the risk of
developing infectious complications in patients with malig-
nancy.

Keywords

Niltac, skin irritation, central venous catheter.

OnTMmn3aums MeTopoB yX0[4ad 3d LeHTPaJ/ibHbIM BEHO3HbIM KdTeTepoM y rematonornyecknx

boNbHbIX

Tamapa A. Toronesa

HUI demckoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Carnkm-Ilemep6ypeckuii
eocyoapcmeennolii meouyurckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccust

Beepenue

Hanyume 11eHTpanbHOrO BEHO3HOTO JIOCTYIA ABJACTCA He-
06XOIMMBIM YCIIOBYEM M/ MHTEHCUBHOI Tepaluy U BBI-
MIO/IHEHNUs AJIOTEHHON TPaHCIUIAaHTAIlMM KOCTHOTO MO3Tra
Y OHKOTeMAaTOJIOTMYecKuX OONbHBIX. B cBOIO ouyepenp, 1eH-
Tpa/nbHblil BeHo3HBIN KateTep (LIBK) TpebyeT exxeHeBHOTO
CeCTPUHCKOTO YXOfa, a VMEHHO aHTHCENTUYecKol obpa-
OOTKM M CMEHBI IUTaCTBIPHBIX TOBA30K. K He)kemaTebHbIM
ABJIEHYAM, CBA3aHHBIM CO CMEHOI! JaHHBIX MOBA30K, OTHO-
cAT 60esHEHHOE pasfipakeHue KOXI U KaTeTep-acCOINN-
posanHbIe MHPeKIy. C Lelblo CHYDKEHV BBIPa)KeHHOCTU
0071€BOTO CHHZIPOMA, ITIOBPEXJEHNA KOKHBIX IHOKPOBOB
U pasBUTYA MHQEKIVOHHBIX OCIOKHEHWIT HeoOXONMMBI

HOBble cpenctBa yxoma 3a IIBK. Cmpeit ConvatecNiltac
MpefICTaBIsAeT COO0 MEIUIIMHCKUI aHTUKIIE Ha OCHOBE
JKUIKUX CUIMKOHOB U TIpefjHa3HaueH A yAaJeHUs Kile-
AIIETOCA TepeBA30YHOr0 MaTepuana. VccnemoBaHusA ero
9 PeKTUBHOCTI 1 6€30MaCHOCTY IPUMEHEHNs IIPK YXOfe
3a IIBK y 60/IbHBIX OHKOT€MATOTIOINIeCKOro IpoduIst Ha
CETOHAIIHMUIA IEHb OTCYTCTBYIOT.

MMaumeHTbl 1 MeTOADI

B mccnegoBanue BKIIOYEHDL 56 MAIMEHTOB C OHKOIe€Maro-
jorudeckuMu  3abomeBaHusAMU  (OCTpble MUETONMHbIE U
nMdob6IacTHBIE NTeiK03bI (N=31), XpOHMYECKMe MIeIO0- U
numorneiikossl (n=4) MHOXXecTBeHHas Muenoma (n=6),
arulacTudeckas aHemus (n=2), MMETOFVUCIIIACTUYECKII
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cuappom (n=1), mumdoma Xomkkmua (n=1), muenodu-
6po3 (n=1)), TpoXoAuUBILINE JIeUeHIIe B OTAETEHNN TPAHC-
IaHTauu KocTHoro Mosra HWI pgeTckoi oOHKOIOTHH,
rematonoruy u Tparcmiantonornu uMm. P. M. TopbaueBoit
B 2021 u 2022 ropy. Menyana Bo3pacTa IallMEHTOB COCTa-
Buia 44 roga (18-66). B xauecTBe 3aIlUTHON ITOBA3KM JIC-
I0/Ib30BAJIV CAMOKJIesIyecs IWIacTeipu pupmbr Cosmopor
n Tegaderm. Cmena macTeipst ¢upMbr COSMOpOr BbITON-
HS/IACh €KeIHEeBHO, IIacThIpst ¢upmbr Tegaderm — 1 pas
B 6 mHeit. O6paboTtka Mecta BBemenns LIBK mpoBogumacsh
¢ ucnonb3oBanyueM 3% pacTBOPOM IEPEKNUCU BOJOPOJA U
0.05% pacTBOpPOM X/IOpPreKCUAuHA OUIMIOKOHAaTa. Bonb-
Hble OBUIN pasfieieHbl Ha 2 TPYIIbL: B 1-0it rpymme (n=20)
ONS CHATUA IUIACTBIPHON IMOBA3KM MCIO/Nb30BaNIM CIpeit
ConvatecNiltac, a y manmeHToB 2-0it rpynmsl (n=26) — aH-
TUCENITUYECKNIT pacTBOp «IKobpu3» Ha OCHOBE M3OIpPO-
naHo/ia. B mepmop rocnmuTanyusanyuy OLEHMBANIM YacTOTY
BO3HUMKHOBEHMUA PasfpakeHUs KOXI, BOCHAJIeHUs MecTa
Bxoma LIBK n crcTeMHBIX MH(QEKIMOHHBIX OCTOXXHEHMUIL.
CrartucTuyeckast 3HAUYMMOCTb OLIEHMBANACh KpUTepUeM
Xu-KBafipar.

AL-01
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Pe3synbtatbl

YacToTa CIy4aeB pasmpakeHVs KOXU B MeCTe JIeJKOIlIac-
TprHOﬁ IIOBA3KIN 6I)UIa HIDKE B rpynne ITAaIIMIEHTOB C MICIIO/Ib-
3oBaHueM crpes Niltac 10 cpaBHEHMIO C IPYIIIOi KOHTPOJLA
(5% n 30,8%, p=0,03). He 65110 BBISIB/IEHO pasinymii B 4ac-
TOTe Pa3BUTUS VMH(EKIVOHHBIX OCTOXHeHWiT ((hebpub-
Hoit Heiitporterun (70% u 84.6%, p=0,4), cencuca (35% u
53,8%, p=0,33), a TarKe CIy4aeB BOCIIaJIEHVS MeCTa BXOfia
LIBK (20% u 34,6%, p=0,44) y manueHTOB B 06€VX IPyIIIIax.
Kosxuble aymeprigeckne peakuym Ha crpeit ConvatecNiltac
He ObUIM 3aUKCHPOBAHbI HY Y OJHOTO IalVieHTa. BbIBOADL
VicnonbsoBaune crpes Niltac mpu yacToit cMeHe caMOKJIe-
AMMXCA TUTACTBIPHBIX IMTOBA3OK 3HAYNTE/IBHO CHIDKAET PUICK
BO3HMKHOBEHNA PA3APAKEHNA KOXM, OAHAKO HE BINAET
Ha BEPOATHOCTD Pa3BUTUA MH(beKHMOHHbIX OC/TO>KHEHU y
OOJIbHBIX OHKOI'€MaTOJIOIMYeCKOr0 IPOQIIIA.

KniwoueBble cnoBa

Niltac, pasgpakeHme KOXMI, I€HTPaIbHbII BEHO3HBIN
KaTeTep.

First experience in diagnosis and treatment of Philadelphia chromosome-like acute

lymphoblastic leukemia

Kseniia S. Afanaseva, Polina V. Sheveleva, Olga V. Pirogova, Anna G. Smirnova, Olesya V. Paina, Ildar M. Barkhatov,
Tatiana L. Gindina, Elena V. Babenko, Ivan S. Moiseev, Sergey N. Bondarenko, Ludmila S. Zubarovskaya,

Alexander D. Kulagin

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Dr. Kseniia S. Afanaseva, phone: +7 (921) 185-80-48, e-mail: afanasevaksenyal l@gmail.com

Background

Ph-like acute lymphoblastic leukemia (ALL) is a subtype of
B-cell ALL with poor prognosis. Its prevalence in Russian
population is unknown, mainly due to diagnostic challeng-
es. At the same time, there is no standard approach to the
diagnosis, and most diagnostic methods used are not finan-
cially and/or technically available in clinical laboratories.
Moreover, an optimal treatment strategy, as well as relative
role of JAK-inhibitors/tyrosine kinase inhibitors (TKI) and
allo-HSCT is not defined so far. Here we present the screen-
ing diagnostic algorithm and description of examined and
treated patients.

Materials and methods

Screening for Ph-like ALL is costly and time-consuming
when applying direct search for distinct translocations with
specific rearrangements and affected partner genes. Due
to this reason, the screening algorithm used in our labora-
tory is based on determination of the signaling pathways
involved in a particular case, in order to choose targeted
therapy (TKI/JAK-inhibitors). The algorithm is based on
measurement of TSLP levels on cell-surface of B-lympho-
blasts using multicolor flow cytometry followed by screen-
ing for gene rearrangements by DNA-specific FISH probes
(ABL1, ABL2, CSF1R, PDGFRB, JAK2, CRLF2), or qPCR
(CRLE2). Sixty-five patients in active B-ALL disease at a me-
dian age of 20 (range 2-78 years), without exclusion criteria,
were prospectively screened for Ph-like ALL from February
2020 to August 2022 according to the described diagnostic
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algorithm at the RM Gorbacheva Research Institute of Pedi-
atric Oncology, Hematology and Transplantation.

Results and discussion

Most patients were examined in >1 relapse (n=37, 57%). Ac-
cording to the applied diagnostic algorithm, the incidence of
Ph-like B-ALL was 21 of 65 cases (32.2%). The proportion
of Ph-like patients in adult group (n=42) was 38%, versus
22% in pediatric group. CRLF2 gene rearrangement was the
most frequent finding in the Ph-like cases (n=14, 66.6%),
the non-CRLF2 group accounted for 10.7%. IKZF1 gene
deletion was detected in 29% of Ph-like cases (n=6). Two
patients with ABL1r and ABL2r were treated with dasatin-
ib combined with chemotherapy/blinatumomab resulting
into complete remission (CR). In 5 patients with CRLF2r,
ruxolitinib was added to chemotherapy/blinatumomab/
inotuzumab ozogamicin. Among them, 2 patients did not
achieve CR and developed disease progression despite the
combination therapy. Seven patients underwent allo-HSCT,
only one of them remains in CR1. For the identified Ph-like
group, the 5-year OS and REFS rates after ALL diagnosis were
52.2% (95%CI: 19.08%-85.32%), and 33.3% (95%ClI: 6.65%-
59.95%), respectively.

Conclusion

Diagnosis of Ph-like ALL may not rely on the definite gene
expression profile, but rather on detecting aberrations of
genes encoding the signaling pathways. A panel of FISH
probes covering the most common translocations may be
employed as a screening tool to define this unfavorable ALL

@ cttjournal.com
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subgroup. Noteworthy, higher detection of Ph-like cases in
our adult cohort compared with literature data could re-
sult from selection of relapsed/refractory ALL cases in our
center. At the same time, our limited clinical experience
demonstrated potential resistance even to the combination
therapy with JAK inhibitors. Despite increased OS levels
in this high-risk subgroup of ALL patients due to the new
therapeutic options, the high rates of late relapses remain the

main challenge for this group of young patients. Apparently,
Ph-like patients can benefit from allo-HSCT in CR1, but op-
timal strategies are yet to be determined.

Keywords

Acute lymphoblastic leukemia, Ph-like, tyrosine kinase in-
hibitors, ruxolitinib, allogeneic stem cell transplantation.

[epBbli ONbIT AMArHOCTUKK U Nedyennst Ph-nogobHoro octporo numéobnactHoro nenkosa

Kcenns C. ApanacweBa, [lonuna B. IlleBenena, Onbra B. Iluporosa, Anna I. CmupnoBa, Onecs B. Ilauna,
Unbpap M. Bapxaros, Tatbsana JI. [uaguna, Enena B. Ba6enko, ViBan C. Moucees, Cepreit H. bBougapenko,

JIropmuna C. 3y6apoBckas, Anekcangp [I. Kymarun

HI demckoii onkonoeuu, cemamonozuy u mparcnaanmonozuu um. P. M. Top6auesoti, Ilepsviii Canxm-Ilemepbypeckui
eocyoapcmeenHuiii meouyurckuil ynusepcumem um. Y. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

Ph-miogo6ubiit octpoiit mumbobnactaeit neiko3 (OJIT) -
noarpynna B-xneroynoro OJIJI, XxapakTepusyromasacs He-
O/1aronpUATHBIM IIPOTHO30M ¥ HEM3BECTHOI PaclpocTpa-
HEHHOCTBIO B POCCUIICKOII MOMY/ALNY MAIlMeHTOB, IpeXxe
BCEro M3-3a IMAaTHOCTUYECKNX CI0KHOCTEN. B To >xe Bpems
CTAaHJAPTHBIN IOAXOJ K OVArHOCTMKE JAaHHOJ HO30/I0TMU
OTCYTCTBYeT, a JMCIIO/Ib3yeMble MeTOfbl (PMHAHCOBO M TeX-
HUYEeCKU HeJOCTYIIHBI /I OONIBIIMHCTBA KIMHIYECKIX JIa-
6opatopuit. OfHOBPEMEHHO C 9TVM, OITYMAaIbHAas TAKTHKA
nedeHns1, a Takxke ponb JAK-mHIru6UTOpOB/MHIMOUTOPOB
tuposunknHas (JITK) n amno-TT'CK B HacTosAmee Bpems
He OIIpefeNieHbl. B maHHOI paboTe IpencTaBIeH alrOpUTM
CKPMHMHTOBOIT JUATHOCTUKY U OIMCaHMe 06CIeNOBaHHbIX
MaI[IleHTOB.

Marepuanbl n meToabl

[Touck peapam>XMPOBOK U OIpee/leHNe KOHKPETHBIX re-
HOB-IIApTHepOB IIpy AuarHoctuke Ph-nogo6xoro OJIJI Tpe-
Oyer 6onbuIMX (UHAHCOBBIX 3aTpaT M BpeMeHU. [losTomy
B Hamejl nabopaTopuy pa3pabOTaH aJIrOPUTM CKPMHMHIA
OCHOBAHHBIIl Ha OIpeEMelleHNN 3aJe/iCTBOBAHHBIX B KOH-
KPETHOM C/Iy4yae CUTHA/IbHBIX IyTeil I/ Ja/bHEIIero Bbl-
6opa taprerHoit Tepammu (VITK/JAK-unruburop). JauHsli
aJITOPUTM OCHOBAH Ha M3MepeHyn ypoBHsa TSLP Ha B-mim-
¢dobractax MeTOZOM NPOTOYHON UMTOGIYOPUMETPUU C
Ja/IbHEIINM TIOMCKOM IIEPeCTPOeK B MCC/IEyeMBbIX TeHaX C
nomoisio JHK-crennduunsix FISH-30um08 (ABL1, ABL2,
CSFIR, PDGFRB, JAK2, CRLF2) nnu konnyectsennoit ITLIP
(CRLF2). C despais 2020 r. mo asrycT 2022 1., B COOTBET-
CTBUM C ONVCAHHBIM AUATHOCTUYECKVM a/JITOPUTMOM, B VC-
C/IefloBaHIe BKJIIOYEHBI 65 ITAIIeHTOB C aKTUBHBIM TeYeHVeM
B-OJUI u Mepmanoit Bo3pacta 20 jeT (auanasoH 2-78), yros-
JIeTBOPSIIOIINX KPUTEPYAM BK/TIOUEHVIS.

Pe3synbtatbl n 06cyxpeHne

BONPIIMHCTBO MAalLMIeHTOB OBbUIO 06CIENOBAHO B COOTBET-
CTBUM C anroputMoM B =1 peunause (57%). CormacHo ju-
arHOCTVMYECKOMY QITOPUTMY, BcTpedaeMocTb Ph-1momo6-
Horo OJIJI B maHHOII rpynme coctaBuiaa 21 ciydait us 65
(32,2%). onst Ph-nogo6HbIX 60/IbHBIX BO B3POCTION IPyIIIIe
6p171a 38%, B eTCKOIT — 22%. Hambonee yacto BcTpevanico
nepectporiku B reie CRLF2 (n=14, 66,6% ot Ph-mogo6HbIx
cay4aes), rpynma 6e3 peapamkupoBok CRLF2 cocraBuia
10,7%. Henenus rena IKZF1 onpenensimace B 29% (n=6)

Ph-miofo6HbIX cydaeB. 2 MalMeHTa C peapamKUPOBKOIl B
rere ABL1 u ABL2 nonyvanu fasatuuu6 B KOMOMHALIMN C
XUMMOTepaIert/6IMHaTyMOMaboM C JOCTIDKEHUEM IIOTI-
Holt pemuccuu (ITP), 5 manueHTaMm ¢ peapaHXUPOBKOIL B
rene CRLF2 k xuMnorepanuy/6nuHarymoMa6/MHOTy3yMab
o3oraMmiyH fobasssanmu pykcomutuan6. Cpenu Hux [P He
Obl/Ta ZOCTUTHYTA V 2 OOIBHBIX JjaXke B COCTaBe KOMOMHM-
poBaHHoOI Tepamuu. CeMy HAaI[MeHTaM BBIIOTHEHA aJIIo-
TI'CK, n Tonpko opyu n3 Hux Haxoxgutca B ITP1. Ina rpym-
TIBI MTALIVIEHTOB C A1arHocTupoBanHbiM Ph-mogo6usiv OJ1J1,
5-netusis OB u bBP or MmomenTa mocranoBku OJIJI cocra-
Bunu 52,2% (95%W: 19,08% - 85,32%) u 33.3% (95%CI:
6,65% — 59,95%), COOTBETCTBEHHO.

BbiBopbl

Iuarnoctuka Ph-nmogo6noro OJIJI MOXeT OCHOBBIBATbCS
He Ha oIpepesieHNy TpodUIA SKCIIPEeCCUM TeHOB, a Ha BBI-
sIBJIeHNY abeppalnit B reHaX, OTBETCTBEHHBIX 32 Iepefady
CUTHAJIOB B CUTHa/IbHbIX Ny TAX. [Tanens FISH- 30u70B A
olpefielleHNs MepecTpoeK Hayuboslee 4acTO BOBJICYEHHBIX
TeHOB MOXKET OBbITb MCIIOIb30BaHa B Ka4eCTBe IHCTPYMEH-
Ta CKPVHUHIA JUIA BBIABIICHVA NAaHHOI HeOIarompuATHON
noarpynnsl OJIJI. CTouT oTMeTUTb, YTO B Halllell TpyIIe
6o7ee BBICOKAsl BBIABISIEMOCTb Ph-momoOHBIX CydaeB B
KOTOpT€ B3POC/IBIX MAIIVIEHTOB 110 CPABHEHNIO C IMTEPATyp-
HBIMJ IaHHBIMI MOXKeT OBITb CBSI3aHa C BK/IIOYCHUEM IIa-
LIMEHTOB C penupuBupyomum/pedpaxrepusm (p/p) OJIL
B To >xe BpeMsA Hall OrpaHMYEHHDBIN KIMHUYECKUII OIBIT
IPOJIEMOHCTPUPOBA/ TOTEHLMANBHYI0 PE3MCTeHTHOCTb K
KOMOMHIMPOBaHHOI Tepanuu ¢ fobasnenuem JAK-nHru6u-
TOPOB y yacTu nauueHtoB. Hecmorps Ha ynyumenue OB B
JAHHOI IOATPYIIIIe 60mpubIX OJIJI BBICOKOTO PUCKA, TIPEN-
MYIIIeCTBEHHO 32 CYeT ITOAB/ICHII HOBBIX TePaleBTUIeCKIX
BO3MOXKHOCTeJT, OCHOBHOII ITp06/IeMOil /I MAIIMeHTOB MO-
JIOJIOTO BO3pacTa OCTAeTCA BBICOKAs YAaCTOTA IO3[HUX pe-
1anBoB. Ilo-BuanmMomy, pesynbraTsl Tepanuu Ph-moxo6-
HBIX MAIVIEHTOB MOTYT OBITb Y/IyYIeHBI IIPY BBIIOTHEHUN
amno-TI'CK B IIP1, ogHaKo ONTHMMAIbHYIO CTPATEINIo Tepa-
IINU ellje TIPEACTONT ONPENETUTb.

KniwoueBble cnoBa

Ocrpoiit numdobracTHsI neriKo3, Ph-mogo6HbLL, MHIMOU-
TOPBI TUPO3UHKMHA3, PYKCOMUTUHIO, a/IOTeHHas! TpaHC-
IUTAHTAL[VS] TeMOIIOATIYECKUX CTBOIOBBIX K/IETOK.
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Introduction

Outcomes for patients (pts) with refractory/relapsed acute
myeloid leukemia (r/rAML) are dramatic because of the low
response rate, which reaches less than 30%. Allogeneic he-
matopoietic stem cell transplantation (HSCT) as consolida-
tion of second remission improves three-year overall surviv-
al (OS) from less than 10% to 50%. By this way, the search
for new therapeutic options for pts with r/rAML is relevant
so far. Our aim was to evaluate the outcomes after high-dose
chemotherapy (HDChT) and immunochemotherapy in
adult pts with r/rAML.

Patients and methods

92 pts with median age 34 (18-61) years were included in
the analysis. Status of AML before therapy was as follows:
relapsed (Rel) n=37, refractory (Ref) n=55. HDChT group
included 40 pts treated with “FLAG” with or without anth-
racyclines - “FLAG” n=17 or “FLAG-Ida/Mito” n=23; an-
other group of 52 pts received “FLAG” with gemtuzumab
ozogamicin - “GO-FLAG”. The groups were comparable for
age (p=0.56), sex (p=0.31), genetic risk ELN2017 (p=0.97)
and AML status (p=0.09). Special feature of “GO-FLAG” pts
group were extramedullary disease (ED) in 16 (31%) cases.

Results

Overall response (OR) after HDChT was achieved in 25
(62.5%) pts: complete remission (CR) - 50%, CR with in-
complete recovery (CRi/r) - 12.5%. OR after “GO-FLAG”
therapy were in 38 (73.1%) pts: CR - 51.9%, CRi/r - 21.2.
The less rate OR were observed after “FLAG” 41.2% vs
“FLAG-Ida/Mito” 78% (18 out of 23) vs “GO-FLAG” 73.1%,
p=0.025. HSCT after HDChT was performed in 25 pts
(62.5%), 19 pts were in remission and median time from
OR to HSCT was 89 (19-336) days. Subsequent HSCT in the

“GO-FLAG” group was performed in 27 pts (51.9%) and 25
pts were in remission, with median time to HSCT was 40
(16-224) days. Median follow-up was 35 (18.4-52.2) months.
Two-year OS in the HDChT and “GO-FLAG” groups was
8.7 (95% CI: 5.3 to 16.7) months and 6.4 (95% CI: 4.2 to
8.8) months, respectively (p=0.38). Two-year relapse-free
survival: after HDChT-8.5 (95% CI: 4.3-18.3) months,
“GO-FLAG”-5.1 (95% CI: 3.0-15.5) months, p=0.08. Accord-
ing to multivariable analysis, the risk of any event (EFS) was
decreased after HSCT (HR 0.27; CI95%: 0.19-0.1; p<0.001),
after “FLAG-Ida/Mito” (HR 0.2; CI95%: 0.09-0.46; p<0.001)
and after “GO-FLAG” (HR 0.23; CI95%: 0.1-0.53; p<0.001),
and increased with adverse genetic abnormalities (HR 2.4;
CI95%: 1.0-5.5; p=0.048). Analysis of toxicity demonstrat-
ed no differences depending on the therapeutic groups.
Therapy-related mortality: after HDChT - 10% (causes in 3
pts — cerebral hemorrhagic, 1 pts - sepsis); “GO-FLAG” -
9.6% (3 pts — infections, 1 pts — cerebral hemorrhagic, 1 pts -
progression).

Conclusions

The “FLAG”, “FLAG-Ida/Mito”, and “GO-FLAG” demon-
strated favorable outcomes in pts with r/rAML. After
“FLAG-Ida/Mito” and «GO-FLAG» therapy, there was
significant increase in remission rates when compared to
“FLAG” A distinctive feature of “GO-FLAG” was the high
response rate in patients with ED. The main predictors fa-
vorably influencing EFS were: the choice of “FLAG-Ida” and
“GO-FLAG”, subsequent HSCT.

Keywords

Acute myeloid leukemia, target therapy, high-dose chemo-
therapy, gemtuzumab ozogamicin.
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Beepenue

JIpaMaTMYHOCTD UCXOMIOB B IPYIIIe MalyeHToB (111) ¢ ped-
PaKTepHBIM/PeVAVBUPYIOIUM  OCTPHIM  MUETOUIHBIM
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neiikosoM (p/pOMIJI) obycrmoBneHa HEBBHICOKMM IITAHCOM
Ha JIOCTIVDKEHNME peMMCCHM, He mpepbimaromyuM 30%. Bor-
nonHenue ajtoreHHoit TITCK B kayecTBe KOHCONMMAAIMM
BO BTOPOJI PEMICCHM TIOBBIIIAET IIOKA3aTeNb TPeX/IeTHEN
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o6meit BepkuBaemoct (OB) ¢ menee 10% mo 50%. ITo aroit
MIpMYMHE, MTOUCK HOBBIX TepaIeBTUMYECKMX IOAXOM0B I/
nanyeHToB p/pOMII coxpaHsAeT CBOIO aKTyaTbHOCTb.

Llenp nccnemoBanms — OLIEHUTD UCXOMbI BbICOKOIO3HBIX pe-
xumoB xumuotepanuy (BIXT) u uMMyHOXUMMOTepanuu y
B3pocbIx 1 ¢ p/pOMIL

Marepuanbl n MeToAbl

B ananms BkaoueHo 92 mi. C menmaHoit Bo3pacta 34 (18-
61) roga. Craryc OMJI Ha MOMEHT Hayaja TepalMu: pe-
nupus (Pen) n=37, pedpaxrepusniii (Ped) n=55. BIAXT
nomyywmi 40 mu: «FLAG» n17, «<FLAG+Ida/Mito» n23. Vm-
myHoxumuorepanus — «<FLAG» ¢ remTy3ymaboM o3oramm-
HOoM — «GO-FLAG» 52 my. Ipynmsl 65UIM COOCTaBUMBL
o Bospacty (p=0,56), momy (p=0,31), 10 reHeTHUYECKOMY
pucky ELN2017 (p=0,97), o crarycy OMJI (p=0,09). Oco-
6ennocts 11 u3 rpymmsl «GO-FLAG» — Hammdne akcTpaMe-
IY/ULIpHBIX o4aroB (9M), n=16 (31%).

Pe3ynbTartel nccnepoBaHns

O6wuit orBet (OO) nocne BOXT gocturnyt y 25 (62,5%):
[Monnas pemuccus (ITP)-50%, ITP ¢ HemonMHBIM BOCCTaHOB-
nenueM (II1Pu/B)-12,5%. ITocne «GO-FLAG» OO pocrur-
HyT ¥ 38 1t (73,1%): ITP - 51,9%, IIPH/B - 21,2%. MeHb-
mast gacrora OO Habmopanace y nu mocme «<FLAG» 41,2%
vs «FLAG+Ida/Mito» 78% (18 us 23) vs «<GO-FLAG» 73,1%,
p=0,025. M3 16 11y ¢ OM pgocturimu pemuccun nocne «GO-
FLAG» 14 (87,5%). TTCK mnocne BIXT BbinonHena y 25
i1, u3 Hux ¢ OO 6pi10 19 1. Mennana CpOKOB BBIIIOTHe-
Husa ot OO go TI'CK 89 (19-366) gu. ITocne «GO-FLAG»
TT'CK nposenena y 27 i, u3 Hux ¢ OO 6p110 25 111 ¢ Me-
mmanoit cpoka soinonHenns TTCK 40 (16-224) gu. Menu-
aHa HabmofeHNsT BCell KOropTel coctaBuia 35 (18,4-52,2)
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mec. IsyxnetHas OB B rpynme BIXT u «GO-FLAG» -
8,7 (95% IIN: 5,3 — 16,7) mec. u 6,4 (95% [OU: 4,2 - 8,8)
Mec., cooTBeTCTBeHHO (p=0,38). [IByx/IeTHss Ge3peruans-
Hast BbDKUBaeMocTh: mocie BIXT - 8,5 (95% JIM: 4,3-18,3)
Mmec., «GO-FLAG»-5,1 (95% [U: 3,0-15,5) mec., p=0,08. ITo
JAaHHBIM MY/IBTUBAPMAHTHOTO aHaIM3a, PUCK /T0O0ro co-
6srtust (BCB) camxancs npu Beimonsennu TTCK (HR 0,27;
OV195%: 0,19-0,1; p<0,001), mocine «FLAG-Ida/Mito» (HR
0,2; 11195%: 0,09-0,46; p<0,001) u nmocne «GO-FLAG» (HR
0,23; IM195%: 0,1-0,53; p<0,001), a moBeIIIancs npu Heba-
TONIPUATHBIX reHeTn4eckux usmenenvsx (HR 2,4; [11195%:
1,0-5,5; p=0,048). AHa/mM3 TOKCUYHOCT He IIOKa3aJl pasyin-
YUl B 3aBUMCMMOCTM OT TepaleBTUYecKux rpymni. Jlerann-
HOCTb, CBA3aHHas ¢ Tepanmeis: mocie BAXT - 10% (mpuan-
Hbl ¥ 3 iy - OHMK, 1 nn - cencuc); «GO-FLAG» - 9,6%
(3 it - ot nndexumit, 1 my - OHMK, 1 mig - mporpeccus).

BbiBopbl

[porokonsr Tepanuu «FLAG», «FLAG-Ida/Mito» u «GO-
FLAG» mnpomeMOHCTpUpOBaaM ONaronpusATHblE JCXO-
mpl y mn ¢ p/pOMIJL Tocne tepamuu «FLAG-Ida/Mito» u
«GO-FLAG» Ha0m0[asoch 3HaYMMO€E IOBBILIEHNE YACTO-
Thl pemuccuit npu cpaBHenun ¢ «FLAG». OcobeHHOCTD
«GO-FLAG» BpICOKas 4acTOTa OTBETA y MAI[MEHTOB C Ha-
mraneM 9M. OCHOBHBIMM IIPEMKTOPAMM, ITOJIOXKUTE/TbHO
Bstoniyie Ha BCB 6bum: Bo16op mpoTokonos «FLAG-Ida»
n «GO-FLAG», Beinonnaenue TTCK.

KnioueBble cnoBa

OcTpplit MMeTOUIHBII JIEVIKO3, BBICOKO/I03HAsI XMMIOTepa-
1051, TAPTe€THASI TePAINsI, TeMTY3yMab 030TaMULIIH.
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Introduction

Acute myeloid leukemia (AML) with FLT3 mutations is as-
sociated as subtype of AML with higher relapse rate, short-
er remission period, decreased survival. Mutations in FLT3
can be considered as a promising molecular target for the
treatment of patients with FLT3-mutated AML, particularly
refractory or relapsed (r/r) AML. Allogeneic hematopoiet-
ic stem cell transplantation (allo-HSCT) as consolidation of

second remission improves three-year overall survival from
less than 10% to 50%. Our aim was to evaluate the outcomes
after gilteritinib therapy in adult pts with r/r AML.

Patients and methods

52 pts with median age 54 (18-79) years were included in
the analysis, and 17 of pts were older 60 years old. Status of
AML before therapy was as follows: primary refractory — 15
(28.8%), secondary-refractory — 5 (9.6%) and relapsed - 32
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(61.5%). Pts with secondary AML were observed in 19.2%.
The ITD mutation was detected in 88.5% and TKD - mu-
tation in 11.5% of cases. Patients received gilteritinib 120
mg once daily, mostly 1 or 2 of the 28-day cycles of therapy
(59.6% and 25%, respectively).

Results

Overall response (OR) rate was in 41 (78.8%) pts: complete
remission (CR) was documented in 32.7%, remission with
incomplete recovery (CRi/r) 23.1% and morphological leu-
kemia-free state were also observed in 23.1%. Allo-HSCT
was subsequently performed in 28.8% of all treated patients.
The median age of this group of patients was 39 (18-68) years.
The median time from OR after gilteritinib to allo-HSCT
was 45 (8-156) days. Median follow up was 16.5 (7.0-26)
months. Median of two-year overall survival (OS) was 6.9
((95% CI: 5.2-14.9) months and disease-free survival (DFS)
in the group of patients who achieved remission was 19 (95%
CI: 8,4 - o) months. By the multivariate analysis, event-free
survival was significantly associated with successful bridging

ACUTE LEUKEMIAS |

to allo-HSCT (HR=0.3; CI 95%: 0.1-0.7; p=0.08). The most
common complication was hematological toxicity: neutro-
penia 4 gr. - 78% with median duration 36 (4-325) days
and thrombocytopenia 4 gr. - 56.1% with median duration
was 55 (4-325). Sepsis/bacteremia was observed in 31.8%
and bacterial pneumonia - 13.6%. Of the specific compli-
cations of Gilteritinib, the most frequently observed were
edema (15.2%), myalgia/arthralgia (15.2%), dry skin/itching
(12.1%). Therapy-related mortality: No unexpected toxicity
was observed after therapy. Therapy-related mortality was
3.8% (2 causes - infections).

Conclusions

Gilteritinib in patients with r/r FLT3-mutated AML demon-
strated favorable outcomes with satisfactory tolerance to
therapy. Thus, gilteritinib can be used as a bridge to allo-
HSCT in adult patients with r/r FLT3-mutated AML.

Keywords
Acute myeloid leukemia, target therapy, gilteritinib.
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Beepenue

Ocrpblit Mytenonaublii eiiko3 (OMJI) ¢ MyTaLusAMU B TeHe
FLT3 accoummpyercs ¢ KOPOTKMM IEpPHOLIOM PEMUCCUN
OMJI, BBICOKO}T YacTOTOV PeIUANBOB, HU3KVMIU IIOKa3a-
TenAMu BbDKMBaeMocTyu. FLT3-MyTanumu MOXHO paccMa-
TPMBATh KaK MEPCIEeKTUBHYIO MOJIEKY/IAPHYIO MUIIEHD /I
nedeHn manyeHToB ¢ OMJL, B ToM uiicrie ¢ peppakTepHBIM
wm penypyBypyomyM (p/p) OMJIL. Bomonnenne amio-
TeHHOIl TPaHCIUVIAHTALMM TEeMOIO3TUYECKUX CTBOTOBBIX
kneTok (amno-TTCK) B kauecTBe KOHCOMMUIALIMU BO BTO-
pOIt peMucCHN MOBBIIIAET IIOKA3aTe/Ib TPEXIeTHell 0b1eit
BbpKmBaeMocTy (OB) ¢ menee 10% o0 50%. Lenbio paboTs
ObL/Ia OLIEHKA VICXOJOB IIOC/IE TePAINN IMITEPUTUHIOOM Y
B3POC/IBIX MalueHToB ¢ p/p OMJIL.

MauneHTbl 1 MeTOAbI

B ananus 6buiM BKIOYeHbl 52 manyenTa (II[) MeZVaHON
Bospacta 54 (18-79) ropma, n3 Hux17 miy Opn crapure 60
net. Craryc OMJI o Havana Tepammu ObUI CIELYIOLIMM:
nepBUYHO-pedpakTepHbiil — 15 (28,8%), BTOpMYHO-ped-
paktepHbI — 5 (9,6%) u peuupusHblit — 32 (61,5%).
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[Tarmentsl co BropuyabiM OMJI Habmomanuch B 19,2%.
Myranus ITD 6bta BoisiBrieHa B 88,5%, a TKD-myranus —
B 11,5% cnyu4aes. ITaiuenTs! noay4damy runteputuantd 120
Mr 1 pas B [IeHb, IPEUMYILECTBEHHO 1 mmm 2 28-IHEeBHbIX
1uk/I0B Tepanuu (59,6% u 25%, COOTBETCTBEHHO).

Pe3synbtathbl

O6muit orBet (OO) 6511 MONTyUeH y 41 (78,8%) m1y: nonmHas
pemuccus (ITP) 6pu1a 3adukcupoBana y 32,7%, pemuccus
¢ HemonHbIM BoccTaHosnenneM (ITPu/B) - y 23,1%, mop-
¢donornyecky cBOOOIHBI OT JIeiIKO3a CTATyC TakoKe ObLI
mocturuyT y 23,1%. B mocnenmyromem amto-TTCK 6pina
nposefieHa y 28,8% u3 Bceit KoropThl. CpefHMIT BO3pacT
9TOJI TPYIIBI MalyeHToB cocTaBua 39 (18-68) net. Menu-
aHa BpeMeHu o OO mocie Tepamuy IMITEPUTHHIOOM L0
TTCK cocrasuia 45 (8-156) nueir. Meguana HabmoOgeHns —
16,5 (7,0-26) MecsAneB. MenyuaHa JBYX/JIeTHeil 001iell BbI-
JKMBAEMOCTH cocTaBuma 6,9 (95% [U: 5,2-14,9) mecsiies,
a IBYXJIeTHsA Oe3pelMIMBHAsA BBDKJBAEMOCTb, B IpYIIIIE
M1, JOCTUTIINX peMuccui, coctasmna 19 (95% JU: 8,4-o0)
Mecsnes. IIpy BbINOTHeHMM MHOro(paKTOPHOTO aHAjIN3a,
peamusanusa amno-TT'CK 6bima ¢akTopoM 3HaUMMO yIyd-
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nratormm ucxox (HR=0,3; CI 95%: 0,1-0,7; p=0,08). Haunb6o-
jlee PaCIPOCTPAHEHHBIM OCTOXKHEHVEM Oblla TeMaTOMOT N -
4YecKas TOKCUYHOCTD: HeMTporneHus 4 CT. — 78% ¢ MeMaHo
IPOAOKUTENbHOCTY 36 (4-325) nmHelt n TpoMbouuToIme-
HUA 4 CT. — 56,1% ¢ MenyaHoi IPOO/DKUTEIBHOCTI 55 (4-
325). Cencuc/mHdekIiys KpoBOTOKa Habmofanacs y 31,8%,
a GakTepuasbHas MHeBMOHUA — y 13,6%. VI3 crenndue-
CKMX OC/IOKHEHMIT TMITepuTHHNbGa Hambomee 4acTo Ha-
6moganncy otekn (15,2%), muanrus/aprpanrus (15,2%),
cyxocTb Koxn/3yp (12,1%). CMepTHOCTD, CBAI3aHHAA C Te-
pamnneit, coctaBuia 3,8% (2 IpUYUHBI cMepTU — NHPEKIN-
OHHBIE OC/IOKHEHMA).

AL-04

BbiBoabl

Tnrepurnan6 y manyentos ¢ p/p FLT3-MyTupoBaHHBIM
OMJI mpomeMOHCTPUpPOBaAN OIArONPHATHBIE Pe3y/IbTAThI
IIpU YZIOBJIETBOPUTEIBHON II€PEHOCUMOCTU Tepamuy. Ta-
KM 00pa3oM, IMITEPUTHHNMO MOXKET MUCIOIb30BATbCA B
KauecTBe «MOCT»-Tepamuu mepep ato-TTCK y B3pocpix
nanyenToB ¢ p/p OMJI ¢ myranuamu B rere FLT3.

KniwoueBble cnoBa

OcCTpblit MUETOUIHBII eIIK03, TapreTHas Teparist, TUITe-
putHHKOG.
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Introduction

Mutations in the FMS-like tyrosine kinase 3 (FLT3) gene
occur in 20-30% of adult patients with acute myeloid leu-
kemia (AML). Detection of FLT3 mutation is associated with
a higher relapse rate (RR) and leads to worse overall (OS)
and event-free (EFS) survival. Administration of midostau-
rin (Mido), a potent FLT3-kinase inhibitor, in AML FLT3+
in combination with chemotherapy (CT) and after allogeneic
hematopoietic stem cell transplantation (allo-HSCT) can re-
duce the relapse rates.

Objective

To evaluate the role of allo-HSCT in adults with FLT3+ AML
treated with Mido in CT.

Patients and methods

The study included 74 patients who received CT with Mido in
induction, consolidation and maintenance therapy. The me-
dian age was 48(18-74) years. Median follow-up period was
11.7 (1.1-36.8) months. The median level of leukocytes was
50.6 (1.6t0469.0)x10°/L. FLT3-ITD mutation was detected in
61 (82%) patients. The favorable prognostic group ELN2017
(Fav-ELN2017) included 4 (5%) patients; intermediate
(Int-ELN2017), 58 (78%) patients; unfavorable prognosis
(Unfav-ELN2017) — was assessed in 12 patients (16%).

Results

Complete remission (CR) was achieved in 51 (69%) pa-
tients (Fav-ELN2017 - 100%; Int-ELN2017 — 79% and Un-
fav-ELN2017 - 50%). Early mortality was 8% (6 patients).

17 patients (23%) were primarily refractory. The median du-
ration of CR in Int-ELN2017 was 7.5 (0.5-36) months com-
pared to 4.7 (2.7-35) months in Unfav-ELN2017 group. In
the total group, OS was 53 months (95% CI 37-69), and FES,
37 months (95% CI 23-51). 17(33%) patients developed a re-
lapse at a median of 7 months (2.7-13). The relapse rate was
higher in Unfav-ELN2017, 67% compared with 29% in the
Int-ELN2017 group. Allo-HSCT was performed in 21(28%)
patients, 12 of them were in CR1. After allo-HSCT, Mido was
restarted at a median of 75 (31-370) days. The disease-free
survival (DFS) was longer when allo-HSCT was performed
in CR1, compared with patients without HSCT, i.e., 81 (95%
CI 57-99) vs 40 months (95% CI 17-63, p=0.06).

Conclusion

Disease-free survival in adult patients with FLT3+AML is
higher after allo-HSCT performed in CR1 compared to the
patients who received only CT in combination with Mido.
Keywords

Acute myeloid leukemia, target therapy, midostaurin.
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Beepenue

Myranumn renos FMS-niogo6Hoit Tnposunkunassl 3 (FLT3)
BcTpeyarTcsa y 20-30% B3pOC/IbIX TALMEHTOB C OCTPBIM MM-
enmouaHbIM neiikosoM (OMIJI). Boianenue myraunu FLT3
accoluMpoBaHO ¢ 6ojiee BBICOKOI 4YaCTOTOI PELNINBOB,
YTO IPUBORUT K yXyAueHuto obmeit (OB) u 6eccobbrTnmii-
Holt (BCB)BBDKMBAEMOCTM [AaHHOJ TpYMNIIBI IAIJMEHTOB.
Hasnauenne wunruburopa FLT3-kuHa3bl MUfoOCTaypuHa
(Mupo) mpu OMJI FLT3+ B coyeTaHUM C IPOrpaMMHOI XU-
muorepanueit (XT), a Tak)Ke 1oCIe a/yIOreHHOM TPAHCIIIaH-
TaIUM TeMOIIO3TUYECKUX CTBONOBBIX KneToK (ammo-TI'CK)
II03BOJIIET YMEHBIINUTD YaCTOTY PeLUUBOB.

Llemp pa6oTsl — ouernts ponb awio-TTCK y B3pocibix
OMJI FLT 3+, nonyyasmux Mupo B nporpammuoit XT.

MaumeHTbl M MeTOAbI

B umccnenoBaHue BKIIIOYEHB! 74 MaljMeHTa, KOTOPbIE IIO-
nyvanu nporpammuyo XT ¢ Mujgo Ha 9Tamax MHELYKLUI,
KOHCOMUAALUY ¥ IOJJepXKuBaroweil tepanuu. Mexnana
Bo3pacTa coctaBuia 48 (18-74) met. Mennana HaOMIOnEHNIS
11,7 (1,1-36,8) mec. Mennana ypoBHs nerikorutos 50,6(1,6-
469,0)x10°/n. Mytauus FLT3-ITD 6bita BblsABIeHa Y
61(82%) marueHToB. B 611aronprATHYIO MPOTHOCTUIECKYIO
rpynmy ELN2017 (BI-ELN2017) Bouumn 4(5%) maijueHTa,
B npomexxyTounywo (IIT-ELN2017) - 58(78%) marjueHTa, B
He6maronpusatHyto (HBI-ELN2017) — 12(16%) maumeHTOB.

Pe3ynbratsbl

[Tonnas pemuccus (IIP) mocturmyra y 51(69%) manu-
entoB (BI-ELN2017 - 100%; IT[-ELN2017 - 79% u HBI-
ELN2017 - 50%). Panuss meranbHOCTh cocTaBmma 8%(6
nanyentoB).  IlepBuyHoO-pedpakTepHBIMM  OKa3ajlCh
17(23%) manueHToB. MeanaHa HPOJO/DKUTENBHOCTI
ITP B III-ELN2017 cocraBuna 7,5 (0,5-36) mec., B HBI-
ELN2017 - 4,7(2,7-35) mec. B o6meit rpynme OB 6bira
53(95%I1 37-69) u BCB 37(95%M 23-51). ¥ 17(33%)
MAIVIEHTOB B ITOCTIEfICTBIIE Pa3BIIICS PELMANB C MELMAHON
7(2,7-13) mec. Yacrora peumpmusoB 6buta Bbimie B HBI-
ELN2017 - 67% npotus 29% B III-ELN2017.
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Amno-TI'CK nposenena 21 (28%) manueHTy, n3 Hux 12 B
ITP1. ITocie amno-TI'CK Mupmo 6bl1 BO30OHOB/IEH C Meyia-
Hoit 75 (31-370) mreir. [Tpn BoimonHennn anno-TTCK B ITP1
6e3peruauBHas BbDKBaeMocTs (BPB) 6bU1a Bhilite 10 CpaB-
HEHNIO C malueHTamu 6e3 tpancrantanum, 81(95%/11 57-
99) nporus 40 (95%[/1 17-63) ipu p=0,06.

3aknyeHue

BPB y B3pocnbix OMJI FLT3+ ponbie nocne awio-TTCK B
ITP1 no cpaBHEHMIO C MALMEHTAMMY, IOTYYaBIIUMU TOIBKO
nporpamMmHyto XT B coueTanuu Mupo.

KnioueBble cnoBa

OCTpblit MME/IONIHBII JIEVKO3, TapreTHas Tepalnys, MULO-
CTaypMH.
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Introduction

Currently, the population data concerning treatment effica-
cy in adult patients with acute myeloid leukemia (AML) are
virtually absent in Russian Federation. Moreover, according
to some limited observation series, the survival rate for this
disorder does not exceed 10-20%. To determine population
characteristics and treatment results of AML patients in Rus-
sia, a Cooperative Program for the Diagnosis and Treatment
of Acute Myeloid Leukemia in Russian Federation was initi-
ated by the Tin'’kov Family Foundation. The key parameters
of the program include early immunophenotypic and mo-
lecular, as well as cytogenetic diagnostics and HLA typing,
providing early access to allogeneic hematopoietic stem cell
transplantation (allo-HSCT) for the risk groups with inter-
mediate and unfavorable genetic findings.

Patients and methods

This analysis was performed in an initial cohort of 200 pa-
tients enrolled from 29 participating centers since October
2021 to August 2022. After signing an informed consent
form and evaluating compliance with inclusion criteria, the
patients were subject to routine diagnostics, as well as to kar-
yotyping, immunophenotyping, molecular genetic analyses
of the bone marrow. HLA typing of the patients and poten-
tial donors was performed at the facilities of RM Gorbacheva
Research Institute.

Results

The primary diagnosis of AML was confirmed in 82.5% of
patients (n=165). Acute lymphoblastic leukemia was diag-

nosed in 6.5% (n=13); acute promyelocytic leukemia, in
4.5% (n=9); myelodysplastic syndrome, in 3.5% (n=7), and
other diagnoses were established in 3% of cases (n=6). Fur-
ther analysis was performed in the verified AML group. The
median follow-up time for the living patients was 54.5 (18-
307) days. The female-to-male ratio was 53.9% versus 46.1%
(89 to 76 cases, respectively), with median age of 52 years old
(18 to 83). When stratified by the ELN criteria, favorable risk
was defined in 20% of patients (n=33), intermediate, in 50.3%
(n=83); unfavorable, in 29.7% (n=49). AML with myelo-
dysplasia-related changes was diagnosed in 18.8% (n=31) of
patients, and 6.7% (n=11) have undergone prior chemother-
apy due to another malignancies. According to the results
of cytogenetic examination (n=114), aberrant karyotypes
were found in 56% (n=64), complex karyotype was detected
in 11.4% of cases (n=13). According to results of molecu-
lar genetic analysis, mutations were most often detected in
FLT3 (35/141, 24.8%) and NPM1 (30/139, 21.6%) genes.
In the group of patients who underwent induction therapy
(n=110), complete remission was achieved in 47% (n=52)
of cases, whereas 16% of the patients (n=17) were primar-
ily refractory, early mortality was registered in 37% (n=41).
In the group of patients who underwent allo-HSCT (n=12),
the median time from the time of diagnosis to HSCT was
189 days (104 to 266). Allo-HSCT from matched related,
matched unrelated, mismatched unrelated and haploiden-
tical donors was carried out in 33.3% (n=4), 8.3% (n=1),
41.7% (n=5) and 16.7% (n=2) of patients, respectively. Allo-
HSCT was performed in the first complete remission in
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66.6% (n=8) of cases; in the state of active disease, in 33.4%
(n=4). Early mortality was 12.5% among the patients who
achieved remission (n=1), being 75% (n=3) in the active dis-
ease group. The median follow-up time after allo-HSCT for
survivors was 60 days.

Conclusion

As seen from the first results of the Cooperative Program
for the Diagnosis and Treatment of Acute Myeloid Leukemia

ACUTE LEUKEMIAS |

unfavorable AML forms was revealed. We have also noted
high percentage of early mortality and long median time
before allo-HSCT were. During further development of the
program, one should overcome these major barriers in order
to improve the survival rates.

Keywords

Acute myeloid leukemia, allogeneic hematopoietic stem cell
transplantation, cooperative program.
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TPAHCIUIAHTALMI0 TEeMOIOITUYECKUX CTBOMOBBIX K/IETOK
(anno-TI'CK) B mpoMeXyTOYHOI ¥ HebGIaronpusITHOI re-
HeTUYECKIX IPYIIIax.

BeepeHue

B macroammit momeHT B Poccmiickoit Defepannm npak-
TUYECKU OTCYTCTBYIOT IIONY/IALIMOHHBIE JaHHBIe 00 9¢-
(EeKTMBHOCTM JIeYeHMA OCTPOrO MMEJIOMJHOTO JIeiKO3a
(OMJI) y B3pocnbix manyeHToB. Kpome Toro, mo mmero-
IMMCS OTPaHMYEHHBIM JJAHHBIM BBDKMBAEMOCTD IIPU 3TOM
Hososoruy He mpesbinaeT 10-20%. C 1enbio onpeneneHns
MIOMY/IAIMOHHBIX XapaKTepucTuK nanuentos ¢ OMJI u pe-
3ynbTaToB nedeHns B Poccun «@onmom cemby TMHBKOBBIX»
6bl1a MHNIMMpPOoBaHa «KoomepaTusHasa mporpamMma 1o fu-
arHOCTMKE ¥ JIEYEHNIO OCTPOTO MUENTO6IaCTHOTO /IeiiKo3a B
Poccuiickoit ®epepanum». KinoueBbiMu mapamMeTpamu mpo-
TPaMMBI SIBJISIIOTCS PAHHss MMMYHO(EHOTUIINYECKas], MO-
TIEKYIAPHO-TEHEeTUYeCKasd, IUTOTEHTNYEeCKas JMarHOCTIKA
u HLA-TunupoBaHme ¢ paHHMM BBIXOZIOM Ha aJI/IOT€HHYIO

MaumeHTbl M MeToAbI

Hannplil aHanmu3 nposBefieH Ha 200 IepBbIX IAIMEHTOB,
BKJIIOYEHHBIX B IIPOrpaMMy ¢ OKTsA6ps 2021 1o aBryct 2022
u3 29 y4acTBYIOLIIMX LeHTpoB. Ilocne nmopnucanus ¢popmel
MH(QOPMUPOBAHHOTO COINIACUA M OLIEHKY COOTBETCTBUA
KpUTEpUAM BK/IIOYEHNA, TallYieHTaM HapsAny C PYTUMHHOI
IVaTHOCTUKON BBIMONHANNCH KapUOTUNIMPOBaHNUE, UIMMY-
HO(EHOTUIINMPOBaHNUE, MOJIEKYIAPHO-OMONIOTYecKye JIC-
CNIelOBaHMA KOCTHOTO MO3ra, a Takke HLA-tunuposanue
HALMEeHTOB JM HNOTEHIMAJbHBIX JOHOPOB B JIa00paTOpMAX
HUNM 0OTuT um. P. M. Top6aueBoit.
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Pe3ynbratsl

Huarnos OMJI 6bpur mopTBepkieH y 82,5% IaIMeHTOB
(n=165). Y 6,5% (n=13) 6bUI yCTaHOBJ/ICH AMArHO3 OCTPBbII
M OoO6IaCTHBI JIeiiK03, ¥ 4,5% (n=9) — ocTpblil IpomMue-
JIOLMTAPHBIIL JIeNK03, ¥ 3,5% (n=7) - MuenopyuciacTude-
CKMIT CMHAIPOM, ¥ 3% (n=6) — nmpoune ayarHosbl. JanbHeit-
IIMiT aHA/IN3 BBIIIOTHEH B M30/1MpoBaHHON rpymne OMIL
Menmata HaOMIOMEeHs /I KMBBIX MAI[IEHTOB COCTABUIA
54,5 (18-307) gueit. COOTHOLIEHVIE MTALIMEHTOB YKEHCKOTO U
My»XcKoro noma - 53,9% (n=89) u 46,1% (n=76) coorser-
CTBEHHO, MefjMaHa Bo3pacrta cocraBmiaa 52 ropa (18-83).
ITpu crparuduxanuu no pucky ELN 6raronpusaTHblil puck
6b11 ompernenne y 20% (n=33) manyeHTOB, IPOMEXYTOY-
HbII - ¥ 50,3% (n=83), HeOmaronpuATHLIL — y 29,7% (n=49).
OMJI ¢ M3MeHeHUAMM, CBSISAHHBIMU C MUETONVICIIIa3/eN
ObUT AyarHocTupoBaH y 18.8% (n=31) mauyeHTOB, IIpef-
LIECTBYIOIIYIO XMMIOTEPANIO B aHaMHe3e Iepenecn 6,7%
(n=11). Ilo pesympraTaM BBIIOJIHEHHBIX LUTOI€HETHYe-
CKMX mccenoBanmit (n=114), aHOMa/IbHBIIT KAPMOTUI OB
o6HapyxeH B 56% (n=64), KOMIUIEKCHBIII KapPUOTUIT ObIT
ompepenet B 11,4% uccnenosanuit (n=13). ITo pesynbraram
BBIITO/IHCHHBIX MOJIEKY/LAPHO-T€HeTYECKUX ~MCCIIef[OBa-
HUII HanboJIee 4acTo MyTalLy OIpefe/sUch B reHax FLT'3
(35/141, 24.8%) n NPM1 (30/139, 21.6%). B rpynme manu-
€HTOB, IIPOIISAIINX 9TAll MHYKLIMOHHOI Tepamu (n=110),
pemuccra 6bUta gocTurHyra B 47% (n=52) ciaydaes, mep-
BUYHASA XUMUOpedpaKTepHOCTb cocTaBmwia 16% (n=17),
PaHHAA JIeTaIbBHOCTD — 37% (n=41). B rpymnne nanmenros,
nporrequyx atamn anno-TTCK (n=12), meguana or MOMeH-
Ta MOCTAHOBKM JMarHosa {0 TPaHCIIAHTAIUM COCTaBMIA

AL-06

189 (104-266) mueit. Anno-TT'CK ot monmrocteio HLA-co-
BMECTMMOTO POJCTBEHHOTO, HEPOJCTBEHHOIO, YaCTUYHO
HLA-coBMeCTMMOTO HEPOACTBEHHOTO U TaIlJIOMAEHTUY-
HOTO JoHOpa 6blTa BeIIOMHEHA B 33,3% (n=4), 8,3% (n=1),
41,7% (n=5) u 16,7% (n=2) cay4aeB COOTBETCTBEHHO. B
CTaTyce IEpBOi KIMHMKO-TEMATONIOTMYECKON DPEMUCCUN
awto-TI'CK 6bl1a BbIIONHEHA Y 66,6% (n=8) manueHToB, B
craryce aKTMBHOTO 3aboneBanns — y 33,4% (n=4). B rpym-
Ile PeMVICCUM PAaHHsA IeTA/IbHOCTD cocTaBwia 12,5% (n=1),
B IPYyIIIle aKTUBHOTO 3abonmeBannsa — 75% (n=3). Mexgnana
Habmonenusa nocie amno-TT'CK 1 )KUBBIX MMaLeHTOB CO-
ctaBuia 60 gHe.

BbiBopbl

ITo mepBbIM pesynbTaTam peanusanuy «KoomepaTusBHOI
IIpOTpaMMBI 110 JMATHOCTUKE 1 JIEYEHNIO OCTPOTO MUEION -
Horo Jeitko3a B Poccniickoit Demepanyn» BoisiBIeHa 60/Tb-
mas JOJsA TeHeTHdYecKu HebmarompuATHbIX dopm OMII,
OTMeYeH BBICOKMII IIPOLIEHT paHHel JeTaJbHOCTU U JJIN-
TelbHOE BpeMs 1o nposesieHns auto-TI'CK. Janpreiimee
pasBUTHE IPOrpaMMBbl TpebyeT IPeofoNeHNs STUX OCHOB-
HBIX TIPeTATCTBUI [JIA YIY4ILIeHNs ITOKa3aTenell BbDKUBA-
€MOCTH.

KnioueBble cnoBa

OcTpplit MUENTOMAHBIN /1eJIK03, a/UIOTeHHas TPAHCIIAHTa-
1M TeMOIIO3TUYECKUX CTBOJIOBBIX K/IETOK, KOOIlepaTUBHAas
IIporpaMma.

Influence of allogeneic hematopoietic stem cell transplantation on the treatment outcomes
in patients with Ph-positive acute B-lymphoblastic leukaemia

Valeriia C. Luchkina, Olga A. Aleshina, Zalina T. Fidarova, Larisa A. Kuzmina, Galina A. Isinova, Ekaterina S. Kotova,
Anastasia N. Vasileva, Sergey N. Bondarenko, Valerii A. Lapin, Zalina Kh. Akhmerzaeva, Mikhail Y. Drokov,

Vera V. Troitskaya, Elena N. Parovichnikova

National Medical Research Center for Hematology, Moscow, Russia

Contact: Valeriia C. Luchkina (Apartseva), e-mail: Apartsevavk@gmail.com

Introduction

Hematopoietic stem cell transplantation (HSCT) has im-
proved the results of treatment in patients with hematolog-
ical malignancies. This option is included in Russian treat-
ing protocols of acute B-lymphoblastic leukaemia (B-ALL)
from very high-risk group, in particular for Ph-positive var-
iant. The aim of our work was to determine an importance
of HSCT after the achieving of CR1 in adult patients with
Ph-positive acute B-lymphoblastic leukaemia, to determine
risk factors during an execution of program therapy.

Materials and methods

From 2012 to 2022, 68 patients with first identified Ph-posi-
tive acute B-lymphoblastic leukaemia were included in
retrospective analysis, median age is 35 y.o. (17-72), m/
£=29(43%)/39(57%). Leukocytosis more than 30x10/79/n
was identified in 29 patients (43%). The type of chimeric

transcript was identified in 56 patients: p190/p190+p210/
P210=33(59%)/9(16%)/14(25%). Patients were treated ac-
cording to the research protocols RALL-2009+TKI (12
patients); RALL-2012+TKI (26), and RALL-2012m+TKI
(24). An approach of low-dose constant chemotherapy was
applied for the program therapy (CT), in combination with
non-stop usage of imatinib being replaced by dasatinib in
cases of lacking molecular remission on the 70" day of the
protocol.

Results

Clinical and hematological remission (CR1) was achieved
after Ist induction in 67 (98.5%) patients. Molecular com-
plete remission (MolCR) on the 70" day was achieved
in 25 patients (37%), dependent on the protocol used:
RALL-2009+TKI/RALL-2012+TKI/RALL-2012m+T-
KI=4(33%)/13(50%)/8(33%). Allo-HSCT was performed in
31 patients (46%) with CR1. The 5-year overall survival (OS)
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comprised 55%; relapse-free survival (RFS), 35%; mortality,
35%.; early mortality was 3% (n=2). No statistically signifi-
cant differences were found for OS and RFS, depending on
age, treatment protocol, type of chimeric transcript, achieve-
ment of MolCR on 70" day. There were statistically signif-
icant differences of OS between patients with leukocytosis
>30%x1079/1 at the onset (32%), versus cases with lower leu-
kocytosis (74%, p=0.024). Four subgroups of patients were
discerned during the OS and RFS analysis: CT with or with-
out allo-HSCT in the patients <45 y.o. (“CT+BMT”, “CT”);
CT with, or without allo-HSCT over 45 y.0. («CT45+»,
“CT+BMT45+”). OS levels in all groups did not show signif-
icant differences (“CT+BMT” 68% vs “CT” 50% vs “CT45+”
67% vs “CT+BMT45+” 40%). Better RFS was revealed in the
“CT45+” group (70%, p=0.016). RFS in “CT+BMT” group
(43%) was significantly higher compared to the «CT» group
(0%, p=0.005). There weren't any significant differences be-
tween groups “CT45+” (70%) and “CT+BMT45+” (40%),

ACUTE LEUKEMIAS |

whereas RFS of “CT45+” reached 70%, RFS of “CT+B-
MT45+” reached 40%. Transplant-related mortality in
“CT+BMT” group was 15% (n=4) (sepsis — 3, graft failure -
1), 12% (n=3) of patients died due to relapse of the disease.
Transplant-related mortality in “CT+BMT45+” group (n=5)
was 60% (graft failure, 1; graft-versus-host disease, 2 cases).

Conclusion

Allo-HSCT in CR1 improves the results of treatment in pa-
tients with Ph-positive acute B-lymphoblastic leukaemia due
to reduced probability of relapse. There are controversial re-
sults of allo-HSCT in patients over 45 y.o. with CR1, due to
high transplant-related mortality.

Keywords
Acute B-lymphoblastic leukaemia, Ph-positive, allo-HSCT.

BnusiHve TpaHcnnaHTaLmMm anfioreHHbIX reMono3TMYECKNX CTBOJTOBbIX KIETOK Ha pe3ynbrathl
neyeHns B3podibix 6onbHbIX Ph-no3uTnBHLIM 0CTpbIM B-numdobnactHbiM neiiko3om

Banepus K. JIyukuna, Onbra A. AnemmnHa, 3anuna T. ®upaposa, /lapuca A. Kysemuna, lanuna A. VicuHosa,
Exarepuna C. KoroBa, Anacracusa H. BacunbeBa, Cepreii H. bougapenko, Banepmii A. JlanH, 3annHa X. AxMep3aesa,
Muxamnn 0. [Ipokos, Bepa B. Tpounxkas, Enena H. IlapoBnunnkoBa

Hayuonanvruiii meouyuxckuii uccnedosamenvckuii uenmp eemamonoeuu M3 PO, Mockea, Poccus

BeepeHue

BrpinonHeHNe a/UIOTeHHON TPAHCIUIAHTALMY TeMOIIOdTIYe-
CKMX CTBONMOBBIX KneTok (ammo-TI'CK) mossommmo ymyd-
IINTb Pe3y/IbTaThl Tepalnuy reMo61acTo30B. JJaHHBIN BUJ
Tepanuu BKIOYeH B Poccmiickue IIPOTOKOJBI JIeYeHUA
ocTpbix B-nmum¢pobnactabix eitko3os (B-OJII) us rpymmsl
OYeHb BBICOKOTO PUCKA, B TOM uucie Ph-mosutusHoro Ba-
puanTa 3ab6oneBanus. Llenb paboTsI cocTosa B Ompenene-
Hny 3HaueHnA amno-TI'CK B ITP1 y B3poc/ibIx OO/NBHBIX €
Ph-nosurusueiM B-OJIJT 1 ¢pakTOpsI prcKa Ipy BBIIOIHE-
HIUY IPOTPaMMHOII Te€paIu.

Marepuanbl n metToabl

C 2012 1o 2022 IT. B KCCIeNOBaHMe BKIOUEHO 68 6OMbHBIX
¢ BrepBble BoisiBieHHbIM Ph-mosutnsubiM B-OJ1JI, menna-
Ha Bospacra 35 et (17-72), M/5k=29(43%)/39(57%). Jleii-
KouTo3 6omee 301079/ 6611 BoLsABIEH y 29(43%) 607b-
HbIX. Tun TpaHcKkpunra ompefneneH y 56 6onbHbx: pl190/
Pp190+p210/p210=33(59%)/9(16%)/14(25%). BonbHble
IIPOXOAWIIN JiedeHNe B paMkax mpoTokona Ph+OJIJI-2009
(12 60mpHbIX), Ph+OJIJI-2012 (26) u Ph+OJIJI-2012m (24).
B uporpammuoit tepanuu (XT) mpumeHsIcs OpUHIUI
HU3KOJ03HON IIOCTOSHHON XMMMUOTEPANM B COUYETAHUU C
MMOCTOSIHHBIM IIPYMEHEHNEM MMaTUHMOa, CO CMEHOIT Ha Ja-
3aTVHUO B CITydae OTCYTCTBMS MOJIEKY/IAPHO peMUCCUM Ha
70-11 ieHb Tepanum.

Pe3ynbratbl

Kimnanko-remaronorngeckas pemuccus (I1P1) nocne 1 kyp-
ca MHAYKLUY JOCTUTHYTa ¥ 67 (98,5%) manyenTos. More-
Ky/spHyIo pemuccnio (MP) Ha 70-11 enb gocturiu 25(37%)
OObHBIX, B 3aBUCHMMOCTH OT mportokona: Ph+OJIJI-2009/
Ph+OJUI-2012/Ph+OJUI-2012m=4(33%)/13(50%)/8(33%).
Anno-TTCK B ITP1 6su1a BoimonHeHa 31 6ombHOMY (46%).
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5-neTHsAg obmas BeDKMBaeMoctb (OB) cocraBuma 55%,
6e3peruuBHas BbDKMBaeMoCTh (BPB) — 35%. Panuss se-
Ta/JIbHOCTD cocTaBwia 3% (n=2). [Ipu onenke OB 1 BPB ne
BBISIB/ICHO CTaTUCTUYECK! 3HAYVMMBIX Pas3/INuMil B 3aBUCHU-
MOCTY OT BO3pacTa, IPOTOKOJIA TEPAINy, TUIIA XVIMEPHOTO
TPaHCKPUITA, focTikeHnsa MP na 70-11 fens. [JocToBepHO
XyXXe pes3yabrarhl Tepamuy npu oueHke OB y 60nbHBIX ¢
VHULMAIBHBIM JIeMKOoLMTO30M Oomee 30x10A9/n — cocra-
Buna 32%, B OTIMYKMM OT TALIMEHTOB 0e3 JIEeKOIMTO3a —
74% (p=0,024). ITpu anamise 5-netneit OB u BPB 65110 BBI-
meneno 4 rpynmsl: XT ¢ u 6e3 amto-TT'CK monoxe 45 et
(«XT+TKMp», «XT»), XT ¢ u 6e3 ammo-TTCK crapiue 45 net
(«XT45+», «XT+TKM45+»). ITokasarenn OB Bo Bcex rpyI-
nax goctoBepHo He pasmudanuch («XT+TKM» 68% vs «XT»
50% vs «XT45+» 67% vs «XT+TKM45+» 40%).

JJocToBepHO Jydllle pe3ylbTaThl Tepaluyl ObUIM TOCTUI-
HyTHI B rpymnne «XT45+» — 5-nernasa bPB cocrasuma 70%
(p=0,016). B rpynme namuentos monoxe 45 net «XT+TKM»
bPB cocraBuna 43%, 94T0 3Ha4MMO JTy4llle B CPAaBHEHUU C
rpynmoi «XT» (BPB - 0%) (p=0,005). B rpymie nanueHTos
crapie 45 JleT IOKa3aHO, YTO JNOCTOBEPHBIX pasan4uil B
rpynmax ¢ amno-TT'CK 1 6e3 ee BBIIIOMTHEHNS He MIOTY4YeHO,
opHako 5-netHAA BPB B rpynmne «XT45+» cocraBuna 70%,
a B rpynne «XT+TKM45+» - 40%. B rpymme «XT+TKM»
(n=26) TpaHCIIaHTAIIMOHHAS IETAIBHOCTD cocTaBmia 15%
(n=4) (cencuc - 3, orrop>keHue TpaHcianrara — 1), 12%
(n=3) moru6no or peumpmsa. B rpymme «XT+TKM45+»
(n=>5) TpaHCIUTaHTAUMOHHAs JIeTaAbHOCTh — 60% (oTTOP-
JKeHVs TpaHcIvtanTaTa — 1, PTIIX - 2).

BbiBoAbI

Bomonuenne amwio-TTCK B IIP1 6ompabiM Ph+ B-OJIJI
MOJIOXKe 45 JIeT yIydlllaeT pe3y/lbTaTbl TEPaluy 3a CYeT
CHIDKEHNSI BEPOSATHOCTU DPasBUTUs pelypuBa. B rpyime
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MaIeHToB cTapile 45 et pesynpTarsl amno-TTCK s I1P1
NPOTMBOPEYMBBIE, 3a CUET BBICOKOJ TPAHCIIAHTALIIOHHO
7IeTa/IbHOCTHL.

AL-07

KnioueBble cnoBa

Ocrpoiit  B-mumdobnactheiit  neitko3, Ph-mosntusHbliL,
amno-TTCK.

Modern approaches to predicting post-transplant relapse of acute myeloid leukemia in

children

Zhemal Z. Rakhmanova, Olesya V. Paina, Ildar M. Barkhatov, Ilya V. Kazantsev, Ayrat M. Sadykov, Svetlana V. Razumova,
Polina V. Kozhokar, Anastasiya S. Frolova, Liubov A. Tsvetkova, Elena V. Babenko, Tatyana L. Gindina, Alexander L. Alyanskiy,

Elena V. Semenova, Ludmila S. Zubarovskaya

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Olesya V. Paina, phone: +7 (921) 747-04-32, e-mail: paina@mail.ru

Introduction

Relapse of acute myeloid leukemia (AML) after allo-HSCT
remains one of the main causes of treatment failure. Clas-
sical approaches for predicting the risk of AML recurrence
after allo-HSCT are based on detection of minimal residu-
al disease (MRD) by flow cytometry and molecular biology
studies of recurrent aberrations. Recent studies of gene char-
acteristic of leukemic stem cells (LSCs) defined at the onset
of the disease have shown independent prognostic value for
children with AML. Data on the pre-transplant level of LSC
expression can serve as an additional tool in assessing the
risk of post-transplant AML relapse. The aim of our study
was to evaluate the influence of MRD status on the results of
allogeneic HSCT (allo-HSCT) in children with AML, being
determined both by classical methods and according to the
genes characteristic of LSCs.

Materials and methods

To assess the MRD by classical approaches, we analyzed data
of 95 children with AML in the 1* and 2" remission. Allo-
HSCT was performed over the period of 2008 to 2021. The
median age at the time of allo-HSCT was 8 years (5 months
to 19 years). Negative MRD status was documented in 67
(70.6%) patients, 28 (29.4%) children had a positive MRD
status according to molecular genetic studies and/or immu-
nophenotyping results. Myeloablative conditioning (MAC)
was given to 58 (61%) patients, reduced-intensity condition-
ing (RIC) was performed in 37 (39%) patients. Allo-HSCT
from full-matched related donors was performed in 13
(15%) patients; from unrelated donors, in 48 cases (50%);
from haploidentical donors, in 34 (35%) patients. All pa-
tients received GVHD prophylaxis including post-transplant
cyclophosphamide (PtCy) in 59 cases (68%). For pre-trans-
plant evaluation of the LSC gene expression, RT-PCR was
performed for the bone marrow samples of 50 patients. At
the time of allo-HSCT, 37 (74%) children with AML were
in 1% or 2™ remission, whereas 13 (26%) exhibited active
disease. The median age in this cohort was 6 (1-18) years.
Among the patients in 1* or 2 AML remissions, 3 chil-
dren (8%) received allo-HSCT from a full-matched sibling
donor; 15 (41%), from an unrelated donor; 19 (51%), from
a haploidentical donor. GVHD prophylaxis based on PtCy
was received by 29 patients (78%). The DNMT3B, GPR56,
CD34, SOCS2, SPINK2, IL2RA, FAM30A, and ABL genes

were studied by real-time PCR, followed by calculation of
the pLSC6 score using the following formula: (DNMT-
3b*0.189)+(GPR56*0.054)+(CD34*0.0171)+(SOCS2*0.141)
+(SPINK2*0.109)+(FAM30A*0.0516).

Results

At a 5-year median follow-up in MRD+ patients detected
by standard methods, the OS is 67.9% vs 73.1% in MRD(-)
patients (p=0.83). Relapse-free survival (RFS) was 53.6%
vs 80.6%, respectively (p=0.01). When assessing expres-
sion levels of the genes characteristic of LSC, 18/37 patients
(49%) were assigned the pLSC6 level above the median.
Only 6/18 patients in 1% or 2™ remission with high pLSC6
were MRD-positive. The linear regression analysis included
the patients with pre-transplant response, as well as patients
with active disease. It did not show any association between
blast counts/MRD and pLSC6 values (OR 1.002; 95% CI:
0.979, 1.025). The 1-year RFS in the CR patients was not sig-
nificantly different between low-pLSC6 (78.9%) and high-
pLSC6 (66.7%) cases (p=0.62). The early relapse rate in CR
patients was significantly higher in high-pLSC6 subgroup
compared to low-pLSC6 (22% and 0%, accordingly; p=0.03).

Conclusions

Minimal residual disease status before allo-HSCT does not
exert a statistically significant effect upon OS. However,
MRD-positivity negatively affects RES values. The pre-trans-
plant level of genes characteristic of LSC showed prognostic
significance independent of classical methods for assessing
MRD, with respect to early post-transplant AML relapse in
children.

Keywords

Acute myeloid leukemia, allogeneic hematopoietic stem cell
transplantation, minimal residual disease, leukemic stem
cells.
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Beepenue

Penupaus octporo mmenoupgHoro neiikosa (OMJI) mocre
anno-TI'CK ocraeTca ofiHOM U3 OCHOBHBIX NPUYMH Hey-
mau tepamuyu. CoBpeMeHHBbIE MeTOf[bl IIPOrHO3VMPOBAHMA
pucka penupma OMJI mocne amno-TI'CK yuursiBaror
JaHHbIe INPEATPAHCIUVIAHTAIIIOHHOIO YPOBHA MUHMMAJlb-
HOJl octatouHoit 6omesun (MOB) meTomamy IIPOTOYHOI
IIMTOMETPUN U MOJIEKYILIPHOI OMONOruN, KOTOpble B Ha-
cToslIee BpeMA MMPOKO PACIIPOCTPAaHEHBI B KIMHIYECKOI
npakTyuKe. B HeaBHMX MCCIeOBAaHMAX 3KCIPECCUM TeHOB
TejikeMuuecknx cTBonoBbIx KineTok (JICK) 6bu1a mokasana
He3aBUCHMasA IPOTHOCTUYECKAas 3HAYMMOCTDb JJIA JeTel ¢
OMIJI B oTHOLIeHNUN TedeHNs 3abomeBanys. [JlaHHbBIe Ipef-
TpaHCIUVIAaHTAIOHHOTO ypoBHA 3kcnpeccun JICK moryt
CITY>KUTb JOIOHNUTEIbHBIM MHCTPYMEHTOM B OlieHKe pH-
CKa MOCTTPAHCIUIAHTAIIMIOHHOTO peryanBa. Llenbio paboTsl
Obl1a oleHKa ByAHUA ctatyca MOB, kak Kmaccuyecknmm
MEeTOZaMM, TaK I C y4eTOM TeHOB, XapakTepHbIX i JICK Ha
pesynbrathl anno-TT'CK y gereit c OMJL.

Marepuanbl n MmeToAbl

Jna orerky MODB cTaHZapTHBIMM METOfIaMU AMATHOCTUKI
TIpoaHAIM3NPOBAHEI JlaHHBIE 95 metett ¢ OMJI B 1-2 pemnc-
cnn, KOoTopeiM 6buta BeimonHeHa awto-TTCK B mepuon ¢
2008 mo 2021 rop. Mennana Bo3pacTa Ha MOMEHT IIPOBefie-
Hus amo-TT'CK 6su1a 8 ner (5 mecsines-19 ner). Orpuiia-
TenbHbI cTaTyc MODB nmenu 67 (70,6%) manueHTos, y 28
(29,4%) meteit 611 BoIsBIIEH MO3UTUBHELL cTaryc MOB o
OAaHHBIM MOIIeKyIIHpHO-I‘eHeTI/I‘IeCKI/IX MCCHCHOBaHI/Iﬁ I/I/I/I}H/I
II0 pe3yabraTaM MMMYyHOpeHOTHIIMpOoBaHMA. Muenoabna-
TUBHOe KoHpuioHuposanne (MAK) nomyunm 58 (61%)
MMALVIEHTOB, PEXVM KOHAMIVIOHMPOBAHUA CO CHVDKEHHOM
nHTeHcuBHOCTRIO (PUK) momywnwm 37 (39%) manueHTOB.
Anno-TTCK 0T IOTHOCTBIO COBMECTUMOTO POACTBEHHO-
ro moHopa 6bura BeimonHeHa 13 maruentam (15%), ot He-
POACTBEHHOrO IoHOpa B 48 ciydasx (50%), oT ramionseH-
TUYHOTO HoHOpa — 34 (35%) 6ompHBIM. Bcem manmeHTam
nposopmiack npogpmnaxktrka PTIIX, mocTTpancmianTanyu-
onHas npo¢mnaktrka PTIIX nuxnodocdammupom (IItld)
BBINOIHEHA V 59 (68%) manyeHToB. [I/11 IpegTpaHCIUIaH-
TALMOHHON OLIEHKM 3KCIIPECCUM I'€HOB, XapaKTePHBIX /I
JICK, nposopumnacs ITIP-PB MaTepnana 13 KOCTHOr0 MO3ra
y 50 maunenTos. Ha moment anno-TT'CK 37 mereit ¢ OMJI
(74%) umenu 1 wi 2 pemuccuro 3a6oneBanusi, 13 (26%)
HaXOAMINCh BHe 1-2 pemuccun. MefjuaHa Bo3pacTa B JIaH-
Hoit koropte 6buta 6 (1-18) nmet. Cpenu manyeHToB B 1-2
pemmccym OMIL, 3 6ombHbIX (8%) Momyunmu ammo-TICK
OT TIOTHOCTHIO COBMECTUMOTO cubmumura, 15 (41%) — oT He-
POICTBEHHOTO HOHOPa, 19 (51%) — OT ramIoueHTUYHOTO
moropa. IIpo¢umnaxtuky PTIIX Ha ocHose nrlld momy4un-
au 29 manyenTtoB (78%). Merogom ITITP-PB mccnegoBanu
reust DNMT3B, GPR56, CD34, SOCS2, SPINK2, IL2RA,
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FAM30A un ABL c mocnegyommM IOACYETOM IIKAJIbI
pLSC6 mo ¢dopmyne: (DNMT3b*0.189)+(GPR56*0.054)+(
CD34%0.0171)+(SOCS2*0.141)+(SPINK2*0.109)+(FAM3
0A*0.0516).

Pesynbratbl

[Ipu MepuaHe HAOMIOfEHNsI 5 JIeT B KOTOPTE MALMEHTOB C
HIOJIOKUTENbHBIM CTaTycoM Ipu oneHke MOB cranpapr-
HbIMM crtocobamu, OB cocraBuma 67,9% npotus 73,1% pis
IaLMEeHTOB ¢ OTpMuaTelbHbIM cTarycoM MODB (p=0,83).
Bespeunpnpuas BbDKuBaeMoctb (BPB) cocraBuma 53,6%
npotuB 80,6%, coorBercTBeHHO (p=0,01). Ilpm omenke
YPOBHA 3KCIpeccuim IreHoB, XapakTepHbix mnd JICK, 18/37
nanueHToB (49%) nMenn ypoeHb pLSC6 Bbllle MefiaHBbL
Tonbko 6/18 maumenTos B 1-2 pemuccun ¢ sricokum pLSC6
6111 MOB-no3utuBHbIME. [0 pesynbraTraM MMHEHOI pe-
rpeccun ObUIO MOKAa3aHO, YTO IIPeATPAHCIVIAHTAL[VIOHHBII
ypoBenb pLSC6 He 6bLT acCOLMMPOBAH C KOMNYECTBOM O71a-
croB/MOB (OIII 1,002; 95% IV: 0,979, 1,025). OgHoneTHssA
BPB y mereit B 1-2 pemuccuu OMJI sHaYMMO He pasinya-
mach npy ypoBHAX pLSC6 Hipke u Bbllle MeAMaHBI (COOT-
BETCTBEHHO, 78,9% u 66,7%, p=0,62). YacroTa paHHero
peunausa nocne amwno-TTCK B rpynmne nannentos ¢ OMJI
1 BbICOKMM ypoBHeM pLSC6 3HauMMoO BbllIe, YeM Yy JleTell
¢ HuskuM pLSC6 mepep amno-TI'CK (22% n 0%, cooTBert-
cBeHHO; p=0,03).

BbiBopbl

MunmuManpHas ocTaroyHass 60/le3Hb He OKa3bIBaeT CTATH-
ctudyecky sHauumoro BiaussHuA Ha OB. Oguako MOb-11osu-
TUBHOCTH nepep anno-TTCK orpurarensHo BanseT Ha MO-
kasaTenu bPB. IIpeaTpaHciaHTallMOHHBIN YPOBEHD T€HOB,
xapakTepHbix Ana JICK, nmokasan HesaBucumyio or MOB
(mpy ee CTaH[apTHOJ OLleHKe) IIPOTHOCTUYECKYIO 3HAUM-
MOCTb B OTHOIIEHU) PaHHETO ITOCTTPAHCIIAHTAI[MIOHHOTO
penupusa OMII y fgeTeit.

KnioueBble cnoBa

OcTpplit MUENTOMAHBIN /1€JIK03, a/VIOTeHHas TPAHCIIAHTa-
LM TeMOIIOITUYECKMX CTBOJIOBBIX K/I€TOK, MMHMMaJbHas
OCTaTOYHas1 60JIE3Hb, JTelIKeMIYeCKlie CTBO/IOBBIE KIIETKIL.
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Introduction

Detection of KMT2A (MLL) gene translocations in the di-
agnostics of acute myeloid leukemia (AML) is a mandato-
ry procedure due to the high incidence of these aberrations
as well as their impact on the patients stratification by risk
groups. t(10;11) is among common chromosomal rear-
rangements after t(9;11). Its occurrence may be up to 8-9%
in the AML structure (D. Steinhilber et al., 2018; T. Ksi-
azek et al., 2020). The main molecular product of t(10;11) is
KMT2A-MLLT10 (MLL-AF10), although other gene prod-
ucts have been described. The chimeric KMT2A-MLLT10
transcript is produced by a variety of mechanisms (Klaus
et al., 2003). The diagnostics of this translocation is difficult
because of cryptic translocations that are not detected by
cytogenetic tests or molecular genetics. This study presents
four cases of t(10;11)(p12;q23) with the KMT2A-MLLT'10 in
the children with acute myeloid leukemia (AML) exhibiting
different mechanism of its formation, including one case of
cryptic translocation.

Materials and methods

The study includes four children with AML M5, whose me-
dian age was 11.3 months. RNA was isolated from the bone
marrow (BM) mononuclear cells of the patients. The chi-
meric transcripts of KMT2A gene (AF4, AF6, AF9, MLLT10,
ENL, ELL) were discerned by reverse-transcription PCR
(RT-PCR) then being verified by direct Sanger sequencing
(A. Andersson et al., 2001). Karyotyping of tumor cells was
performed using differential G-staining of preparations
from the 24-hour BM cell culture (RPMI-1640 supplement-
ed with 15% fetal calf serum, 1% L-glutamine, 1% antimy-
cotic antibiotic). FISH analysis was performed in interphase
nuclei and metaphase plates using a locus-specific two-color
DNA probe for the KMT2A gene (11q23) (LSI Dual-Color,
Break Apart Rearrangement Probe, Vysis, USA), according
to the manufacturer instructions. Analysis and registration
of data were carried out in accordance with Guidelines of the
International System for Human Cytogenic Nomenclature
(ISCN).

Results

103 patients with primary AML were diagnosed at the Bela-
rusian Research Center for Pediatric Oncology, Hematology
and Immunology over the period of 2010 to 2021. KMT2A
gene rearrangements were detected in 14.6% of patients.
KMT2A-MLLT10 was found in 26.6% of KMT2A-positive
patients, and in 3.8% of all examined AML patients. Patient
#1 (a boy, 4 months) had a complex rearrangement with
the visible marker chromosome formed by fusion of chro-
mosomes 10, 11 and 17, with the KMT2A gene involved.

The classic fusion product was detected at molecular le-
vel, and its sequencing demonstrated a fusion of exon 10 in
KMT2A, and exon 9 of MLLT10. The clone of leukemic cells
with t(10;11) translocation and inv(11)(q21q23)/KMT2A(+)
inversion resulting into the chimeric KMT2A-MLLT10
gene was detected in patient #2 (a girl, 13.2 months). Of
note, this rearrangement is the most common. In patient #3
(a girl, 16 years old), standard karyotyping revealed a
complex karyotype with unbalanced translocation vari-
ant t(10;11), in which only a derivative of chromosome 10
was detected (der(10)t(10;11)(p12;q23q21)amp(5'KMT2A).
RT-PCR revealed the KMT2A-MLLT10 product which in-
volved exon 8 of the KMT2A gene and exon 9 of the MLLT10
gene. Cytogenetic analysis did not reveal chromosomal re-
arrangements associated with acute leukemia in patient #4
(girl, 9 months). At the same time, the KMT2A-MLLT10
chimeric transcript was detected by RT-PCR. Hence, sim-
ilar molecular products have been detected in all patients,
despite sufficient differences at the chromosomal level.

Conclusion

Thorough identification of rearrangements involving KM-
T2A gene is extremely important for the disease prognosis,
and may succeed only by using a combination of standard
karyotyping (G-staining) and molecular cytogenetic tech-
niques (FISH and PCR).

Keywords
Acute myeloid leukemia, diagnostics, KMT2A-MLLT10.
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Beepenue

Omnpenenenne tpaHcnokanuit rena KMT2A (MLL) B aua-
THOCTHMKE OCTPOrO MMETIOMIHOTO JIefiKo3a sABMIAETCSA 00s-
3aTe/IbHON IPOILEfypoi IO IpUYMHE BBICOKOM YaCTOTHI
BCTPEYaeMOCT! JTAaHHBIX abeppalnii, a Takoke UX BIVAHUA
Ha CTpaTMMKAIMIO MALMEeHTOB IO rpymnmam pucka. Op-
HOJI M3 MUANPYIOLINX HepecTpoek mocie t(9;11) sBisercs
t(10;11). PacipocTpaHeHHOCTD ee IO pasHbIM OL[eHKaM MO-
XKeT JOXOINTh 710 8-9% B CTPYKType OCTPOrO MMUEIOU/HO-
ro nenikosa (OMJI) (D.Steinhilber et al., 2018; T. Ksiazek et
al., 2020). OCHOBHBIM MOJIEKY/LIPHBIM IpogyKToM t(10;11)
asnsgercas KMT2A-MLLT10 (MLL-AF10), XOTd OIMCAaHBI
u ppyrue reHbl. OCOOEHHOCTb XMMEpPHOTO TPaHCKPUIITA
KMT2A-MLLT10 3akmodaeTtcs B MHOroobpasmyu Mexa-
HI3MOB, IIPUBOIALNX K ero popmuposanuio (Klaus et al.,
2003). marHoCTMKA HAHHOJ TPAHCIOKALMY 3aTpyLHEHa
TEeM, YTO MOTYT (OPMMPOBATHCA KPUITHYECKNE TPAHCIO-
Kallyy, He JeTeKTUpyeMble IIUTOTeHeTUYeCKUMM VIIM MO-
TIeKy/IAPHO-TeHeTUYeCKMMI MeTofaMi. B fanHOM mcce-
TOBaHMU NIpeNCTaBIeHbl YeTblpe caydas t(10;11)(p12;q23)
¢ monexynspHbIM npogykrom KMT2A-MLLT10 y mereir ¢
OMIJL, HO ¢ pa3HBIM MEXaHU3MOM ero 06pa3soBaHus, BKIIIO-
Jas OffMH CIIy4ail KpUITUYECKOI TPaHCIOKAIUN.

Marepuanbl n meToAbl

B nccnegosanne Bxaodens! 4 nanuedTa ¢ (OMJI) M5, me-
IyaHa BO3pacTa KOTOpbIX cocTaBmia 11,3 Mecaua. Marepu-
azoM s uccnegoBanys nocmyxmia PHK, Beinenennas ns
MOHOHYK/IeapoB KocTHOro Mo3sra (KM) mauyenros ¢ OMJL
XumepHnble TpaHckpuntbl reHa KMT2A (AF4, AF6, AF9,
MLLT10, ENL, ELL) onpenensinmn metogom ITLIP ¢ obpar-
Hot TpaHckpumnuuent (OT-IILP) ¢ nocnexyromeit Bepudu-
Kalyell MeTOLOM IIPsAMOro ceKBeHMpoBaHMsA 1o CaHrepy
(A. Andersson et al,, 2001). KapuotnnupoBaHue omyxo-
JIEBBIX KJIETOK BBIIOMHSIOCH MeTonoM auddepeHmann-
Horo G-okpammBaHKs 24-4acoBOM KyIbTyphl KineTok KM
(RPMI-1640 ¢ go6asneHueM 15% sMOpUOHAIBHOI TeIAYb-
eif CBIBOpOTKM, 1% L-rmyTammHa, 1% aHTMOMOTMKA-aHTH-
mukotuka). FISH nmpoBopgunu Ha mHTepdasHBIX sfpax u
MeTadasHbIX IVIACTMHKAX C MCIOIb30BaHVeM JIOKYC-CIel]-
ndmyeckoro gByxuserHoro JHK-3o0uma pa rena KMT2A
(11923) (LSI Dual-Color, Break Apart Rearrangement
Probe, Vysis, CIIIA) B cOOTBeTCTBUM C PeKOMEHIALVAMMU
¢dbupMbI-ipousBouTens. AHammM3 M PerucTpanus JlaH-
HBIX OCYIIECTBJISINCh B COOTBETCTBMU C PEKOMEHJIALVA-
My MeXIyHapO[HOV LIMTOT€HETNYECKON HOMEHK/IATYPBhI
(International System for Human Cytogenic Nomenclature,
ISCN).

Pe3ynbtatsl

B nepwmox ¢ 2010 mo 2021 rog B PHIIIT TOT 65110 AyarHo-
ctuposano 103 manuenrta ¢ nepsuyHeiM OMJL Y 14,6%
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BbIAB/IEeHBI ntepecTporiky reHa KMT2A. KMT2A-MLLT10 B
cTpykrype KMT2A-1ono>XxnTeNbHbIX MalIeHTOB 3aHMMa-
eT 26,6% u 3,8% cpeny Bcex 06C/IeOBaHHBIX MAIVIEHTOB C
OMUJL. Y nmanmenTa Nel (Manb4mK, 4 Mec.) IUTOT€HETUYECKI
obHapy>keHa KOMIIIEKCHAs IIepecTpolika ¢ Busyanusaluei
MapKepHOIT XPOMOCOMBI, 0Opa30BaHHOM OT CIIMSHUS XPO-
mocoM 10, 11 n 17 ¢ BoBnegeHnem KMT2A rena. He cmoTps
Ha CJIOKHOCTb 00pa3oBaHMsA, Ha MOJIEKY/IAPHOM YpPOBHe
IeTeKTUPOBAH KIACCUYeCKNil (PbI0XKH-0eI0K, KOTOPBIN 0
pesynbTaTaM CEeKBEHMPOBaHUA MPOJEMOHCTPUPOBA CIN-
sune 10 sk3ona rena KMT2A u 9 sk3ona resa MLLT10.
V manuenTa Ne2 (meBouka; 13,2 Mecs1ja) BbIABIIEH KJIOH JIeii-
KeMI4YeCKIMX KIeTOK ¢ TpaHcmokanyeit t(10;11) u muBepcment
inv(11)(q21q23)/KMT2A(+) ¢ obpasoBaHuMeM XMMEPHOTO
reHa KMT2A-MLLT10. [laHHbBI BUJ| IEPECTPOVIKY SABIIAET-
cs Hambomee KmaccmdeckuM. Y manmeHTa Ne3 (meBouka, 16
JIeT) TpU MPOBEEHNN CTAHJAPTHOTO KapMOTUIIMPOBAHUS
BBISIBJIEH CJIOKHBIII KapMOTHUII C Ha/IM4meM HecOanmaHCupo-
BAaHHOTO BapuaHTa TpaHcimokanuu t(10;11), mpu Kotopom
BBISIBJIEH JiepuBar Tonbko 10 xpomocomsr (der(10)t(10;11)
(p12;q23q21)amp(5°'KMT2A). Metrogom OT-IIIIP BeIsB-
neH Moneky/ApHbii npogykTr KMT2A-MLLT10 ¢ yuactuem
8 sk3oHa rena KMT2A u 9 sk3ona rena MLLTI10. Y mamu-
enTa N 4 (meBouka, 9 MecAIEB) IUTOT€HETUIECKIUI aHAINA3
He BbIABII XPOMOCOMHBIX IIepeCTPOeK, aCCOLMMPOBAHHbIX
C OCTpBIM JIejiko3oM. IIpy sToM oOHapy>keH XVMepHbII
tpaHckpunt KMT2A-MLLT10 metomom OT-ITLIP. Takxum
006pa3oM, HeCMOTPs Ha pas/Inyysa Ha XPOMOCOMHOM YPOBHE
Ha YpOBHe I'€HOB, y BCeX IIaL[IeHTOB 00pa3yloTcs MpaKTu-
YeCKM UIeHTUYHbIE MOEKY/IAPHbIE IPOJYKTHI.

3aKnioueHue

TuraTebHas UAEHTUPNKALNS TePECTPOEK C YIACTUEM TeHa
KMT2A dpe3BbIYaiflHO Ba’KHA [/Is IPOTHO3MPOBAHUSA 3a-
60J1eBaHIA U MOXKET OBITh 00ecIiedeHa TONbKO C IIOMOIIBIO
KOMOMHALIMN CTaHAAPTHOTO KapuotunupoBauus (G-okpa-
IIMBaHMe) M MOJeKynApHo-1uToreHetndeckux (FISH nu
I11IP) MeTOmOB AMArHOCTUKMA.

KnioueBble cnoBa

OcCTpblil MMETOUHBIN J1eiiKo3, auarHoctuka, KMT2A-
MLLT10.
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Introduction

Asciminib is a STAMP (Specifically Targeting the ABL
Myristoyl Pocket) inhibitor that has shown potential efficacy
and a good safety profile according to the results of a phase
I and III studies in patients with Ph-positive leukemia fail-
ing prior TKIs. In Russia, asciminib is available under the
Managed Access Program (MAP) approved by Novartis.
While pre-transplant use of 2™ generation TKIs (nilotinib/
dasatinib) does not change the adverse events rate in alloge-
neic hemopoietic stem cell transplantation (allo-HSCT) re-
cipients (Niederwieser C., 2021, Masouridi-Levrat S., 2021),
there is yet no data available for patients receiving asciminib.
This study was aimed to evaluate the safety and effectiveness
of pre- and post-transplant aciminib in allo-HSCT candi-
dates.

Patients and methods

From April 2021 to April 2022, 11 patients (pts) with CML
were enrolled in the MAP program. Six pts who received
asciminib underwent allo-HSCT. Before allo-HSCT, 4 pts
achieved a complete hematological response, 1 and 1 MMR
and CMR, respectively. All pts received allo-HSCT with
reduced dose intensity conditioning regimen including
fludarabine 30 mg/m?, busulfan 8-12 mg/kg. GVHD prophy-
laxis was PtCyTxMMEF regimen, or monoCy (in case of bone
marrow grafting from matched related donor). In 3 cases,
(50%), bone marrow (n=1), or PBSC (n=2) from MRD were
used. In 3 cases (50%) we used PBSC from unmatched (9/10,
8/10) unrelated donor.

Results

The median patients’ age was 36 (28-52) years, 84% were
males. The median time from CML diagnosis to ascimin-
ib therapy initiation was 5 (1-15) years. One patient was in

chronic phase (CP), 3 in accelerated phase (AP), and 2 had
blast crisis (BC), respectively. Five (84%) pts had BCR/ABL1
mutations, 4 pts (66%) had BCR/ABLI®" genotype. One
patient (16%) had additional chromosomal abnormalities.
Four (66%) pts received =3 TKIs, 1 (16%) had a history of
ponatinib treatment. In 2 pts (34%), the initial dose of the
drug was 40 mg BID, 4 (66%) pts started with 200 mg BID.
Five (84%) patients did not develop adverse events (AEs) of
any grade and 1 (16%) developed 3-4 AEs, however being
able to continue the treatment. No differences in toxicity
were found between the doses of 80 and 400 mg/day. No
toxic events associated with conditioning regimen were reg-
istered. One patient developed VOD. The median time of en-
graftment was D+19 (18-21). In the post-transplant period,
2 pts continued to receive asciminib on D+30/D+60, with
development of liver aGVHD after 30 days of treatment,
which did not require correction of the underlying immuno-
suppressive therapy. One patient developed stage 3 intestinal
aGVHD requiring glucocorticosteroids and ruxolitinib, re-
solving at 2 weeks.

Conclusion

Asciminib is potentially effective as bridge therapy prior to
allo-HSCT. In patients with advanced-phase disease, asci-
minib is an optimal drug to improve the disease status before
allo-HSCT. More extensive data obtained on larger cohort
are needed, in order to assess its impact on long-term sur-
vival.

Keywords

Chronic myeloid leukemia, allo-HSCT, tyrosine kinase in-
hibitors, asciminib.

OnbIT NnpumeHeHns acumMmnHNba B KadecTBe bridge- Tepanuu nepeq annoreHHON TPAHCNAHTaLMEN

KOCTHOro mo3rd

IO 10. Bnacosa, Enena B. Mopososa, Kcenns C. IOpoBckas, Tarbsana A. Pygakosa, Tarbana JI. Inamina,
Vnbpap M. bapxaros, ViBan C. Moucees, Anekcanap [I. Kymarnn

HUI demckoii onkonozuu, eemamonozuu u mpancnnaanmonozuu um. P M. Top6auesoii, Ilepsvii Cankm-Ilemep6ypeckuii
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Beepenue

Acuymuan6 - mepBbliT IpernapaT U3 Klacca MHIMOUTOPOB
STAMP, KoTopblif NPOAEMOHCTPUPOBAN MOTEHIMATbHYIO
3¢ dexTNBHOCTD U XOpouit Tpoduib 6e30macHOCTH B CO-
OTBeTCTBUM C pesynbratamu nccmegoanuit I u 11 dassr y
nanueHToB ¢ Ph+ XMJI. B Poccun anummHub KoCTyreH B
pamkax I[Tporpammsl ympassemoro gocrymna (MAP), omo-

OpenHoit Novartis. B To BpeMs Kak IpefTpaHCIIaHTaLlU-
onnoe rcrnonb3oBaume MTK 2-ro mokonennsa (HUaoTuHm6/
Ia3aTHUO) He M3MEeHsIeT YaCTOTY He)KelaTeIbHBIX SIB/ICHMIT
y PELIMINEHTOB a//IOTeHHOJ TPaHCIUIAHTALMU TeMOIIOITH-
yecknux cTBooBbIX KieTok (amno-TT'CK) (Niederwieser C.,
2021, Masouridi-Levrat S., 2021), maHHBIX O IAIMEHTaX,
HOMyYalolMX alMMMHNO, IOKa HeT. B paMkax JaHHOrO
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JMICCIIeIOBAHNS BBIITOTHEHA OLjeHKa 6e30macHoCTI 11 9 dex-
TUBHOCTHU acUMMMHIOA [O TPAHCIUIAHTALNY Y KAHAUJATOB
Ha anno-TI'CK.

MaumeHTbl M MeToAbI

C anpena 2021 r. mo anpenb 2022 r. B nporpammy MAP
6b110 BKIIOYeHO 11 manmenToB ¢ XMJI. YV 6 maiueHTOB,
MONMy4aBIIMX acuuMuHK6, BhimonHeHa amno-TTCK. Tlepen
amno-TI'CK 4 manmeHTa HOCTUI/IM IIOJIHOTO I'e€MaTOJIOTM-
yeckoro orBera (III'O), y 1 6ompHOrO — IIy6oKuit More-
KY/IApHBIL OTBET 1 B 1 CIy4yae — IMTOreHETUYECKUIT OTBET.
Y Bcex MalMEeHTOB MPYMEHSUIN PEXUM KOHAMIMOHNPOBa-
HIUS C TIOHVDKEHHOM MHTEHCUBHOCTBIO 103, BKIIOYAFOLIVIT
¢bnynapabun 30 mr/m? 6ycynbdan 8-12 mr/kr, npoduak-
tuka PTIIX — PtCyTxMMEF nm PtCy (B ciyuae monHOCTbIO
COBMECTUMOTO POJICTBEHHOTO JOHOPA M KOCTHOTO MO3Tra
KaK MCTOYHNUKA TpaHCIUTaHTara). ¥ 3-x manueHToB (50%) —
MTOJTHOCTBIO0 COBMECTUMBIIT POJICTBEHHBIN JOHOP; UCTOYHUK
tpancranTara KoctHbit Mmo3r (1), IICKK (2). Y 3-x mann-
entoB (50%) - gyactuano HLA-coBMeCTUMBIIT HEPOJICTBEH-
HbIit foHop (9/10,8/10), nctounmk TpanciuranTara — IICKK.

Pe3ynbratbl

VicxopHble XapaKTepUCTUKI: MY>XYMHBI 84% cClydyaeB; Me-
nuaHa (Me) BospacTa — 36 neT (gmanasoH 28-52); cpenHss
MIPOJO/DKUTENBHOCT Tepanuy XMJI go acuymmmuuba - 5
net (puamaszoH 1-15); 1 manyeHT HaXOAWICS B XPOHUYIECKO
¢ase (XP) XMJL, 3 u 2 manmeHTa MMeIu B aHaMHe3e (asy
akcenepanuu (PA) n 6mactusiit kpus (BK), coorBeTcTBeH-
HO. 5 manueHToB (84%) umerm mytanyy BCR/ABLI; 4 ma-
nueHTa (66%) nmemu myraumio BCR/ABLIPY. Y 1 (16%)
MaIyieHTa BbISB/IEHB! [OIONHUTENIbHbIE XPOMOCOMHBIE
aHoMamuu. 4 (66%) manuenta nonydamu 23 VTK, opun
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(16%) panee meumcst moHatnHu60M. Y 2 (34%) marmeHToB
HauasIbHAs f103a acHyuMuHuba 6pu1a 40 Mr 2 pasa B CyTKH,
y 4 (66%) mamyentos — 200 Mr 2 pasa B cyTku. Y 1Atu (84%)
HAIVIEHTOB He 3aperMCTPUpPOBAHO HEeXKe/aTelIbHbIX sBJIe-
uuit (HS) mo60it crenenn Tsokectn, ay 1 (16%) — pasButne
HA 3-4 cr., HO OH cMOT IPOJO/DKUTD jledeHne. Pasmanii B
TOKCUYHOCTH MeX/y fosamu 80 u 400 Mr/cyT He 0OHapyKe-
Ho. KonpguunonupoBanue — 6e3 mpr3HAKOB TOKCUYHOCTIA.
Y opnoro manuenra passutue BODB 1 cT., ¢ paspemennem
BO BpeMs Tepanuu. MefyaHa CpOKOB IPYDKMBJIEHUS TPAHC-
wiaHTara — Ha J1+19 (guanason 18-21). B mocrrpancmian-
TAIJIOHHOM Ilepyofie 2 MalyeHTa IPORO/DKAIN MOTydaTh
anyumuan6 ¢ 1+30/0+60, ¢ passutuem oPTIIX meuenu 1
CT. gepe3 30 [Hell nedeHNns1, 9YTO He MOTPe6OBANTO KOPpPEK-
1y 6a30BOI MMMYHOCYIIPECCUBHOI Tepammy. Y 1 marm-
eHrta oTMedeHo paspurtue oPTIIX kumeunuxka 3 ct. (J+75),
noTpebOBaBIIell HAa3HAYEHNs [TIOKOKOPTUKOCTEPOUOB 1
pyKcomuTHHMOA, KOTOpask paspelniach 4epes 2 HefjeN.

3aknyeHue

[Tpenapat noTeHumanpHo 3¢ dexTuBeH B KadecTBe bridge-
tepanuy nepey ayyto-TTCK. Y manmeHToB ¢ IpofiBUHY TBIMU
¢dasamy 3a60meBaHMA ALUMMHUO SABIAETCS ONTYMAIbHBIM
IperapaToM IjIs YIy4lIeHNs cTaTyca 3a0oieBaHNs Nepen
amno-TITCK. Heo6xommmbl [JOIIOTHUTENbHbIE JaHHbBIE, TIO-
Jly4eHHble Ha 60Jiee KPYIIHOJ KOrOpTe, YTOOBI OLIEHUTD ero
B/IVISIHME HA JOJITOCPOYHYIO BBKMBAEMOCTD.

KnioueBble cnoBa

Xpounueckuit muenoneitkos, aio-TICK, uarnbéburopst -
PO3MHKMHA3, aCHUMIHIO.

Clinical features of cytokine release syndrome in adult patients with acute leukemia after
allogeneic stem cell transplantation: RM Gorbacheva Research Institute experience

Nikita P. Volkov, Julia V. Kotova, Maria D. Vladovskaya, Jaroslav B. Skiba, Dmitrii K. Zhogolev, Kseniia S. Afanaseva,
Yulia Yu. Vlasova, Sergey N. Bondarenko, Marina O. Popova, Yuliya A. Rogacheva, Ivan S. Moiseev

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Nikita P. Volkov, phone: +7 (960) 876-04-44, e-mail: volkov.n.hem@gmail.com

Introduction

Cytokine release syndrome (CRS) is a complex of symptoms
that can occur during severe infections, as a side effect of
immunotherapy and allogeneic stem cell transplantation
(ASCT). CRS is usually characterized by fever, vasodilatation
and in severe cases can cause macrophage activation syn-
drome (MAS), multiple organ failure and death. The num-
ber of studies describing the impact of CRS on the outcomes
of ASCT are limited. The aim of current study is to describe
clinical features and significance for prognosis of CRS in pa-
tients after ASCT.

Patients and methods

The data was collected retrospectively by analysis of medical
histories. Chi-square test and Mann-Whiteney test were used
to describe statistical differences between groups. Survival
analysis was conducted using Kaplan-Meier method and
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log-rank test. To describe cumulative incidence of GVHD
and relapse, we used competing risk analysis and Grey test.
The study enrolled 386 adult patients with acute leukemia
who underwent allogeneic stem cell transplantation from
January 2015 till December 2021 including 65 cases (16.8%)
from matched related donors (MRD); 242 (62.7%), from
matched unrelated donors (MUD), and 79 (20.5%), from
haploidentical donors. 202 ASCT recipients were diagnosed
with AML (52.3%); 184 (47.7%), with ALL. GVHD proph-
ylaxis proceeded with PTBe (n=22, 5.7%), PTCy (n=340,
88.1%). 12 patients (3.1%) underwent TCR ab depletion. The
CRS was defined as a fever occurring over the first 3 days af-
ter the transplant transfusion, without any signs of infection.

Results

CRS occurred in 16.8% of cases (n=65), with 12.4% (n=48)
of grade 1-2. CRS of 3-4™ grade was observed in 4.4% of
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cases (n=17). CRS was documented more frequently after
HaploSCT in 62.0% (n=49); after MRD, in 2 cases (3.1%);
after MUD SCT, in 5.79% (n=14) of the cases (p<0.001). CRS
mostly presented after ASCT of peripheral blood stem cells
(19.3%, n=61), than after bone marrow grafts (5.71%, n=4)
(p<0.001). The following laboratory abnormalities were ob-
served more frequently in CRS group vs controls: median
ferritin level was 3354 (132-135000) vs 1145 (351-40120),
p<0.001; AST, 53 (13-1498) vs 29 (7-1004), p<0.001; ALT, 64
(7-1300) vs 36 (4.6-925), p<0.001; CRP, 128.6 (10.3-509) vs
30.5 (0.5-636), p<0,001; LDH, 241.7 (114-2253) vs 206.8 (91-
3597), p<0.001. The median value of H-score (probability of
MAS) was higher in CRS group: 77 (42-195) vs 61 (42-175),
p<0.001, however, with relatively low specificity scores. Age,
gender and conditioning intensity were not associated with
CRS incidence. One-year overall survival in the CRS group
was 45% (CI95% 30-59%) being 76% in the control group
(CI95% 69-79%). Graft failure was also associated with CRS:
12.3% (n=8) vs 4% (n=13), p=0.014. Cumulative incidence

of grade II-IV aGVHD and grade III-IV GVHD by the day
+125 in CRS group versus non-CRS patients was as fol-
lows: 37.1% (CI95% 25.4-48.8%) vs 12.1% (CI95% 8-16%),
p<0.001; 26.4% (CI95% 16.3-37.6%) vs 6.3% (CI95% 4-9%),
p<0.001; cGVHD incidence was 22% (CI95% 11-34%) vs
22.4% (CI95% 18-27%) p=0.77.

Conclusions

The study demonstrated that existing H-score at CRS scale
has low specificity at early post-allograft terms. Significant
elevation of ALT, AST, CRP, LDH and ferritin levels was
documented in CRS patients. CRS negatively affects overall
survival through high incidence of aGVHD and graft failure.

Keywords

Cytokine release syndrome, allogenic stem cell transplanta-
tion, acute graft-versus-host disease.

KnuHnyeckne 0cobeHHOCTH NALMEHTOB C CUHAPOMOM BbIOpOCa LIUTOKMHOB NOUIE afloreHHoM
TPAHCMIAHTALMN KOCTHOIO MO3ra nNpu ocTpbIx nenko3ax: onbiT HAW [0MmT

Huxknra I1. Bonkos, H0mus B. Korosa, Mapus [I. Bragosckas, SIpocnas b. Cku6a, Imutpuii K. Korones,
Kcenns C. ApanacweBa, I0mus 10. Bnacosa, Cepreit H. Bongapenko, Mapuna O. IlonoBa, IOmusa A. Porauesa,

ViBaun C. MouceeB

HII demckoii onkonoeuu, cemamonozuy u mparcnaanmonozuu um. P. M. Top6auesoti, Ilepsviii Canxm-IlemepOypeckuii
eocyoapcmeennuiii meouyurckuil ynusepcumem um. Y. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

Cunnpom Boibpoca untoknuoB (CBII) - xommekc cnm-
IITOMOB, KOTOpPbIe MOI'YT pa3BUBAaTbCs BCIEACTBIE BIMAHNA
BUPYCHBIX MHQEKIMIT, II0C/Ie IMMYHOTEpAuY WM aJlIo-
TeHHOII TPaHCIUIAaHTAIuu KocTHoro mosra. CBI] xapakre-
pu3yeTcA pasBUTVEM IMXOPAfKM, Ba3OAMIATAlVIM, B TH-
XKEJIBIX C/Iy4asX MOXKeT MPUBOAUTD K PasBUTUIO CUHAPOMA
akTyBanuy Makpodaros (CAM), oMMoOpraHHoOi HeJoCTa-
TOYHOCTU U JieTa/JibHOMY ucxopny. KommgectBo uccnepoBa-
Huit, onucbiBaomux BansHme CBII va ncxomsr amno-TI'CK,
orpanmnyeHo. Llespi0 HACTOSIIETO MCCIEOBAHNUS SIBISET-
CA ONMCaHMe KIMHUYeCKNX ocobenHocreir Teuenus CBII,
a Taxoke BnmusHusA CBII Ha ncxoper amno-TTCK.

MaumeHTbl M MeTOAbI

B perpocnekTuBHOE Mcce0OBaHMe BKIKOYEHDI 386 B3pOC-
NbIX MAaIlYIeHTOB C OCTPBIMM MUETOMIHBIMM JIEIKO3aMU
202 (52,3%), ocTppiMu MMMQOOIaCTHBIMI Neiiko3amu 184
(47,7%), xoropbiM BbimonHeHa amno-TTCK ¢ auBaps 2015
rofa 1o gexabpb 2021 roga: 65 (16,8%) — OT OMHOCTBHIO CO-
BMECTVIMOTO JOHOPA, 242 (62,7%) — OT HEPOACTBEHHOrO 1 79
(20,5%) - oT rammougeHTUYHOro foHOopa. IIpodummakTuka
PTIIX 6buta cnepyromteit: 22 (5,7%) — PTBe, 340 (88,1%) -
PTCy, 12 (3,11%) — TCR ab. 3a CBLI nmpuanManuch crydan
pasBuTHA GeOPUIbHOI IMXOPAAKI B TIepBble 3-¢ CYTOK IO0-
crme TpaHCcy3uy TPAHCIUIAHTATA MPU UCKITIOYEHNN IPYTUX
npu4yH. Pasnnumsa B rpynnax olleHMBaIM C IpUMEHEHNEM
Kputepues Xu-KBagpar 1 ManHa- YuTHM. AHaNIN3 BbDKUBA-
€MOCTH IIPOU3BENleH ¢ moMobio MeTofia Kanyana-Meiiepa.
Kymynarusnas gacrora passurusa PTIIX, peunnusos one-
HUBA/INCh METOJOM KOHKYPUPYIOIMX pUcKoB. CTaTucTu-

4yecKas 3HauYMMOCTb OleHMBanach KpurepueM Jlor-Pank u
Ipes.

Pe3synbtatbl

Yactora CBII cocraBuna 16,8% (n=65), uz uux 12,4%
(n=48) 1-2 crenenn, 3-4 crenenn - y 4,4% (n=17) naruen-
toB. Yacrora BosuukHoBeHus CBIL] 6bi1a BhIIe nocie [a-
wioTTCK B 62,0% (n=49), uem nocne poxcrennbix TTCK
B 3,08% (n=2) 1 HEPOJCTBEHHBIX TPAHCIUIAHTALNI B 5,79%
(n=14) (p<0.001). Beicokas wactora passutus CBIL] acco-
mmpoaHa ¢ ucrounnkoM I'CK: mocrne tpancdysun cTBO-
JIOBBIX K/IeTOK Iepudepudeckoir kposu CBLI pasBuBancs
B 19,3% (n=61), KocTHOro Mosra B 5,71% (n=4) cry4aes
(p<0,001). B rpynme CBI] orme4anoch IOBBILIEHNE YPOB-
Heil OMOXMMIYECKNX MapKepoB B mepBble 10 [Hell mocie
tpaHcdysun I'CK mpoTuB KOHTPOJBHOI TIPYIIbL: MeRu-
aHa ¢eppuruHa 3354 (132-135000) vs 1145 (351-40120)
p<0,001, ACT 53 (13-1498) vs 29 (7-1004) p<0,001, AJIT 64
(7-1300) vs 36 (4,6-925) p<0,001, CPb 128,6 (10,3-509) vs
30,5 (0,5-636) p<0,001, JIOT 241,7 (114-2253) vs 206,8 (91-
3597) p<0,001. IIpn onenke BeposaTHocTu pasputuss CAM,
MmenmaHa H-score 6pu1a Boite B rpynme CBLI: 77 (42-195)
vs 61 (42-175) p<0,001. Iom, BO3pact, MHTEHCUBHOCTD pe-
JKIMa KOHIVIMOHMPOBAHMA He BVISUIM HA YacTOTY pas-
putus CBII. OpHonerHaAs o0imas BBDKMBAEMOCTb Mal[-
eHToB B rpymie ¢ CBII coctraBuna 45% ([1V195% 30-59%),
B rpymie 6e3 CBI 76% (I1195% 69-79%). KymynarusHas
yactora oPTIIX II-IV ct. u III-IV ct. go 125 gHA B rpynme
CBII mpoTyB KOHTpO/IbHOI rpymmsl: 37,1% (A1195% 25,4-
48,8%) vs 12,1% ([1V195% 8-16%) p<0,001; 26,4% (I11195%
16,3-37,6%) vs 6,3% (OV195% 4-9%) p<0,001; xp.PTIIX -
22% (IV195% 11-34%) vs 22,4% (AV195% 18-27%) p=0,77.
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YactoTa MEPBUYHOTO HEMPIDKUBIEHMsI TPAHCIUIAHTATA
Takoke Obita cBsg3aHa ¢ CBL - 12,3% (n=8) vs 4% (n=13)
p=0,014.

BoiBopbl

H-score nMeeT HU3KYIO clieiudUYHOCTb B paHHEM II€PUOfie
ntocne ayuto-TT'CK. CBI vare pasBuBajcs npy ralionyeH-
tuubix TT'CK u 6b11 CBsA3aH C TOBBILIEHHON YaCTOTO 1ep-
BUYHOTO HEIIPYDKVBIEHUA TPAaHCIUIAHTATa. Y IaIMIeHTOB
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¢ CBII Habmiofancs sHAYMMBII POCT TIOKa3aTesell TpaHca-
muHas, CPB, JIT, a Takxe ypoBHs pepputnHa. Passurne
CBII HeraTuBHO B/MsET Ha OOLIYI0 BBDKMBAEMOCTD BCIIE]-
cTBMe 60jIee BBICOKOI YacTOThI pasButus oPTIIX.

KnioueBble cnoBa

CunapoM BeIOpOCa IUTOKMHOB, al/IOTeHHast TPAHCIUIAHTa-
I/ TeMOIIOTUYECKMX CTBOIOBBIX K/IETOK, OCTpast peaKyus
TpaHCIIJIaHTAT IPOTUB XO35MHa.

Muyeloid-derived supressor cells and their suppressive potential after autologous
hematopoietic stem cell transplantation in patients with multiple myeloma

Tatyana A. Aristova, Tamara V. Tyrinova, Egor V. Batorov, Vera V. Denisova, Svetlana A. Sizikova, Galina Yu. Ushakova,

Ekaterina Y. Shevela, Alexander A. Ostanin, Elena R. Chernykh

Research Institute of Fundamental and Clinical Immunology, Novosibirsk, Russia
Contact: Dr. Tatyana A. Aristova, phone: +7 (383) 228-57-49, e-mail: taris06@mail.ru

Introduction

Myeloid derived suppressor cells (MDSCs) represent a het-
erogeneous population of myeloid derived cells, which in-
cludes early (E-MDSC; Lin HLA-DR"CD33*), neutrophils
and polymorphonucler myeloid-derived (PMN-MDSC;
Lin"THLA-DRCD66b*), and mature MDSCs (M-MDSC;
CD14*HLA-DR""), which, through various mechanisms of
immunosuppression, are able to participate in the pathogen-
esis of multiple myeloma (MM) leading to tumor progres-
sion and antitumor therapy resistance mechanisms forma-
tion. We investigated the circulating MDSCs dynamics and
arginase-1 suppressor molecule expression in patients with
MM in the first 12 months after autologous hematopoietic
stem cell transplantation (auto-HSCT) and the relationship
between the MDSC content and auto-HSCT outcomes.

Materials and methods

The study included 44 patients with MM who underwent
auto-HSCT. The counts of granulocytic (G-MDSCs; Lin-
HLA-DR CD33*CD66b*), monocytic (M-MDSCs; CD14*H-
LA-DR""") and early MDSCs (Lin"HLA-DR-CD33*CD66b")
were assessed by flow cytometry.

Results

After the patients underwent auto-HSCT, the relative amount
of circulating M-MDSC (pU=0.038) and PMN-MDSC
(pU=0.003) statistically significantly increased by the time
engraftment. The absolute PMN-MDSC count also increased
significantly (pU=0.005). Six months after auto-HSCT, the
circulating M-MDSC and PMN-MDSC proportion signif-
icantly decreased (pU=0.007 and pU=0.024, respectively)
to pre-transplant values and remained similar at 12 months
after auto-HSCT. The relative and absolute number of
E-MDSC at the time of engraftment, on the contrary, was
reduced in comparison to similar values prior to auto-
HSCT (for absolute values, it was statistically significant;
pU=0.004). The circulating E-MDSC proportion among
MNCs remained the same during the entire 12-month
post-transplant period. While absolute number of MNCs
increased, the absolute E-MDSC content also increased and
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was significantly higher 12 months after auto-HSCT com-
pared to the period of engraftment (pU=0.032).

The analysis of relapse-free survival based on the median rel-
ative PMN-MDS value at engraftment (Me, 0.17%) showed
that, in patients with PMN-MDSC counts of >0.17%, the
proportion of patients free of early relapse was 94+6%.
Meanwhile, in cases of PMN-MDSC <0.17%, only 67+£11%
patients were relapse-free, thus being significantly lower
(p=0.049). In the group of patients with early recurrence,
the proportion of M-MDSC expressing arginase -1 at the
time of recovery from leukopenia showed a trend to lower
values compared to the same index in the group of patients
who maintained a response over the first 12 months of the
post-transplant period.

Conclusion

The association of early MM recurrence after auto-HSCT
with lower content of PMN-MDSC and reduced counts of
arginase-1+ M-MDSC at the stage of recovery from leuko-
penia may suggest that MDSC is involved into restriction of
homeostatic cell proliferation as a prerequisite for more ef-
fective immune reconstitution.

Keywords

Myeloid suppressors, autologous hematopoietic stem cell
transplantation, multiple myeloma, suppressor molecules,
arginase-1.
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CynpeccopHble KNeTKN MNeIonHOr0 NPOMCXOXAEHUS M UX CYNPEeCCOpHbIi NOTeHLMan npu
ayTOMIOrMYHON TPAHCMNIAHTALLMM FTEMOMNOITUYECKMX CTBOSTOBBIX KIETOK \ NALMEHTOB

C MHOXXeCTBEHHOW MUenomMon

Tarpsana A. ApuctoBa, Tamapa B. Teipunosa, Erop B. batopos, Bepa B. [lenncosa, CBetnana A. Cusukosa,
lanunua 0. Ymakosa, Exatepuna f. Illesena, Anekcauap A. Ocranus, Enena P. YepHbix

Hayuno-uccnedosamenvckuti uncmumym gyHoameHmanvHoti u kaunuveckoti ummyHonozuu, Hosocubupck, Poccus

Beepenue

Muenoupusle cynpeccopsl (MC) mpencTaBiIgioT co60it
TeTEPOTreHHYI0 IOMY/IALMIO KJIETOK MMEIOMIHOIO IIpo-
UCXOXJIEHNA, B COCTaBe KOTOPOIl BbIIeNA0T panHue MC
(Lin"HLA-DRCD33"), rpanynouutapasie MC (Lin"HLA-
DR CD66b*) u monouurapusie MC (CD14*HLA-DR"Y-),
CIIOCOOHBIE TTOCPEACTBOM PpA3/IMIHBIX MEXAHNM3MOB M-
MYHOCYIIPeCCH y4acTBOBATh B IIaTOreHe3e MHOXKECTBEH-
HoOl MuenoMbl (MM), mpuBoms K HpOrpeccum OIyXONIU
1 GOPMUPOBAHMIO MEXAaHNM3MOB YCTONYMBOCTU K IPOTHU-
BOONYXO/IeBON Teparuu. lleb0 JaHHOTO MCCIENOBAaHNA
OBUIO M3ydeHNe JUHAMUKYU COREPYKAHIS IMPKYINPYIOLINX
MUEIOUIHBIX CYIIPECCOPOB U 9KCIIPECCUU CYIPECCOPHON
MOJIEKY/IbI apruHasa-1 y manueHtoB ¢ MM B mepsble 12
MecsIleB HOoC/Ie IPOBefieHNsA ayTOJIOTMYHOM TPAaHCIUIaHTa-
LUV TeMONOATUYECKNX CTBOJOBBIX KIeTok (ayTo-TT'CK),
a TaKoKe 3aBUCUMOCTI MeXAY copepxkanyeM MC u ucxona-
mu ayTo-TT'CK.

Marepuanbl n meToabl

B uccnenoBaHne ObUIM BKIIOYEHBI 44 manyenta ¢ MM, Ko-
TOpbIM 6bia poBeneHa ayto- TTCK. MeTomom mpoTodHOI
LUTOMETPUM B epUPepuIecKoil KpOBU MALMEeHTOB OLIeHNU-
Ba/Ill OTHOCUTE/IbHOE M aOCONMIOTHOE COfiep)KaHue TpaHy-
nountapubix MC (I-MC), monountapasix MC (M-MC) u
MC pannux craguit suddepennuposkn (P-MC), a Taxxe
9KCIIPECCHIO apriHassl-1 B Kaxgoit us cybmonymsnuit MC.

Pe3ynbratsl

[Tocne mposemenms mammeHTam ayTo-TTCK k MoMeHTY
BOCCTAHOBJIEHNA KO/MNYECTBA JIEKOINMTOB CYIeCTBEHHO I
CTaTMCTUYECKN 3HAYNMMO BO3PACTal0 OTHOCHUTEIbHOE KO-
ymndectBo nupKymupylomyx M-MC (pU=0,038) u I-MC
(pU=0,003). abcomoTHOoe KomuuecTBo I'-MC Tarxe cyle-
crBeHHO noBbInIanocsk (pU=0,005). Yepes 6 mMecsiLieB mocie
nposefenHoit ayro-TTCK pgoma mmpkymmpyrommx M-MC
n I-MC cratuctuyeckn 3Haunmo cHipkanace (pU=0,007
n pU=0,024, COOTBETCTBEHHO) [0 IpeATPaHCIUIAHTALIN-
OHHBIX 3HAYeHMUI ¥ COXPAHA/IACh HA 9TOM K€ YPOBHE IIpU
uccnefopanuy 4epesd 12 mec. mocne ayTo-TT'CK. OrtHo-
curenpHOe u abcomotHoe KomndectBO P-MC Ha MOMEHT
BOCCTAQHOBJIEHMSI KOMMYeCTBa JeitkonuToB nociae BXT u
ayTo-TT'CK, Ha060pOT, OBIIO CHIKEHO B CPaBHEHUM C aHa-
JIOTMYHBIMY NOKa3aTersamu nepes BXT u TpaHcIITanTamnyein
I'CK (11 abCOMIOTHBIX 3HAYEHMIT CTaTUCTUYECKY 3HAYMMO,
pU=0,004. IIpu stom gonsa pupkymupyromux P-MC cpe-
mu MHK ocTaBanoch Ha TOM >Xe YpOBHE B T€Y€HME BCETO
12-MeCcAYHOr0 MOCTTPAHCIVIAHTALVIOHHOTO IIEPMOJA, TOTAA
Kak abcomoTHOEe copepxanue P-MC Ha ¢oHe BospacTaHUA
abcomorHoro xomrdectsa MHK Taxxe yBemmumpanoch u
OBIIO 3HAYMMO BbIIIE Yepe3 12 MecAles mocne ayro-TICK
B CPaBHEHMM) C II€PMONOM BOCCTAHOBJIEHMA KOJIMYECTBA
nerixonyros nocine ayro-TT'CK pU=0,032). Ananus Gespe-

LUAMBHON BBDKMBAEMOCTH B 3aBUCUMOCTY OT MEIMAaHHOTO
3HAYEeHUsI OTHOCUTENbHOro KommdectBa [-MC Ha MOMeHT
BOCCTAHOBJIEHUA KomnyecTBa neikonutos (Me 0,17%) mo-
KasaJl, 4To y NallMeHToB ¢ cofepxanueM I-MC>0,17 % ponsa
MAI[MeHTOB, He PAa3sBUBIINX PAHHMII peIUANB, COCTAaBUIA
94+6 %, Torga Kak npu 3HadeHuax I-MC<0,17% artoT mo-
KasaTrenb ObUT 3HAUMMO HIDKe — 67£11% (p=0,049). Cpenu
MAIMeHTOB C paHHUM peuuauBoM pona M-MC, skcmpec-
CHUPYIOUIMX aprHasy 1, Ha MOMEHT BBIXOJIa U3 JIEMKOIIEHUI
XapaKTepu30BajIach TeHAEHLMel K 60/ee HUSKMM 3HAYEHM-
AM TI0 CPAaBHEHMIO C aHAJIOTMYHBIM ITOKa3aTe/ieM B IpYIIIe
MAI[MeHTOB, COXPAaHAMIINX OTBET B IepBble 12 MecAleB
MOCTTPAHCIUIAHTALIIOHHOTO TIepHOfia.

BoiBopbl

ConpsiXeHHOCTD paHHero penyaysa MM nocre ayto-TTCK
¢ 6ornee HuskuM copep>xkanneM [-MC 1 MEHbIIUM KOMnIe-
CcTBOM aprunasa-1+ M-MC Ha srame BbIXOfa U3 JIeiKoIe-
HIU TI03BOJIAET Npefnonarath yyactue MC B orpaHndeHnn
rOMeOCTaTUYeCKOlT ponudepanny B KadecTBe yen1oBus 60-
nee 9¢pPeKTUBHON UIMMYHHOI PEKOHCTUTYLIMN.

KnioueBble cnoBa

MuenonHble CYIpPeccopbl, ayTONOTMYHAsA TPaHCIUIAHTA-
1MA TeMONOITUYECKMX CTBOTOBBIX KIETOK, MHOXECTBEH-
Hasl MUEJIOMa, CYIIPeCCOPHbIE MOJIEKY/Ib], apTriHasa-1.
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Treatment strategy of patients with relapsed and refractory aggressive B-cell non-Hodgkin

lymphoma
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Elena V. Kondakova, Ivan S. Moiseev, Kirill V. Lepik, Natalia B. Mikhailova, Alexander D. Kulagin

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Liudmila V. Fedorova, phone: +7 (921) 770-49-92, e-mail: Lucyfed3@gmail.com

Background

Up to 40-50% of patients with aggressive B-cell non-Hodgkin
lymphoma (B-NHL) remain refractory to treatment, or de-
velop relapse (r/r) after 1-2 lines of therapy. The prognosis of
this patient’s group remains unfavorable. However, the emer-
gence of new methods of targeted drug and immunotherapy
(polatuzumab vedotin, Pola; glofitamab) may improve both
progression-free survival (PFS) and overall survival (OS)
rates in the patients with r/r B-NHL. The aim of our study
was to suggest the treatment strategy for this population of
patients, as well as to determine place for allogeneic hemato-
poietic stem cell transplantation (allo-HSCT).

Patients and methods

The study included 28 patients (pts) with r/r B-NHL treated
with a bispecific drug (anti-CD20/anti-CD3) glofitamab (G)
within Russian Early Access Program. G was administered at
escalated schedule, i.e., 2.5 mg D8C1, 10 mg D15C1, 30 mg
D1C2-12. Anti-CD20 antibody was administered 1 week be-
fore the G therapy was started. Overall response rates (ORR),
progression-free survival (PFS), overall survival (OS) were
estimated in the course of G therapy, with regard of prior
treatment strategy. Treatment efficacy was assessed by PET-
CT (Lugano criteria). Adverse events (AEs) were assessed by
the NCI CTCAE 5.0.

Results

Median age at G initiation was 50 years (21-83); male/female
ratio, 11/17 (39/61%). Median number of previous lines of
therapy before G therapy was 3 (2-8). Autologous SCT was
conducted in 7 pts (25%), polatuzumab vedotin (Pola) in 7
(25%) pts. ECOG status >1 before G initiation was registered
in 7 cases (25%); B symptoms, in 6 pts (21%), and bulky dis-
ease was documented in 8 (29%) pts. Median follow-up was
6 (1-15.9) months. ORR was 67% in the total group: com-
plete response (CR), in 15 (56%) pts; partial response (PR),

in 3 cases (11%); stable disease (SD), in one patient (4%);
disease progression (PD), in 8 cases (30%). Eight patients
died during G therapy including 5 pts (18%) who deceased
due to disease progression. Eight patients died at the time
of analysis, including PD in 5 cases (18%). Median OS was
not reached, 6-month OS was 75.1% (95% CI, 52.0-88.2);
median PFS was 10.7 months (95% CI, 5.4-NA); 6-month
PES comprised 58.8% (95% CI, 35.9-75.9). Other factors,
e.g., number of previous lines of therapy, r/r clinical course,
auto-HSCT, Pola therapy did not influence both OS and PFS,
and development of response to G. In the course of analysis,
22 (79%) pts discontinued therapy due to PD (n=10, 36%);
5 pts (18%) had severe COVID-19 infection; 5 pts (18%)
completed the scheduled therapy, and 2 pts (7%) cancelled
their treatment by other reasons. The median number of G
cycles was 6 (2-12). COVID-19 of any grade was revealed
in 9 (32%) pts. Three pts (11%) died due to severe COV-
ID-19. The group of patients who received Pola-BR (n = 7)
before G therapy was also monitored: CR was achieved in 3
pts; PR, in 2 cases, and 2 pts developed PD. Among the pa-
tients who achieved CR during Pola-BR therapy (n =3), 2 pts
had relapses during the therapy, and one patient, 11 months
after Pola-BR completion. The achievement of response to
Pola-BR did not influence clinical response to the G therapy.

Conclusion

New targeted and immunotherapeutic agents significantly
improve clinical prognosis in the patients with r/r B-NHL.
However, curative potential of such therapy has not yet been
determined, thus requiring long-term observation, as well as
selection of the patients who will benefit from allo-HSCT.

Keywords

Non-Hodgkin lymphoma, immunotherapy, targeted thera-
py; glofitamab, polatuzumab vedotin, adverse events.

(TpaTerus neyeHns NaLMeHToB C pedpaKTepHbIMU/PELMAUBUPYIOLLMMUA arpecCMBHBIMMU

B-KneToyHbiMu HeX0AXXKWHCKUMU ﬂI/IMd)OMaMVI

JIropmuina B. ®egoposa, Oneca I. CmbikoBa, AHfpeit M. Yekanos, Mapuna O. Ilonosa, Bragncnas B. Mapkernos,
Enena B. Konpnakosa, VIsan C. Moucees, Kupumn B. Jlennk, Haranpa b. Muxaiinosa, Anexcanap JI. Kymarun

HMII demcxkoti onxonoeuu, eemamonozuu u mpancnnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Cankm-Ilemep6ypeckuii
eocyoapcmeennoiii meouyurckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccus

6}IaI‘OHpI/IHTHbIM. Tem ne MEHEE, ITOABJICHNE HOBBIX METOIOB
TapTeTHONM ¥ UMMYHOTEPAIINN (HonaTysyMa6 BEJJOTIH, IJIO-
¢nramab) B HacToOsAlee BpeMs MO3BOJLAIT YIyYIINTh Kak
6ecrporpeccusuyio (BIIB), Tak u 061yl0 BBDKMBAEMOCTb
(OB) naumenToB ¢ p/p B-HXJL. Llenbio Hamero mcciueno-
BaHUA 6I)IHa OLI€HKa CTpaTernm JI€UE€HUA 9TOM TIOIYJIAIN

Beepenue

o 40-50% mnanyueHTOB C arpecCUBHBIMU B-K/IeTOUYHBIMU
HexopKKnHckuMy numbomamu (B-HXJT) ocratorcs ped-
PaKTepHBIMM WM PeUUAMBUPYIOT (p/p) mocie 1-2 muHUU
Tepanuu. IIporHo3 aToil IPyIIbl IalIEHTOB OCTAeTCs He-
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OOTIbHBIX, @ TAK)XXe OIpeJeNeHre MecTa I alIoTeHHO
TPAHCIUTAHTAL[UM TeMOMOITUYECKUX CTBOMOBBIX KIIETOK
(ammo-TT'CK).

MaumeHTbl M MeToAbI

VccnepoBanue Bxmroumno 28 manuentos ¢ p/p B-HXIJI,
MOMTY4YMBIINMX Tepamuio OyucnenyuduyeckuM areHToM (aH-
-CD20/anTn-CD3) rmo¢guramabom (G) B paMkax Ipo-
IpaMMBbl paHHero focTyma. Inmo¢uramab HasHayancs B
3CKa/IMpoBaHHOM pexxume: 2,5 mr [I8111, 10 mr 115111, 30
mr J11112-12. Tlepen Havyanom Tepanuy G NpoBOANUIOCH Ofi-
HOKpaTHoe BBefieHMe aHTU-CD20 aHTUTeNa C Ie/IbI0 CHU-
JKEHMsI PUCKa Pa3BUTHSI CMHAPOMa BbICBOOOXK/IEHNUS IIUTO-
krHoB (CBLI). By mpoaHanmm3npoBaHbl: 4acTOTa 001Iero
orseta (OO), BIIB, OB Ha ¢one Tepanuy G B 3aBUCUMOCTI
OT CTpaTeruy IpefuIecTBYyIoLlero nedeHus. OPpdeKTus-
HOCTb Ha (oHe Tepanum oueHmBanach mMeropom II9T-KT
(xputepun Lugano). Hexxenarenousie spnenus (HS) ana-
msuposanuch npu nomomyu NCI CTCAE 5.0.

Pe3ynbratbl

Mepnana Bo3pacTa HaumeHTOB cocraBmma 50 mer (21-
83). CooTHOIIEHNE MY>XUMH U SKeHIUH cocTaBuno 11/17
(39/61%). Mepmana muHuUil Tepamvy o Teparmu G co-
craBmaa 3 (2-8). Ayro-TI'CK panee nposogwiace 7 (25%)
manueHTaM, nonarysymab Begotun (Pola) - 7 manmentam
(25%). Craryc ECOG >1 Ha MomeHT Hadana G 6bU1 3ahuK-
CMpOBaH y 7 manyeHTos (25%), B-cumnromsl - y 6 (21%) u
MacCHBHOE OITyX07IeBoe Mmopaxkenue —y 8 (29%) maimeHToB.
Menuana HabmoeHNsI OT MOMeHTa Havaja Tepanuu G co-
craBua 6,0 (1-15,9) mec. B nierom, gacrora o6b1iero orsera
6b11a 67%, B T.4. monHbIi oTBeT (ITO) B 15 cnyvasx (56%),
vactuynslit orBet (HO) y 3 marmentos (11%), crabumsa-
st 3abomeBannst (C3) B 1 cmyuae (4%) u mporpeccus 3a-
6onesanus (I13) - y 8 (30%) marentoB. Bocemb 60/1bHBIX
yMep/y Ha MOMEHT MICCIefJOBaHyA, B ToM 4ncie 5 (18%) —
mo npuunie I13. Mexmana OB He Oblla ZOCTUTHYTA,

LY-03

6-mecsunas OB cocraBuma 75,1% (95% ION, 52,0-88,2),
mennana BITB 10,7 mec. (95% [N, 5,4-NA), 6-mecsauHas
BIIB -58,8% (95% IOV, 35.9-75,9). Takue ¢akTophl, Kak
YIC/IO NMHUI TIpefIlecTBYIOLIeil Tepanuu, p/p TedeHue,
ayto-TI'CK, a Takxe Tepamus Pola B anaMHe3e He BIUSIIN
kak Ha OB u BIIB, Tak 1 Ha JOCTIDKeHNe OTBeTa Ha Tepanuio
G. Ha mMomeHT nccnenoBanys 22 nauuenTa (79%) mpexpa-
i Tepamio G B pesynbrare 113 (n=10, 36%), 5 (18%) -
u3-3a Tspxesioro Tederna COVID-19, 5 (18%) - BBuny mna-
HOBOTO 3aBeplLIeHI Tepamuy, ¥ 2 manyeHra (7%) - 1o
mpyroi npuunHe. Meguana nykiaoB G cocraBuia 6 (2-12).
Hesxenarenshsie siBnenust (HS) 6pimn oTmedensr y 27 ma-
1ueHToB (96%), B ToM umcne H 3-4 1.y 14 (43%) mu HA 5
cr.y 3 (11%). Boina Taxoke 06¢eoBaHa IpyIia HalieHTOB,
nony4asumx repanuio Pola-BR (n=7) no G: B kauecTse 1y4-
mero oreTa ITO 6611 focTUrHYT 3 marmenTamu, YO -y 2 u
13 ormeuena B 2 crydasx. B rpymnme naumeHToB, JOCTUTIINX
I1O Ha domue tepammu Pola-BR (n=3), 1Boe nmenu peungus
3abomeBaHus Ha poHe Tepamuim, OUH MALEHT — depes 11
Mec. Iocrie ee 3aBepiueHns. JJoctikeHne orBeta Ha Pola-BR
He B/IMSUIO Ha OCTIDKEHNe OTBeTa Ha ¢oHe Teparmuu G.

3aknyeHue

Vcnionb3oBaHMe HOBBIX TapreTHBIX M MMMYHOTepaleBTH-
YeCKMX ITpeNapaToB 3HAUMUTE/IbHO YIYYHIAI0T KIMHUYECKUI
nporHos nanuentos ¢ p/p B-HXJI. Ognako B HacrosAlee
BpeMs He OIpefe/ieH M3/IeYMBAIONINIl ITOTeHIMal MOR00-
HOJl Tepamuy, 4TO TpeOyeT IPORO/DKEHUA HAOMIONEHMIL,
a Tak>Ke BbIfle/IeHN:A TPYIIIbI IAlIVIEHTOB, J/IS KOTOPBIX Tpe-
OyeTcsi pacCMOTpeHe BOIIpoca o BeinonHeHuy amno-TTCK
B ClTy4ae JOCTMYKEHM OTBETa.

KnioueBble cnoBa

HexomKkyHCKIe MQOMBI, UMMYHOTEpPANUs, TapreTHast
tepanus, rmoduramab, monaTysymab BeSOTHH, HeXesa-
Te/IbHbIE SABJICHNS.

Long-term multicenter study of nivolumab efficacy and safety in patients with relapsed

and refractory classic Hodgkin lymphoma
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Introduction

Nivolumab (Nivo) showed its efficacy in patients with re-
lapsed and refractory classic Hodgkin lymphoma (r/r cHL)
in clinical trials. Continued accumulation of the long-term
experience in PD-1 inhibitors treatment is required to sup-
port previous data. Our aim was to evaluate long-term data
on the efficacy and safety of Nivo therapy in patients with
r/r cHL.

Materials and methods

A retrospective cohort of 182 patients was analyzed: 36% of
patients (n=66) were treated with Nivo (40 mg); 64% (n=116)

were treated with Nivo at a dose of 3 mg/kg in the RM Gor-
bacheva Research Institute and Regional Oncological Clinic
in Irkutsk. Overall response rate (ORR), progression-free
survival (PFS), overall survival (OS) were analyzed. PFS was
censored upon initiation of additional therapy. The response
was evaluated every 3 mo by PET-CT using LYRIC criteria.
Adverse events (AE) were analyzed by NCI CTCAE 5.0.

Results

Patient characteristics included demographic parameters,
data on previous therapy, chemoresistance, relapse rates, and
disease stage at the time of Nivo initiation. Median follow-up
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was 54.9 mo (0.5-77.7). ORR was 68%, e.g., complete re-
sponse (CR), 33%; partial response, 35%; stable disease, 7%;
indeterminate response, 18%; progressive disease, 7% of cas-
es. Median OS was not achieved, 5-year OS was 94.3% [95%
CI: NA-NAJ; median PFS was 19.2 mo [95% CI: 15.4-23.5];
5-year PES was 25.6% [95% CI: 17.5-34.6]. Several factors,
including patients” age, Nivo dose, number of previous ther-
apy lines, prior auto-HSCT or brentuximab vedotin (BV)
treatment have not had a statistically significant effect upon
PFES. However, B-symptoms at Nivo initiation (median PFS,
35.6 mo [95% CI: 19.1-NA] vs 15.3 mo [95% CI: 11.5-19.3],
p=0.0006); gender (median PFS in females was 23.4 [95%
CI: 20.1-26.8] vs 13.7 in males [95% CI: 8.8-18.7], p=0.018),
and early CR after 3 mo of Nivo therapy (median PFS 32 mo
[95% CI: 20.4-NA] vs 17.9 mo [95% CI: 13.7-21.7], p=0.008)
were significantly associated with PFS. Any grade of AE was
detected in 72% of analyzed patients (n=173), including gr
3-4 AE in 21% of cases, and gr 5 AE in 2% of pts (2 second-
ary MDS, and one case of pneumonia). Additional therapy
after Nivo was required in 78% of patients and included,
e.g., Nivo monotherapy in 25%, chemotherapy (CT) in 7%,

LYMPHOMAS |

BV monotherapy in 7%, Nivo combined with CT or BV in
57%, allo- and auto-HSCT performed in 3% and 1% of pa-
tients respectively. Allo-HSCT was carried out in a total of
15% of patients after initial Nivo monotherapy, either imme-
diately, or after additional therapy.

Conclusion

The obtained data demonstrate high efficacy and acceptable
toxicity profile of Nivo therapy in the patients with r/r cHL.
Such prognostic factors as absence of B symptoms at the
time of Nivo initiation, female gender and early CR achieve-
ment were significantly associated with increased PFS dura-
tion. Since the Nivo therapy does not allow curation of the
disease in most patients, some additional therapy after Nivo,
including PD1 inhibitors, as well as allo-HSCT, may increase
the survival rate in this group of patients.

Keywords

Nivolumab, PD-1 inhibitors, immunotherapy, Hodgkin lym-
phoma, LYRIC criteria.

OTaaneHHble pe3yNbTaTbl MHOMOLLEHTPOBOrO uccnefoBaHns 3¢pdeKTuBHOCTH U 6esonacHocTyn
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BeepeHue

Husonymab (Huso) mpogeMoHCTpupoBas cBoo 3¢ GeKTus-
HOCTb B JIEYCHUM TALMEHTOB C PelnAUBIUpYIOLIet/pedpax-
TepHOIT Kmaccuaeckoit mumdomoit Xomkknua (p/p kJIX) B
paMKax KIMHUYECKMX MUCCIEHOBAHNUIL, OFHAKO TpebyeTcs
HasibHeliIIee U3ydYeHne OTHAA/ICHHDBIX Pe3y/IbTaTOB TepaInu
PD-1 uuruburopamn B peasbHON KIMHNIECKOI IPAKTHUKE.
ITenbio paboTHI ObIIa OLIEHKA OT/{A/IEHHBIX PE3y/IbTaTOB 3-
¢dextuBHOCTN 1 Ge3omacHoCTy Tepamyy HuBo y manneHTOB

¢ p/p KIX.
Marepuanbl n metToabl

PerpocrekTnBHO ObUIM POAHAIN3MPOBaHbI 182 mareHTa
¢ p/p ¥KJIX, nonyyasiux tepamiio Huso B fose 40 mr (n=66,
36%) u B gose 3 mr/kr (n=116, 64%) 8 HUM OOIuT um.
P.M. Top6aueBoit u VIpKyTCKOM OOIaCTHOM OHKOJIOTMYe-
CKOM JIVCIIAHCEpe.

OtBeT onennBamm Kaxnable 3 Mecsana o [19T-KT, B coot-
BercTByM ¢ Kpurepuamu LYRIC. HexenaTtenbHble SABTeHNA
(HS) oueHuBanmmuch mocie Kaxkgoro Beenenns Hupo Ha oc-
nHosaHuu kputepnue NCI CTCAE 5.0. bouin mpoananmsn-
poBaubl: yactoTa obmero orsera (O0), oburast u Hecrpo-
rpeccuBHas BbDKMBaeMocTb (OB, BIIB), a Taxke wyacrora
HA. ITpu ananmse BIIB nensypuposamach Ha MOMEHT CTap-
Ta JOIIOTHUTE/IbHON TEPAIINIL.
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Pe3ynbratbl

XapaKTepuCTUKU TPYIIbI OOMBHBIX BK/IIOYAINM BO3PACT,
IOJI, aHHbIe O IPeJLIeCTBYIONIeN Tepallu, XUMMIOpPe3u-
CTEHTHOCTH, YaCTOTe PELMANBOB I CTaAuM 3a00/meBaHms Ha
MOMEHT Ha4yajIo Tepanmy HuBomrymMaboM. MeanaHna Ha6io-
nmeHus cocrtaBuia 54,9 (0,5-77,7) mec. Yacrora OO cocraBu-
ma 68%: monubit oTBeT (I1O) fOocTUTHYT y 33% ManyeHToB,
JaCTUYHBI OTBET — Y 35%, crabuimsars 3abomeBaHms —
y 7%, HeonpeieNieH bl 0TBeT — Y 18%, mporpeccupoBanme
3aboneBanuA — y 7%. Mennana OB He Oblta JOCTUTHYTa,
5-nmetusas OB cocraBuma 94,3% [95%[1, NA-NA]; menu-
ana BIIB cocraBuma 19,2 mec. [95%1, 15,4-23,5], 5-net-
uas BIIB 25,6% [95%W, 17,5-34,6]. Takue KInHU4YECKMe
¢axropsl, kak f03a HuBo, ayTonornyHas TpaHCIUTAHTALNS
reMOIIOTIYECKNX CTBONOBBIX KIeTok (ayTo-TTCK), 6pen-
Tykcumab BeforuH (BB) B aHaMHese, YMC/IO IMHWI Tepanni,
BO3pacT MAaIMEHTOB, He MOKa3a/IY CTaTUCTUYECKON 3HAuM-
moctu B oTHouieHnu BIIB u moctmwkenmsa OO. Hamnune
B-cumrromoB Ha MoMeHT Hayana Huso (mennana BIIB 35,6
mec. [95%11, 19,1-NA] nporus 15,3 mec. [95%M, 11,5-
19,3], p=0,0006), mon manuenTa (Meguana BIIB y sxeHmuH
23,4 mec. [95%1M, 20,1-26,8] mpoTuB Myxx4uH 13,7 Mec.
[95%[11, 8,8-18,7], p=0,018), a Taxxe goctmxenue I10 ye-
pes 3 Mec. ot Havyana repanvy Huso (mepuana BIIB 32 mec.
[95%M11, 20,4-NA] nportus 17,9 mec. [95%/1W, 13,7-21,7],
p=0,008) ObUIM CTATMCTMYECKN 3HAYMMO ACCOLUMPOBAHBI

@ cttjournal.com



| LYMPHOMAS

¢ pmurenpHOCThI0 BIIB. ¥V 173 maumeHToB 6BUTa pOBeEne-
Ha otjeHka HSI: mo6ste HSI 6bu11 3apeructpuposatsl y 72%
MAIMEHTOB, B ToM uncne — HA 3-4 cT. y 21% mu HA 5 c1. y 2%
TMaIYIeHTOB, BKIoYaomyx BTopuyHbii MJIC y 2 manyeHTOB
1 THEBMOHMIO Y 1 manyeHTa. JlononHuTeNbHAA Tepanus 1o-
cne Huo morpe6oBanach y 78% IallMeHTOB M BK/IIOYAsIa:
B 25% cny4yaeB - Huso B MOHOpexume, y 7% - XUMHIOTe-
pammio (XT), y 7% — BB B moHOpexume, y 57% OONbHBIX —
kombunarmio Huso ¢ XT wm BB, annorennyio (amno-) u
ayTo-TTCK -y 3% u y 1% manueHTOB, COOTBETCTBEHHO.
Anno-TI'CK mocne nepsuyHoli MoHOoTepanuy Hwuso mmnm
Iocyie IOTIOIHUTE/IbHON Tepanuu IpoBefeHa y 15% manm-
€HTOB.

BoiBopbl

Harme nccnenoBaHye mpogeMOHCTPUPOBANIO BBICOKYIO 3(-
(beKTMBHOCTD ¥ NpUEM/IeMbII TPOQUIb TOKCUYHOCTHU Te-
panuu Huso y manuentos ¢ p/p xJIX. Cpenn mporHocTu-

LY-04

4ecKuX (aKTOpPOB OTCYTCTBME B-CUMITOMOB Ha MOMEHT
Hayasa Tepanuu, XeHCKMIT 0/ 1 JocTibkeHne panHero I10
(4epe3 3 Mec.) CTATUCTIYECKY 3HAUMMO yBeIUYUBaIU JJIN-
TenbHOCTb BIIB. B T >ke BpeMst y 60/IBIINHCTBA MAIIEHTOB
HuBo He M03BO/IsAET TOCTUTHYTH M3/IeUeH st 3a60/IeBaHMA.
ITpumeHeHme B IOC/IEYIOLIEM Tepay, BKIo4daoer PD-1
MHIMOUTOPBDL, a TaKXKe BoinonHeHue amno-TTCK mosBonsior
YBENMYUTD BBKMBAEMOCTD B 3TOJI IPYTIIIE MAIVIEHTOB.

KnioueBble cnoBa

Husomnyma6, PD-1 nHru6uTOpS!, MMMyHOTEepanus, num¢o-
Ma XopkknHa, kpurepun LYRIC.

Prospective study: autologous hematopoietic stem cell transplantation in patients with

HIV-related lymphoma

Marina O. Popova, Yuliya A. Rogacheva, Andrey M. Chekalov, Ivan V. Tsygankov, Kirill V. Lepik, Lilia V. Stelmakh,

Vadim V. Baykov, Natalia B. Mikhailova, Alexander D. Kulagin

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Dr. Marina O. Popova, e-mail: marina.popova.spb@gmail.com

Background

Despite the widespread use of antiretroviral therapy (ART),
human immunodeficiency virus (HIV) infection is associat-
ed with an increased incidence of non-Hodgkin lymphoma
(NHL) and Hodgkin lymphoma (HL). Concurrently, autol-
ogous stem cell transplantation (ASCT) becomes a feasible
approach to either rescue or consolidate HIV-related lym-
phoma patients. However, there is only limited number of
prospective matched case-controlled studies to prove the
safety and efficacy of ASCT in HIV-related lymphoma.

Patients and methods

Between August 2014 and May 2022, fifteen patients with
HIV-related lymphoma who underwent ASCT were includ-
ed in prospective matched case-control study (study group,
n=15). Sixty non-HIV-infected patients were enrolled into
the control group (n=60, 1:4). Their median age was 35
(19-66) yv.0. The underlying diseases in study group were
as follows: 7 cases of HL (46.6%), and 8 patients with NHL
(53.4%), with complete remission prior to ASCT (73.3%).
Conditioning regimen was BEAM with BCNU replaced by
Bendamustine (160 mg/m?/day on D-7, D-6). HIV viral load
was undetectable, and the median number of CD4+ cells
was 360 cells/mcL (133-715). All patients received HAART
schedules. The median follow-up time was 2.9 years (1
day to 5.2 years). The primary endpoints were, as follows,
overall survival (OS), progression-free survival (PFS) and
time-to-progression (TTP) 2 years after ASCT. Secondary
endpoints included terms of hematopoietic recovery, organ
toxicity and transplant-related mortality (TRM). Common

Terminology Criteria for Adverse Events (CTCAE 5.0) were
used for the toxicity analysis.

Results

The 3-year OS (n=75) was 88%: 86.7% in the study group,
88.3% among control group, and did not significantly dif-
fer between the groups (p= 0.876). Progression-free surviv-
al (PFS) at 3 years was 66.7% in the study group, and was
not different against the control group (76.7%, p=0.411).
Time-to-progression (TTP) at 3 years was 20% in study
group, versus 18.3% in controls (p=0.796). Complete remis-
sion at the time of ASCT was associated with better PFS lev-
els (p=0.049) and TTP (p=0.052) in the total group. The me-
dian recovery terms for leukocytes, neutrophils, and platelets
were, respectively, D+16 (10-25), D+15 (12-30), and D+15
(11-31) in study group compared with D+15 (10-22), D+14
(10-23), and D+14 (8-31) in control group. There was no in-
tergroup difference in the rates of organ toxicities, according
to CTCAE criteria.

Conclusion

Three-year overall survival in the patients with HIV-related
lymphoma was 86.7%; PFS, 66.7%, and TTP, 20%. Complete
remission at the moment of ASCT improved PFS and TTP
levels in the total group. Our data provide further evidence
that ASCT is a safe and effective option for the patients with
HIV-related lymphoma.

Keywords

Hematopoietic stem cell transplantation, autologous, lym-
phoma, HIV-related.
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[pocneKTUBHOE UCCNe0BaHNe; ayTONOMMYHAA TPAHCMAAHTALNA FeMON0ITUYECKNX KNeTOK
y NauueHToB C iMmdpomamm Ha poHe BUY-nHpekumn

Mapuna O. ITonosa, I0mus A. PoraueBa, Augpeit M. Yekanos, ViBan B. Ilpirankos, Kupunn B. Jlenuk, /Innus B. Crenbmax,
Bapum B. baiikos, Haranba b. Muxaiinosa, Anekcanap [I. Kynarun

HI demcxkoti onkonozuu, eemamonozuy u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsviii Cankm-Ilemep6ypeckuil
eocydapcmeennoiii meouyunckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccus

Beepenue

Pacnipoctpanennocts BUY-nHdexkunun Bo BceM Mupe Ha
TAHHBI MOMEHT COCTaBAeT 38,4 MU/UIMOHOB ciny4vaeB. He-
CMOTps1 Ha IIMPOKOE UCIIONIb30BaHMe aHTMPETPOBUPYCHON
teparuu (APT), manyents:, nauumposanusie BUY, or-
HOCATCA K I'PYIIIe IOBBIIIEHHOTO PYCKA Pa3BUTHA TMM(OM.
AyTonornyHas TpaHCIUIAHTALMA KOCTHOTO Mosra (ayTo-
TTCK) - gBisieTcss HOTEHI[MA/IbHO U3J/IEYMBAIOLIIM METO-
TOM Tepanmiu, OFHAKO MCC/IENOBAHNUA «Cydail-KOHTPOIb»
MAJIOYVC/IEHHBI 1 He MO3BOIAAIOT CYAUTh 00 addexTnBHO-
cTu 1 6e30I1aCHOCTY JJAHHOI'O METOfia Tepalluyl B IpYIIIe
nanyenToB ¢ BUY-undexumeri.

MaumeHTbl M MeTOADI

B nepuop, c aBrycra 2014 roga o maii 2022 roga nATHaAaTh
BUY-uHbuUMpPOBaHHBIX MalMeHTOB ¢ nuMmdomammu, Ite-
penecmy ayto-TT'CK, 6bUIM BKITIOYEHBI B IPOCIEKTUB-
HOe JICCTIE[OBAHJe METOROM «CIy4aii-KOHTPO/Ib» (rpymia
uccnenoBanys, n=15). B KouTponpHyo rpymmny Bouumm 60
nanueHToB ¢ muMmdomamu 6e3 BUY-nndexunu (n=60, 1:4).
Mennana BospacTta coctaBuia 35 et (19-66). OCHOBHBIMU
3ab60/eBaHMAMM B TPYIIIe MCCIeRoBaHuA O6bUmn mumdoma
Xomxkuna (JIX) (n=7; 46,6%) 1 HeXOMKKMHCKasl nuMdo-
ma (HXJT) (n=8; 53,4%). VI3 Hux 73,3 % marueHToB ObIIN
B IIONTHOI peMuccuu Ha MoMeHT ayTo-TTCK. ¥V 6onpumh-
CTBa MALMIEHTOB B KauyecTBe PeXKMMa KOHAUIIMOHNPOBaHNA
npumensin BEAM ¢ samenoit BCNU Ha 6enpgamyctun
160 mr/m? B ieHb Ha [1-7, [T-6 1 CHIDKEHMEM O3Bl TOIO3UIA
1o 50%. Bupycnaa narpyska B/Y y maiueHTOB He BBIAB-
ymeHa; MenuaHa KonmdectBa CD4+ kimeTok cocraBmma 360
(133-715) xmeTok/MKII. Bce maryeHTh! momydany nedeHue
no cxemaMm APT. Menuana BpeMeH! HaOMIOEHMsI COCTaBHU-
na 2,9 et (ot 1 gua go 5,2 roga).

LY-05

Pe3synbtathbl

TpexnerHsis o6mast BbpkuBaemocts (OB) st 061eit rpym-
bl (n=75) coctaBmia 88%: 86,7% B IpymIle UCCIENOBAHNA
u 88,3% B KOHTpONIBHOI rpyme (p=0,876). BBII B Teuenne
3 71eT B IpyIle MCCIeJOBaHNUA cocTaBmaa 66,7% u 1ocTo-
BEPHO He OT/INYanach OT KOHTPONBHONM Tpynmsl — 76,7%
(p=0,411). BOII B Teyenue 3 net cocraBuiao 20% B rpymie
uccnenoBanus un 18,3% B KOHTpobHOI rpymie (p=0,796).
Y manueHTOB B IONMHON pemuccuy nuMpOMbl Ha MOMEHT
nposefieHn: ayTo-TTCK oTMedYeHBI JOCTOBEPHO JTydIINe
nokasarermu BBIT (p=0,049) u BAII (p=0,052) npu ananuse
o6urert rpynmsl (n=75). MeayaHa CpOKOB BOCCTAHOB/IEHIISI
JIEVIKOLMTOB, HENTPODUIOB ¥ TPOMOOLMTOB COCTABUIA, CO-
OTBETCTBEHHO, JI+16 (10-25), 1+15 (12-30), O+15 (11-31) B
rpyme uccnegoBanys, u 1+15 (10-22), I+14 (10-23), 1+14
(8-31) - B koHTpONIBHOI rpymIte. He 66110 3apeructpuposa-
HO pas/IM4uuil MeXIYy I'PYIIIaMy B YaCTOTe HereMaToIorde-
CKOIl TOKCMYHOCTH B cooTBeTcTBUN ¢ Kpntepusamu CTCAE.

3aknyeHue

TpexyeTHAA 06Iast BBDKMBAEMOCTD [/ TPYIIIBI UCCIIENO-
BaHMA cocTaBWIa 86,7%, BBDKMBAEMOCTb 6e3 Iporpeccu-
poBanusa - 66,7% u Bpemsa 1o nporpeccupoanusa — 20%.
[Nonnas pemmccys ynydiunia IOKasaTelu BbIKIBAEMOCTH
6e3 MporpeccupoOBaHMA U BPEMEHN JIO0 IPOrPecCUpPOBAHMS
B obuiert rpymite. [lomydeHHbIe JaHHBIE ABIAIOTCA OYepes-
HBIM IOfITBeP)KAeHMeM, uTo ayTo-TTCK sBnsercs 6esomac-
HBIM 11 9 (HeKTUBHBIM MOXOOM LS MALMEHTOB C TNMQO-
Mamu Ha ¢poHe BUY-nnpexmmn.

KnioueBble cnoBa

TpancnmaHTanusA reMONOITHYECKNX CTBONOBBIX KIIETOK,
ayTojornyHasg, mmdoma, BVIY-acconumnpopaHHas.

Comparison of toxicity and efficacy of BeEAC, LEAM, and CLV conditioning regimens before
autologous stem cell transplantation for treatment of primary-refractory and relapsed
forms of Hodgkin's lymphoma
Anastasiia A. Samoylova, Vladislav O. Sarzhevskiy, Vladimir Ya. Melnichenko, Nikita E. Mochkin, Anatoliy A. Rukavitsyn,
Elena G. Smirnova, Vladimir S. Bogatyrev, Anna E. Bannikova

Department of Hematology and Chemotherapy, Bone Marrow and Hematopoietic Stem Cell Transplantation, National N. I. Pirogov
Medical and Surgical Center, Moscow, Russia

Contact: Anastasiia A. Samoylova, phone: +7 (905) 704-88-44, e-mail: samoylove03@gmail.com

tory and relapsed forms of Hodgkin’s lymphoma (R/R HL).
There are several most commonly used conditioning regi-
mens for HDCT followed ASCT. However, there are current-
ly no data on the conduct of randomized studies that would
compare the effectiveness and toxicity of different regimens.

Background

High-dose chemotherapy (HDCT) followed by autologous
transplantation of hematopoietic stem cells (ASCT) is the
gold standard of treatment for patients with primary-refrac-
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Aims
Comparison HDCT (CLV, LEAM, BeEAC) as a conditioning
regimen before ASCT for the treatment of R/R HL.

Patients and methods

In retrospective study were included 279 patients with HL,
median age 30 years; 121 men and 158 women. All patients
received HDCT and ASCT in National Medical and Surgical
Center named after N.I. Pirogov (2006-2018). Conditioning
regimens: CLV (cyclophosphamide, lomustine, etoposide) -
78 patients, LEAM (lomustine, etoposide, cytarabine, mel-
phalan) - 129 patients, BeEAC (bendamustine, cytarabine,
etoposide, cyclophosphamide) — 72 patients.

Results

Efficiency of different conditioning regimens. Comparative
analysis of overall survival (OS) showed lower OS rates in
patients who received LEAM. 5-year overall survival: CLV -
82%, BeEAC - 78%, LEAM - 70% (p=0.04). 5-year pro-
gression-free survival (PFS) were comparable with LEAM
(53%), BeEAC (50%) and CLV (50%) (p=0.66). Hemato-
logic toxicity of different regimens (CLV, LEAM, BeEAC):
All patients developed grade IV neutropenia, anemia with/
without transfusion demands, severe thrombocytopenia
with transfusion requirements in most cases. Duration of
neutropenia was the same (median of 9 days). Duration of
thrombocytopenia in CLV regimen was 9 days, LEAM and
BeEAC - 11 days (p=0.03). Anemia Grade II (median) was
registered in CLV, Grade III (median) in LEAM and BeEAC
regimens (p>0.05). Non-hematologic toxicity was as follows:
The incidence of oral mucositis and enteropathy was high-
er in the BeEAC (40.3%, n=29) and LEAM (56.6%, n=72)
regimen compared to the CLV regimen (34.6%, n=27).

The development of cardiotoxicity was also more often
noted in the BeEAC and LEAM groups, 6.9% and 2.3%, re-
spectively. Indices of liver toxicity, pulmotoxicity and the
incidence of infectious complications were comparable.
Transplant-related mortality (until D + 30) was: CLV - 1.3%,
LEAM - 3.1%, BeEAC - 2.8% (p>0.05). Efficiency of condi-
tioning regimens was assessed as overall survival (OS) and
progression-free survival (PFS). Comparative analysis of OS
rates showed lower OS values in the patients who received
LEAM treatment, with 5-year OS of 82% after CLV, 78% fol-
lowing BeEAC, and 70% after LEAM conditioning (p=0.04).
The 5-year progression-free survival rates (PFS) were com-
parable for the patients treated according to LEAM (53%),
BeEAC (50%) and CLV protocols (50%, p=0.66).

Conclusion

HDCT followed by ASCT is the best therapeutic approach
for a R/R HL. BeEAC, LEAM and CLV conditioning regi-
mens being considered as viable alternatives. Our results
suggest a comparable efficacy of BeEAC, LEAM and CLV
conditioning in terms of survival and disease control. How-
ever, we also observed higher rates of gastrointestinal and
cardiac toxicities in patients transplanted after LEAM and
BeEAC. The worst OS in patients received LEAM can be
explained by the fact that the regimen was implemented at
our hospital earlier than others schedules when such drugs
as Brentuximab vedotin and checkpoint inhibitors were not
available to the patients with relapse after HDCT and ASCT.

Keywords

Transplantation, AHSCT, conditioning regimens, Hodgkin’s
lymphoma, BeEAC, CLV, LEAM.

CpaBHEHME TOKCMYHOCTM N 3IPHEKTUBHOCTH PEXMMOB KoHaMLMoHUpoBaHua (BeEAC, LEAM, (LV)
NP1 ayTONOrMYHON TPAHCMIAHTALMKM FeMONO3TUYECKUX CTOBMOBbIX KNETOK ANS NeyeHns
NaLMeHTOB C NepBUYHO-PEPPAKTEPHBIM W PELMANBUPYIOLUM TedeHneM NUMGOMbI XOAXKKNHA

Amnacracua A. Camoitnosa, Bragucmas O. Capkesckuit, Bragumup . Menbandenko, Huknra E. Moukns,
Amnaronnit A. Pykapunpin, Enena I. Cvupaosa, Bragumup C. Boratsipes, Anna E. Banaukosa

Omoenenue 2eMamonoeuu U Xumuomepanuu ¢ 6710Kom MpaHcnianmayuu KOCHHO20 M0324 U 2eMON0IMUHECKUX CHIBOT0BbIX
knemox, Hayuonanoruviii meouxo-xupypeuneckuii Lenmp umenu H. V. ITupoeosa, Mockéa, Poccust

Beepenue

Bricoxoposuas xummotepanus (BIXT) ¢ nocnenyromeir ay-
TOJIOTMYHOI TPAHCIUTAHTALMEN T€MOIIO3TUYECKUX CTBOJIO-
BbIX K1IeTOK (ayTo-TI'CK) 10 cUX mOp ABJAETCS «30/I0TBIM
CTaH[JapTOM» JIe4eHMs TTAIYIEHTOB C IepBUYHO-pedpaKTep-
HBIM U PEeLVIBUPYIOLMM TedeHyeM MMM(OMbI XOPKKIMHA
(p/p JIX). Cy1iecTByeT HECKOIBKO Hanbojiee 4acTo UCIO/Ib-
3yeMbIX PEeXVMOB KOHAMIMOHMPOBAHI, IPUMEHIEMBIX B
kadectBe BIIXT no ayTo-TT'CK pis nedenns 60nbHBIX p/p
JIX. OpHako B HacTosAlllee BpeMs HeT JIaHHBIX O IIpOBefe-
HUY PaHIOMM3UPOBAHHBIX UCCIENOBAHNUI, B KOTOPBIX ObI
cpaBHMBaNach 9(pPeKTUBHOCTD ¥ TOKCUYHOCTD PA3IMIHbBIX
PEXMUMOB KOHIUIIMOHUPOBAHSI.

Lenb

CpaBHeHne TOKCMYHOCTU U 3¢ dexTuBHOCTN cxeM BIXT
(CLV, LEAM, BeEAC) B kauecTBe pexumma KOHJUIIMOHU-

posanus nepep ayro- TTCK /s neyenus nauueHTos ¢ p/p
TeuenneM JIX.

MaumeHTbl M MeToAbI

B peTpocrekTuBHBIT aHaMU3 GBIV BKTIOUEHDI 279 IaljyeH-
ToB c p/p TedeHueM JIX, MeamnaHa Bo3pacTa coctaBuaa 30
net; 121 my>xunna u 158 xxeHmuH. Bce manyenTsl momy4m-
m1 BIXT n ayro-TT'CK B ®I'BY HMXI] um. H. W. ITnporo-
Ba B nepnof, ¢ 2006 o 2018r. Vicrmonp3oBanuch cnegyrouye
pexuMbl Koupuumonuposanua: CLV (umxnopochammz,
JIOMYCTMH, 9TO1031y) — 78 manuentos, LEAM (1omycTus,
3TOMO3Nf, LuTapabuH, Mendanan) — 129 6onbHbx, BeEAC
(6engamycTyH, uuTapabuH, aTono3us, HuKnodochamus) —
72 maimeHra.

Pe3ynbratbl

[eMaTOIOIMYeCKyI0 TOKCUYHOCTD PEXVMMOB KOH[VIIVIOHU-
posanus (CLV, LEAM, BeEAC) onennanu no CTCAE 5.0
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ot 2017 r. Y Bcex MalMeHTOB OTMEYajl0Ch Pa3BUTUE HEl-
tponenun IV crenenu, anemun II-III crenenn u Tsxenoi
TpoMbouuToneHun IV cTemeHn, B GONMBIINHCTBE CIyYaes
Tpebylolell MpoBefieHNsI 3aMeCTUTENbHbIX TeMOTpaHCcdy-
suit. ITpopomkurenbHocts Herirponennn (Neu <0,5 Tbic./
MKJI) TP DaHHBIX peXuMmax ObUIa OMHAKOBOI — 9 IHeIL.
[TpomomxurensHOCTh TpoMbountonenuu (PLT <20 Toic./
MKJI) TIpyt uctionb3oBanuu cxemsl CLV - 9 nueit, LEAM and
BeEAC - 11 pueit (p=0,03). PasButne anemnn II crenenun
IIpeUMYIeCTBeHHO Habmonanach npu pesxume CLV, III cre-
neny - npu pexxumax LEAM u BeEAC (p>0,05). BorapieHb
CIefyIolye CUMIITOMBI HereMaTONIOIMYeCcKOil TOKCUYHO-
CTI: YaCTOTA BCTPEYaeMOCTI MYKO3/Ta POTOBOJ ITOTIOCTY 1
9HTeponaTuy OblIa BhIIIe B IPYIIAX MTALMEHTOB, IIOTy4NB-
mmx pexxumsl BeEAC (40,3%, n=29) u LEAM (56,6%, n=72),
1o cpaBHeHmio ¢ pexumoMm CLV (34,6%, n=27). Passurue
KapAMOTOKCMYHOCTH TakokKe 4Yallle OTMEeYasJoch B IPYIIIAX
BeEAC n LEAM, 6,9% u 2,3%, coorBeTcTBeHHO. IloKa3sa-
TN IeYeHOYHON TOKCUYHOCTH, HYIbMOTOKCMYHOCTU U
JaCTOTHI C/Iy4aeB PasBUTHsI MH(EKIMOHHBIX OCTIOXXHEHMI
OBUIM COMOCTaBMMBI. PaHHsS MOCTTPAHCIUIAHTAL[OHHAS
neranbHOCTD (o I+ 30) cocTaBwia: IpM UCIIOIb30BAHNU
CLV - 1,3%, LEAM - 3,1%, BeEAC - 2,8% (p>0,05).

I deKTUBHOCTD PEXUMOB KOHAMIMOHMPOBaHNS Oblna
cnenyromtert. CpaBHUTENIbHBI aHanmM3 oOIell BbDKMUBae-
moctr (OB) mokasan 6onee Huskue nokasaremt OB y ma-
111eHTOB, nmonyunsiux LEAM. 5 neTHss obuiast BbDKUBae-
MocTb coctaBuia: CLV - 82%, BeEAC - 78%, LEAM - 70%

LY-06
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(p=0,04). 5-neTHsIs1 BBDKUBAEMOCTD 6€3 IpOorpeccupoBaHs
(BBII) 6p11a conocraBuma ipu LEAM (53%), BeEAC (50%)
u CLV(50%, p=0,66).

BoiBopbl

BIXT c¢ nocnenyromeit ayro-TTCK sBngercsa mydmmm Te-
paneBTMYECKMM IIOAXOROM iA jedeHus p/p ¢dopm JIX.
B xauecTBe pexxmma KOHUIMOHMPOBaHUA IIepef ayTo-
TT'CK moryT 6p1Tb Mcnionb3oBansl BeEAC, LEAM nmu CLV.
[TonyueHHble pe3ynbTaThl OOLell BBDKMBAEMOCTM Y BBI-
XKUBAaeMOCT 6e3 IIPOrpeccUpoOBaHys y IALMEHTOB ¢ p/p
tedenneM JIX, momygaBumx BIXT u ayro-TI'CK, cBupe-
TENbCTBYIOT O COIIOCTaBUMOV 9((HEKTMBHOCTY PEXUMOB
koHpunuonuposanus BeEAC, LEAM u CLV. Opgnako cie-
IyeT OTMETUTD O0JIee BBICOKYIE ITOKA3aTeIV XKeTYJOYHO-KI-
HIeYHON ¥ KapAMOIOTMYECKON TOKCMYHOCTY y MallIeHTOB,
IepeHecUINX TPAHCIIAaHTALIO I10C/Ie UCIIO/Ib30BAHMS CXeM
LEAM un BeEAC. bonee nuskue noxasarenu OB y nmanuen-
TOB, Tony4aBnx LEAM, MOXXHO OOBbACHNUTD TeM, 4TO B Ha-
IeM IJeHTpe 3Ta cXeMa IPUMeHAIACh paHbllle [PYTUX, KOTfa
TaKye Iperaparsl, Kak OpeHTYKcuMab BeJOTUH U MHIMOU-
TOPbl MMMYHHBIX KOHTPOJIBHBIX TOYEK elle He ObUIM JO-
CTYIHBI 60/IbHBIM ¢ peryauBoM nocie BIXT n ayro-TTCK.

KnioueBble cnoBa

Tpancnnmanranus, ayro-TI'CK, pexxuM KOHIMIIMOHMPOBA-
Hust, muMoma Xomkkuaa, BeEAC, CLV, LEAM.

Quality control of peripheral hematopoietic blood stem cells transplants obtained by G-CSF
and plerixafor-induced mobilization in patients with multiple myeloma

Zarui K. Simavonyan, Anait D. Davtyan, Irina V. Kobzeva, Tatiana A. Astrelina, Yuliya B. Suchkova, Elena K. Sokolova

A.I Burnasyan Federal Medical Biophysical Center, Moscow, Russia

Contact: Dr. Zarui K. Simavonyan, phone: +7 (915) 368-91-18, e-mail: zarui@inbox.ru

Introduction

Autologous transplantation of peripheral hematopoietic
stem cells (PHSC) significantly improves survival rates. Au-
tologous PHSC transplants are included into standard ther-
apy schedule of the patients with multiple myeloma (MM).
The harvested transplants should meet the generally accept-
ed quality criteria, in order to implement appropriate trans-
plantation program. High-dose cytostatic therapy followed
by PHSC transplantation is known to be performed after in-
duction treatment. The risk of collecting low-quality PHSC
transplants increases if the patients underwent several lines
of therapy including melphalan, lenalidomide, fludarabine,
and irradiation courses. This category of patients is referred
to the group of “poor mobilizers”. To improve the quality of
transplant preparations, a selective inhibitor of CXCR4 -
plerixafor is used which blocks the CXCL12 ligand binding
byinhibiting CXCR4, thus promoting release of PHSC with an
ideal immunological profile: CD34+CD133+CD90+CD38-
CD45+ from the bone marrow. The purpose of this study
was to perform quality evaluation of autologous PHSC
transplants obtained from MM patients with plerixafor used
in the mobilization regimen.
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Materials and methods

The study included 13 patients diagnosed with MM referred
to the group of “poor mobilizers”, or with history of failure
to mobilize PHSC using standard techniques. The treatment
schedule was as follows: since the 1% day of mobilization, in-
jections of granulocyte colony-stimulating factor (G-CSF)
were started at a dose of 12 pg/kg/day. Daily monitoring of
CD45+/CD34+ cells was performed by means of flow cy-
tometry (BD FACS Canto II). In the absence of target PHSC
levels, plerixafor was administered on the 4" day (0.24 pg/
kg), thus enabling initiation of apheresis on the next day.

Results

The number of collected CD34+/CD45+ cells averaged
5.3x10%/kg at the first apheresis, 8.3x10%kg in the second
session, thus being sufficient to perform two transplantations
at the optimal cell numbers. Immunological tests (CD34+/
CD45+ cell counts and cultural assays (assessment of CFU
numbers) were used to assess the quality of the harvested
transplant after cryostorage. All patients underwent double
tandem courses of high-dose cytostatic therapy with autolo-
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gous PHSC transplantation using conditioning regimen with
melphalan (200 mg/m? or 140 mg/m? in the patients >65
years). Due to pegfilgrastim injections early post-transplant,
we preferred platelet restoration in order to assess the en-
graftment terms. On day +13, the level of granulocytes in
all patients was more than 0,5%10° /uL, the level of platelets
exceeded 20*10° /uL (without transfusion support).

Conclusions

Hence, our experience has shown that the addition of plerix-
afor to the standard mobilization schedules in the patients

with a history of collection failure or poor prognosis for
mobilization makes it possible to obtain a PHSC leukocon-
centrate that meets all quality standards in terms of optimal
amount of hematopoietic cells for two transplants.

Keywords

Hematopoietic stem cells, mobilization, multiple myeloma,
plerixafor.

OueHKa KauyecTBa TPAHCNNAHTaTa Nepudepuyecknx reMono3TUYECKNX CTBOMOBbIX KNETOK KPOBM,
nonyyeHHbix npu mobunusaumm M-KCO + nnepukcadop, y 601bHbIX MHOXECTBEHHON MUENOMOA

3apyu K. CumaBonsan, Anaur A. [lasran, Vipuna B. Ko63eBa, TarbsaHa A. Acrpermna, FOma b. Cyukosa,

Enena K. Coxonosa

Dedepanviuiii meOuyurckuti Ouopusuveckuil yenmp umenu A. V. bypuassna ®MBA Poccuu, Mocksa, Poccust

Beepenue

AyTonornyHas TpaHCIUTaHTaLyA HeprdepudecKux reMoIo-
aTM4eckrx cTBONOBbIX KIeTok (III'CK) mocroBepHO ymyu-
1aeT IIOKa3aTelny BbDKMBAEMOCTU ¥ BXOOUT B CTaHJApT
nledeHnst OOTbHBIX MHOXKeCTBeHHOI Muenomon (MM). s
peanusalyy TPaHCIUTAHTAIMIOHHOM IPOrpaMMbl HEOOX O/ -
MO, 4TOOBI 3aTOTOBJ/IEHHBIT TPAHCIUIAHTAT COOTBETCTBOBAI
OOIIETPUHATHIM KPUTEPUSM KadecTBa. VI3BeCTHO, YTO BbI-
COKOJJO3HYI0 IIMTOCTaTUYECKYIO Tepaluio C TpaHCIJIaHTa-
nueit IITCK BRINOMHAIOT MOC/IE MHAYKIMOHHOTO JIEYeHM.
Ecnu nmanmentam 6bUI0 POBENEHO HECKOIBKO JIHMIL Tepa-
MY C IpUMeHeHueM MendalnaHa, JeHaauaoMuaa, ¢yna-
pabiHa, JTy4eBOIl Tepaluy, TO YBeIMYMBaeTCA PUCK cOopa
HeKadecTBeHHbIX TpaHcmnaHTaros IIT'CK. Jlannyto karero-
PMIO HALIMEHTOB OTHOCAT K IPyIIe «IUIOXMX MOOMINM3aTo-
poB». [l14 ynydienna KadyecTBa 3arOTOBKM TPaHCIITAHTaTa
IIpUMeHsAeTcs ceneKTuBHbI nHrnburop CXCR4-nnepukca-
¢dop, xoropsuit nurn6upyss CXCR4, 6110KupyeT CBA3bIBaHUE
ero ymranga CXCL12, TeM caMbIM BbICBOOOXKast 13 KOCT-
Horo Mosra [II'CK ¢ npeanbHbIM MMMYHOIOTMYECKMM TIPO-
¢unem: CD34+CD133+CD90+CD38-CD45+. Lennb ucce-
TOBaHMA — OLIEHUTD KauecTBO ayToTpaHcmianTtaTa IITCK,
IIOJTy4eHHOT0 y 60/bHBIX MM, BKIII0YasA B peXXUM MOOMIN-
3auun mwiepukcadop.

Matepuansl u metofbl

B wuccnemoBanme BKIHOYEHO 13 IMAliMEHTOB C JAMAarHO30M
MM, KoTOpbIe OBUIM OTHECEHBI K IPYIIe «IIIOXUX MOOMU-
JM3aTOPOB», MO0 MMeNN B aHaMHe3e Hey#ady MoOu3a-
uuy IITCK mpm mcrnonb3oBaHMM CTAaHAPTHBIX METOMVIK.
Cxema MOOMIM3ALMIL: B MCCIEAYEMOIT TPYIIIIe MAl{MeHTOB B
HePBbIIT IeHb MOOMIM3aIuy OBITIO HauaTo BBELEHME Ipera-
PaTOB IPAHYIOLNTAPHOTO KOTIOHMECTUMYIUPYIOLETro (ak-
topa ([-KC®) B fose 12 mxr/kr/cyt. Mouutopuur CD45+/
CD34+ K/1eToK IMpOBOAUICA €XKeIHEBHO C IIOMOIIBIO MPo-
touHoit urodmoopomerpun (BD FACS Canto II). ITpu ot-
cyrcteunu 1enesoro kommdectsa I[II'CK B ueTBepThIil eHDb
MOOMIM3aIMN BBIIIONHSAN BBefleHNe Tiepukcadopa B 1o3e
0,24 MKI/KT, 4TO IIO3BO/IM/IO Ha CHIeAyIOle CyTKY MHUIIM-
upoBath adepes.

Pe3synbtathbl

KomnuectBo cobpanupix CD34+/ CD45+ K/1eTOK coCTaBu-
710, B cpefiHeM, 5,3x10°/xr B nepssiit adepes, 8,3x10°%kr Bo
BTOpOM adepese, 4YTO 6BUIO FOCTATOYHBIM JJIS1 BBIIIOTHEHVS
IBYX TPaHCIUIAHTALMI B ONTMMAIbHOM KojimdecTBe. s
OLIEHKM KauecTBa 3arOTOBJIEHHOTO TPAHCIUTAHTAaTa IIOC/Ie
KPMOXpAaHEHMs VICHONb30BAIM VIMMYHOTIOTMYECKIE TeCThI
(onpepenenve komyectBa CD34+\CD45+K/IeTOK) U KY/b-
TypaJ/ibHble METOAMKM (IIOfiCYET 4MC/Ia KOTOHMeoOpasyio-
mux equaul — KOE). Becem manmenTamM ObUIM BBIIIO/THEHbI
IBOIHBIE TaHTEMHbIE KYPChl BBICOKOJO3HOM IIMTOCTATIYe-
CKOJI Tepamuy ¢ ayTonorm4Hoi tpancmnanranuen II'CK.
Pexxum xonpuuyonuposanus: Mendamnan 200 mr/m* (140
Mr/M? y IIaIYIeHTOB cTaplie 65 jieT). Y4nuThiBas BBeHEHIE
nerpyirpacTMa B paHHeM IOCTTPAHCIUIAHTALMOHHOM
nepuoge, cunuTaeM 6oree TOCTOBEPHBIM JyIA OLIEHKY CpO-
KOB IpPVDKUBJIEHNS TPAaHCIUIAHTAaTa OPMEHTMPOBATHCA Ha
BOCCTAHOBJIEHE YPOBHA TpoMOoLUTOB. B meHb +13 y Bcex
HALMEeHTOB YPOBEHb TIpaHyaonuToB 6Gonee 0,5 THIC/MKIL,
ypoBeHb TpoMboLuTOB 6611 60/1ee 20 Thic/MKII (6€3 TpaHC-
(y3MOHHOII IOAIEPIKKIA).

BoiBopbl

TakuM 06pasoM, HAul ONBIT I[OKa3aa, 4TO [oOaBIeHIME
wiepukcagopa K CTaHFAPTHBIM CXeMaM MOOMIM3anum
y HAI[MeHTOB C Heyfadelt cOopa B aHaAMHe3e WIN IUIOXMM
IpPOTHO30M MOOMIM3ALNY, NO3BOJSIET IMOMYYUTD JIEVIKO-
koHueHTpar III'CK, cooTBeTCTByOIMII BCeM CTaHAapTaM
KayeCTBa, B OITMMA/IbHOM KOMMYECTBE /IS MIPOBENEHNs
IBYX TPAaHCIIaHTaLMIA.

KnioueBble cnoBa

lemMomOaTIYeCKIE CTBOMOBBIE KJIETKI, MOOMIM3ALISI, MHO-
YKeCTBEHHasl MMeJIOMa, IIepukcadop.
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Immunochemotherapy with nivolumab, bendamustine, gemcitabine and rituximab (BeGeRN)
in relapsed or refractory B-cell Non-Hodgkin Lymphoma: NCT03259529

Olesya G. Smykova, Vladislav V. Markelov, Kirill V. Lepik, Elena V. Kondakova, Lilia V. Stelmakh, Ivan S. Moiseev,

Natalia B. Mikhailova, Alexander D. Kulagin

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Dr. Olesya G. Smykova, phone: +7 (981) 144-67-95, e-mail: olesya.gen@gmail.com

Background

There are only limited treatment options for the patients
with relapsed/refractory B-cell Non-Hodgkin Lympho-
ma (r/r NHL). Tumor cells may exploit the programmed
death-1 checkpoint pathway to evade immune surveillance.
In the current study, we evaluated efficacy and safety of pro-
grammed cell death-1 blockade by nivolumab combined
with bendamustine, gemcitabine and rituximab (BeGeRN)
in the patients with r/r NHL.

Patients and methods

This prospective study included 42 patients with r/r NHL,
among them 52.4% (n=22) with diffuse large B-cell lym-
phoma (DLBCL); 35.7% (n=15) with primary mediastinal
B-cell lymphoma (PMBCL) and 11.9% (n=>5) with follicular
lymphoma grade 3 (FL). Their median age was 42 (range,
18 to 66) years. Most patients (76.2%, n=32) had a primary
chemoresistant disease. The median number of prior ther-
apies was 3 (range, 2-6) lines. Ann Arbor stage III-IV was
established in 69% patients (n=29), and bulky disease was
documented in 35.7% of cases (n=15). Six patients (14.3%)
underwent autologous stem cell transplantation prior to Be-
GeRN treatment. Median number of BeGeRN cycles was 2
(range, 1-4).

Results

At median follow-up of 20.4 months (range, 2-60), the over-
all response rate (ORR) in the total group of patients was
41% (n=17), with complete response (CR) in 21% (n=9), and
partial response (PR) in 20% of cases (n=8). Median duration
of response for all patients with ORR (n=17) was 6.5 months
(range: 0.8-59). The ORR value in patients with DLBCL was

45.5% (CR 18.1%), being 40% in PMBCL patients (CR 20%),
and with ORR of 75% in the patients with FL (CR 50%). ORR
in the patients with bulky disease was 33.3% (CR 20%) com-
pared to ORR of 59.3% (CR 22.2%) in the patients without
bulky disease. Four patients who achieved objective clinical
response to the therapy underwent hematopoietic stem cell
transplantation (auto-HSCT n=2, allo-HSCT n=2). Two
patients who received auto-HSCT developed a relapse, and
both patients after allo-HSCT remained in CR (up to 60 and
58 months). Three patients with BeGeRN failure received
CAR-T cell therapy, and four patients were treated with
glofitamab. Two-year overall survival and progression-free
survival were 30% and 16%, respectively. Most common ad-
verse events (grade 3-4) were associated with hematological
toxicities: anemia, neutropenia, and thrombocytopenia de-
veloped in 22%, 62% and 37% patients, respectively. Non-he-
matologic toxicities grade 3-4 included febrile neutropenia
in 36%, autoimmune cytopenia in 2% and Stevens-Johnson
syndrome (response to glucocorticosteroids) was observed
in 2% of patients.

Conclusions

Immunochemotherapy with nivolumab, bendamustine,
gemcitabine and rituximab has a manageable toxicity profile
and may lead to objective clinical response in the patients
with r/r NHL. However, durability of the response to therapy
is not long, and consolidation therapy is required, e.g., allo-
HSCT, CAR-T, bispecific antibodies.

Keywords

B-cell non-Hodgkin lymphoma, immunochemotherapy,
nivolumab.

NMmyHOXMMMOTEpanus Ha 0CHOBe HMBOIYMaba B KOMbMHaLMK ¢ 6eHAaMYCTUHOM, reMuUnTabuHom
n putyKcumabom (BeGeRN) y NaumeHTOB C pe3nCTEHTHBIMMU U PeLMANBUPYIOWMMU B-KneTouHbIMu

HeXOMKKUHCKUMM numpomamm NCT03259529

Oneca I. CmbikoBa, Bnagucias B. Mapkenos, Kupunn B. Jlenuk, Enena B. Konpakosa, /Iunus B. Crenbmax, ViBan C. Moucees,

Haranba b. Muxaiinosa, Anekcanap [I. Kymarun

HII demckoii onkonozuu, cemamonozuy u mparcnaanmonozuu um. P. M. Top6auesoti, Ilepsviii Canxm-IlemepOypeckuii
eocyoapcmeennuiii meouyurckuil ynusepcumem um. Y. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

AKTyanbHOCTb

Onuuy tepanuy NanyeHTOB C Pe3UCTEeHTHBIMU U pPeLUu-
BUPYIOIIVIMY B-K/I€TOYHBIMM HeXOKKMHCKUMU TUMPO-
mamu (p/p HXJI) orpanudensl. OnyxoneBble KI€TKY MOTYT
JICIIONb30BaTh KOHTPOJIbHbIE UMMYHHBIE TouK) PD-1, 4ro-
OBbI YKJIIOHUTBCS OT MMMYHHOTO Haji3opa. B Tekymem uc-
crefoBaHMy MbI onleHMn 3(pPeKTUBHOCTD 1 6e30MaCHOCTh
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6/10kaTOpa KOHTPOJIBHBIX IMMYHHBIX TOUYeK HUBOMyMaba B
KOMOMHAIMY ¢ GEHAMYCTIHOM, FeMIUTA0MIHOM U PUTYK-
cumabom (BeGeRN) y marenTos ¢ p/p HXJL

MMaumeHTbl M MeTOADI

B npocriekTBHOE MCCIefoBaHe OBUIO BKIIOYEHO 42 Talnu-
enTa ¢ p/p HXJL, us Hux 52,4% (n=22) ¢ qmuc¢ysHoit B-ke-
TOYHOII KpyHmHOKIeTouHOM mmmdomoit (IBKII), 35,7%
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(n=15) c mepBUYHOI MeAMACTNHANIBHOI B-K1eToYHO MuM-
¢domoit (IIMBKJI) u 11,9% (n=5) ¢ GpomINKYIsAPHOIL TUM-
¢domoit 3-it crenenu (PJI). MenmaHa Bo3pacTa COCTaBUIA
42 ropa (ot 18 mo 66 net). BonpimHcTBO 60/1BHBIX (76,2%,
n=32) ObIIM MePBUYHO-PE3UCTEHTHBI K XMMMIOTEPAIINIL.
Menyana LIMKIOB IPENUIECTBYIONIEN Tepanmy COCTaBUIA
3 (2-6) muuun. Cragus III-IV mo Ann-Arbor 6s11a y 69%
(n=29) manmeHTOB, a OOBEMHOE OIlyXOjleBOe OOpasoBa-
HIe — B 35,7% ciny4aes (n=15). lllectn maunentam (14,3%)
Obl/1a TIPOBefleHa ayTOMIOTUMYHAS TPAHCIIAHTALINY TeMOIIO-
3TUYECKUX CTBOIOBBIX K/IeTOK Jio Teparuy BeGeRN. Cpen-
Hee KommuecTBO 1uK/I0B BeGeRN cocraBuio 2 (guamasox
1-4).

Pe3synbratsl

[Tpn mepuane Habmonenns 20,4 mec. (quamnason ot 2 10 60)
vacToTa ob1ero orBeta (HOO) 10 Beeli rpymie NaleHTOB
coctaBuia 41% (n=17), opu 3TOM 4acTOTA IMOJTHOTO OTBETA
(TTIO) 6b1ma 21% (n=9), a yacTuunsi orser (HO) 6bT OT-
MedeH B 20% cny4aeB (n=8). MennaHa IpORO/DKUTENIBHO-
ctu oTBeTa 1A Bcex 17 manmuenTtoB ¢ YOO cocraBuna 6,5
Mmec. (puanasoH: 0,8-59 mec.). YOO y manuentos ¢ JJBKKII
cocraBmna 45,5% (I1O - B 18,1% cnydaeB), y Hal[eHTOB C
IIMBKJI - 40% (I1IO - 20%), a y maumentoB ¢ ®JI — 75%
(TIIO - y 50% 60mpubIx). YOO y manyueHToB ¢ 06BEMHBIM
3aboneBanmeM cocrabuna 33,3% (ITO - 20%), a YOO 6bi1a
59,3% (I1O - 22,2%) y nanueHToB 6€3 06beMHOTO 3ab071e-
BaHUs. YeThIpeM MAlMEHTaM, JOCTUTIINM OOBEKTHBHOTO
OTBETa, BBIMOJIHEHA TPAHCIUIAHTALMA TEMOMOITUYECKUX

LY-08

ctBonoBbIxX knetok (ayTo-TI'CK - 2, ammo-TI'CK - 2 cry-
vad). Y OBYX HaLMeHTOB, epeHecnx ayTo-TT'CK, passui-
cst perupuB. Y oboux manyenTtos ¢ aumo- TTCK coxpansiercs
IIOJIHBIIT OTBeET (Io cpokoB 60 Mec. u 58 mec.). Tpu maruenTa
c neypaudeit BeGeRN nomyuanu repanuio CAR-T-knerkamu,
a YeTbIpe MAIJMEeHTa IOy TepParuio IIopuraMaboM.
JIByxeTHsist 0611ast BBDKMBAEMOCTb U BBDKIBAEMOCTH 0e3
nporpeccuposanusa coctaBuam 30% 1 16%, cOOTBETCTBEH-
Ho. Hambormee gacTtble HeXenmaTenbHble sBIeHMs 3-4 cTe-
HeHM ObUIM CBSI3QHBI C TEMATOJIOIMIECKOI TOKCUYHOCTBIO:
aHeMUsi, HEITPOIIEHNUS ¥ TPOMOOLMTOEHIsI Pa3BIUINCD Y
22%, 62% 1 37% manueHTOB, COOTBETCTBEHHO. Heremaro-
JIoruYecKast TOKCMYHOCTD 3-4 CTelleHN BKI0Yana GpeOpnb-
HYI0O HEITPONEHUIO Y 36%, ayTOMMMYHHYI LUTOIIEHUIO —
y 2% n cuappom CruBeHca-J/I>koHCOHa (OTBET Ha ITIIOKO-
KOPTMKOCTepOUsibl) — y 2% MaIJeHTOB.

BbiBopbl

VIMMyHOXUMMOTepanyss HUBOIYMaboM, OEHZAMYCTUHOM,
reMIMTa0MHOM M PUTYKCMMAOOM MMeeT YIIpaBjiseMblil
npouIb TOKCUYHOCTY U MOXKET IPUBECTY K OOBEKTUBHO-
My oTBeTy y nauuenToB ¢ p/p HXJI. OgHaxo ginTenbHOCTh
OTBeTa Ha TepaINio HeBelMKa ¥ HeoOXOofyMa KOHCOMUMU-
pyrowas tepamus (anno-TTCK, CAR-T, 6ucnenyudnyeckne
AHTUTENA).

KnioueBble cnoBa

ViMmyHOTEpanu, HMBonyMa6, B-xneToyHble HEXOMKKIIH-
cKye TMMQOMBI.

First-line therapeutic strategy and clinical prognosis in the patients with marginal zone

lymphoma: Pavlov University experience

Lina B. Surina, Polina V. Kotselyabina, Kirill V. Lepik, Elena V. Kondakova, Liudmila V. Fedorova, Marina O. Popova,

Natalia B. Mikhailova, Alexander D. Kulagin

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Kirill V. Lepik, phone: +7 (911) 783-95-08, e-mail: lepikkv@gmail.com

Introduction

Marginal zone lymphoma (MZL) is the second most com-
mon subtype of indolent B-cell non-Hodgkin’s lymphoma.
MZL comprises approximately 6% of all lymphoid ma-
lignancies. Based on the World Health Organization data
MZL is subdivided into 3 major categories: extranodal MZL
(EMZL), MALT, nodal MZL (NMZL), and splenic MZL
(SMZL). Due to the lack of established standards of therapy
and the limited amount of data on the results of treatment
in the Russian Federation, the analysis of the histological,
clinical and epidemiological characteristics of MZL is an ur-
gent topic for study. The aim of this work is to analyze the
strategy of first-line therapy for patients with MZL in real
clinical practice at the Raisa Gorbacheva Memorial Research
Institute, Pavlov University.

Patients and methods

A retrospective single center study included 77 patients
(25m/52f) with a histologically confirmed diagnosis of MZL.

The primary endpoint was overall survival (OS) of patients
with MZL, defined as the time from the start of first-line
therapy to death from any cause. The secondary endpoint
was progression-free survival (PFS), the time from the start
of first-line therapy to disease progression, relapse, or death
from any cause, PFS was censored at the time of initiation
of second-line therapy. In assessing survival, data were cen-
sored according to the date of last contact if there was no
event at the time of follow-up. Survival were estimated using
the Kaplan-Meier method.

Results

The median age of patients was 70 (28-97). Among the
morphological subtypes, SMZL occurred in 42% (n=33),
MALT in 29% (n=22), NMZL in 29% (n=22). At the time
of diagnosis, stage I was observed in 13% (n=10), IT - in
5% (n=4), III - in 1% (n=1), IV - in 77% (n=59), in 4%
(n=3) no information available. At the time of diagnosis,
ECOGO0-1in 87% (n=67), ECOG2-3 in 13% (n=10). B-symp-
toms were detected in 40% (n=31). FISH was performed in
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29% (n=22), chromosomal rearrangements involving the
p53 was detected in 23% (n=5). The 1% line therapy includ-
ed: R-mono for 64%(n=49), R-CHOP for 12%(n=9), RB for
9% (n=7), surgical treatment for 5% (n= 4), CHOP-like reg-
imens for 4%(n=3), other options of the therapy 4% (n=3),
observation for 3% (n=2). Maintenance therapy with ritux-
imab was performed in 40% (n=31). Among patients who
received conservative treatment, complete response after the
first line of therapy was observed in 21% (n=16), partial re-
sponse in 39% (n=30), disease stabilization in 13% (n=10),
progression in 21% (n=16), no data in 6% (n=5). The median
follow-up from the start of first-line therapy was 29 months
(2-101). Median OS not reached. Three-year PFS for the en-
tire study group — 62.2%. The median progression-free sur-
vival was 45 months.

LYMPHOMAS |

Conclusions

Analysis of clinical characteristics and first-line treatment
strategy in patients with MZL in real clinical practice was
performed. The basis of MZL therapy is rituximab therapy
in combination with various regimens of mono- and poly-
chemotherapy. Patients in the study population had a fa-
vorable clinical prognosis. For reliable identification of the
dependence of outcomes and the chosen treatment regimen,
it is necessary to increase the number of patients and the du-
ration of observation.
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TaKTMKa Tepanuu NepBoi NUHWKM U NPOTHO3 MALNUEHTOB C TMM(OMON MAPriHaNbHOI 30HbI: ONbIT

Ncnermy mm. .M. Nasno.a
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Beepenue

JIumpombr maprunanbhoit 30HbI (JIM3) mpencTaBIsAIOT
€060l IpyIIy 3/I0Ka4eCTBEHHBIX HOBOOOpa3sOBaHMIL, IPO-
ucxopsAmux us B-nmumdoruros. 3aboreBanre B OCHOBHOM
XapaKTepyU3yeTcs JINTeTbHbIM NHIOTIEHTHBIM TeUeHVeM 32
VICK/TIOUEHJEM PefKMX CITydaeB arpecCUBHBIX XMMMOPEe3N-
CTEHTHBIX BapMaHTOB. B CBA3M C OTCYTCTBMEM YCTAaHOBJIEH-
HBIX CTAH[JApPTOB TePAINy ¥ OTPAHNYEHHBIM KOTMIeCTBOM
JaHHBIX O pe3y/lbTaTax jledeHusa B PO ananus rucromoru-
YeCKMX ¥ KIVHMKO-3INAEMIOIOTNIECKIX XapaKTepPUCTUK
JIM3 sABnseTCA aKTya/lbHOI TeMoil s usydeHus. Llenpio
HACTOsAIell pabOThl ABJIANICA aHANIU3 CTPATETMU Teparuyu
nepBoON MMHUM y ManyueHToB ¢ JIM3 B peanbHOl KIMHU-
yeckoit mpaktuke B HVV NOIuT mm. P.M. TopbaueBoit
[ICII6I'MY um. V. 1I. ITaBnoBa.

MaumeHTbl M MeTOAbI

B peTpocrieKTMBHOE OHOLIEHTPOBOE MCCIEOBaHMe OBIIO
BKJIIOYEHO 77 MalMeHToB (25 M 1 52 K) C TUCTONOTUYECKN
HMOATBEepKIeHHbIM AnarHo3oM JIM3. IlepBudHoOIl KOHEUHOI!
TOYKOM Obla 00mas BbokUBaeMocTb (OB) maiueHTOB C
JIM3, ompepensdemMasn Kak BpeMs OT Havyasnaa Tepanuu 1 -
HUY IO CMePTHU II0 JI000I pu4rHe. BropuyHoil KoHeuHOI
TOYKOI OblTa GecriporpeccuBHas BbokMBaeMocTh (BIIB) —
BpeMsA OT Havyaja Tepanuy 1 TMHUM JO MPOrpecCupOBaHNUSA
3a607/eBaHNs, PeUNANBa WM CMEPTH 110 JIF00O IPUYNHE,
BIIB 6bia 1eH3ypypOBaHA HA MOMEHT Havaia BTOPOIL /I~
HuM Tepanuu. IIpn oljeHKe BBDKMBAEMOCTH JTaHHbIE OBUTN
TIOJBEPTHYTHI IIEH3yPe COIMIaCHO JlaTe ITOCTIENHEr0 KOHTaKTa
B CJIy4ae OTCYTCTBUs cOOBITHA BO BpeMs Habmonenns. OB
u BIIB 6bUIM OlLieHeHbI ¢ UCIONb30BaHueM MeTona Kamra-
Ha-Meriepa.

Pe3ynbratsl

Bce nanyentsl (n=77) 6bUIM BK/IIOYEHBI B aHA/IM3 METOLOB
u s dextuBHOCTU Tepamuu. MefnaHa Bo3pacTta IalyieHTOB
cocrasua 70 (28-97). Cpenyt MOpdomorniecKux MOATUIOB
JIM3 cenesenku BcTpedanach B 42% (n=33), MALT - B 29%
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(n=22), HopmanpHblil BapmaHT B 29% (n=22). Ha mMomeHT
mmarnosa I crapus Habmopanace y 13% (n=10), II — y 5%
(n=4), Il -y 1% (n=1), IV - y 77% (n=59), y 4% (n=3) un-
¢dopmarua orcyrcrByer. Ha moment guarnosa ECOG 0-1
y 87%(n=67), ECOG 2-3 y 13% (n=10). B-cumnromsl 66111
BBIABIEHBL ¥ 40% (n=31). VMccnenoBanme MyTaIIOHHOIO
craryca TP53 npoBoannocs y 29% (n=22), u3 HuX MyTauus
6bi1a ob6HapyxeHa y 23% (n=5). Tepamusa 1 nuHMM BKITIO-
vaja: R-MoHO y 64% (n=49), R-CHOP -y 12% (n=9), RB -
y 9% (n=7), xupyprudeckoe nedexne - y 5% (n=4), CHOP-
Hofo0HbIe PeXUMBL — Y 4% (n=3), fpyrue BapuaHTHI Tepa-
iy - y 4% (n=3), Habmopenne y — 3% (n=2). Ilogpep>xnpa-
Iollas Tepanusa pUTykcuMabom nposoamnacs y 40% (n=31).
Cpeny IalMeHTOB, ONTYy4YMBIINX KOHCEPBATUBHOE TeYEHIE,
nonusi otBer (IIO) mocme mepBOil MMHMYM Tepamuu Ha-
omogancsa y 21% (n=16), vactuunsiii orset (HO) - y 39%
(n=30), crabunusanus sabonesanns (C3) - y 13% (n=10),
nporpeccuposanue (I13) - y 21% (n=16), oTcyrcTBUE OT-
BeTa Ha JledeHue — y 6% (n=5). MenuaHa HaOMIOeHNA OT
Hayaja I[epBOJ JIMHUY Tepaluyl COCTaBmua 29 MecsleB
(2-101). Mennana o61uieil BBDKMBAEMOCTH He JOCTUTHYTA.
Tpexnernsas BIIB ns Bceit rpynnbl nccaefoBanns — 62,2%.
Menuana 6ecriporpeccuBHON BBDKMBAEMOCTI COCTaBIIIA 45
MECSIIEB.

BoiBopbl

ITpoBesieH aHaNMM3 KIMHUYECKUX XapaKTEPUCTUK U CTpa-
TeTUM JledeHNA MepBoi MMHUK y HmanueHTos ¢ JIM3 B pe-
a7nbHON KAMHUYecKoi npaktuke. OcHoBoil Tepanuu JIM3
ABJIACTCS TepanusA PUTYKCUMAOOM B COYETAHUM C PA3/Iny-
HBIMMJ peXVMaMM MOHO- U IIO/IMXUMuoTepanun. [TarueHTs!
B MCCTIEfIOBAHHOI TTOMYILALMY UMeNN 67TarONpPUATHBIN K-
HUYECKUI MpOrHo3. JINA JOCTOBEPHOTO BBIAB/IEHUA 3aBU-
CUMOCTY MICXOJI0B ¥ M3O6PaHHOTO peXX1IMa TepaIny HeobXo-
IMMO YBelTu4deHVe BBIOOPKY U JUIUTeNbHOCTY HAaOMIOIeHN.

KnioueBble cnoBa

JIumpoma MapruHaabHON 30HbI, Tepamys IepBOI IMHNUN.
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Background

Prognosis of patients with therapy-related myelodysplastic
syndrome (t-MDS), developing after previous chemother-
apy or radiotherapy therapy for primary hematological ma-
lignancies, is not well described. It is not clear if the prior
history of hematological malignancy contributes to progno-
sis beyond the IPSS-R score. The aims of our research were
to compare overall survival for patients with de novo MDS
(d-MDS) and t-MDS after primary hematological malignan-
cy and evaluate the role of allo-HSCT in prognosis with pa-
tients with t-MDS.

Patients and methods

A retrospective cohort single-center study included 94 pa-
tients, i.e., 23 cases of t-MDS with history of primary hema-
tological malignancy, and 71 with d-MDS. OS was assessed
with Kaplan-Meier curves, and differences between the
groups were assessed using log-rank test. A multivariate Cox
proportional hazard model was constructed to adjust for
IPSSR-R prognostic group, age, and history of allo-HSCT.

Results

All patients were included into the analysis, with the medi-
an follow-up of 10 and 37 months for t-MDS and d-MDS,
respectively. OS rate was significantly lower for t-MDS
compared to d-MDS (p=0.04, log-rank test), with a median
OS of 14 and 48 months, respectively. The treatment histo-
ries of primary hematological malignancy were associated
with poor prognosis for patients, being independent on the
IPSS-R and age (HR=1.9 [1.02; 3.37], p=0.04). At the same
time, inclusion of allo-HSCT into the regression model
made this factor not significant, with HR=1.2 [0.62; 2.27]
(p=0.6). Allo-HSCT was performed in 30% of patients (n=7)
with t-MDS and 73% of patients (n=52) with d-MDS. The
frequency of transformation into acute myeloid leukemia
(AML) and the median terms of AML transformation did
not differ significantly for t-MDS and d-MDS groups (p=0.06
and p=0.27, respectively). Unfavorable cytogenetic risk, ac-
cording to Armand risk score, was established in 20% (n=14)
for d-MDS group and 70% (n=16) in the t-MDS group
(p<0.001). The main characteristics of patients with t-MDS
(primary diagnosis, stage of disease, durations of cytopenia,
previous therapy) were also subject to analysis. Median time
from cytopenia to the t-MDS diagnosis was 1.5 months.
The structure of primary malignancies included classical
Hodgkin’s lymphoma 48% (n=11), non-Hodgkin’s lympho-
mas 34% (n=8), acute leukemia 9% (n=2), and chronic lym-
phocytic leukemia 9 % (n=2). The primary cancer status at

the time of t-MDS diagnosis showed complete remission in
78% (n=18). Therapy for previous malignant neoplasms in-
cluded chemotherapy alone in 44% (n=10) as well as com-
bined chemotherapy and radiation treatment in 56% of cases
(n=13). The predictive value of risk stratification proposed
by MD Anderson Cancer Center Group for t-MDS (TPSS)
was demonstrated (p=0.01). Regarding the OS rate among
the t-MDS group was significantly higher for the patients
who underwent allo-HSCT (p=0.02, log-rank test).

Conclusion

History of treatment of primary hematological malignancy
can be independently associated with poor prognosis for the
patients with t-MDS, being independent on the IPSS-R and
age. However, uneven distribution of allo-HSCT frequency
among the groups may probably be a confounding factor
which leads to differential prognosis between these groups,
thus requiring further research.

Keywords

Secondary myelodysplastic syndrome, therapy-related, allo-
geneic hematopoietic stem cell transplantation.
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CpaBHeHWe NPOrHo3a NaLuyUeHToB C MUENOANCNNACTUYECKUM CUHAPOMOM, CBSI3aHHbIM C Tepanueil
remMaToNornyeckux 3/10Ka4yecTBeHHbIX HOBOOOPA30BaHMIA, U MUENOAMCNIACTUYECKUM CUHAPOMOM
de novo: peTpocneKTUBHOE KOFOPTHOE UCCIef0BaHue

ITonuna B. Konensa6una, Bragucnas B. Kosamuk, Bragucnas B. Mapkenos, Hukura H. Bypnos, Kupunn B. Jlenuxk,
Haranba b. Muxaiinosa, Onbra b. Kamamrankosa, Hukonaii 0. IIBetkoB, Kcennsa C. IOposckas, Tatbsana JI. I[uaguna,

Ban C. Moucees, Anexcanfp [I. Kynarun, Enena B. Mopo3osa

HI demckoii onkonozuu, cemamonozuy u mparcnaanmonozuu um. P. M. Top6auesoti, Ilepsviii Canxm-IlemepOypeckuii
eocyoapcmeennuiii meouyurckuil ynusepcumem um. V. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

[TporHO3 MaLMEeHTOB C MMEIOAMCIIIACTIYECKNM CUH/PO-
MoM, cBsi3aHHBIM ¢ Tepamnueit (T-MJJC), pasBUBaOLIMCA
IoC/Ie IIpeALIeCTBYIOMIEl XMMUOTEepaluy VI JTy4eBOi
Tepammy IepBUYHBIX TeMaTOJOTMYeCKUX 3aboJeBaHMUIL,
OIMCaH HefocTaToyHo. HesAcHoO, BusAeT mn ncTOpms reMa-
TOJIOTMYECKOT0 37I0Ka4eCTBEHHOIO HOBOOOpa3oBaHMsA Ha
nporuos nanueHtos ¢ T-MJIC BHe 3aBUCMMOCTM OT HIKa-
npl IPSS-R. Llenpio Halero uccaefoBaHysi ObIIO CPaBHUTD
o6uyto BepKuBaeMocts (OB) maumentoB ¢ MJIC de novo
(a-MJC) n T-MJIC noce nepBMYHOIrO reMaToOIOrM4YeCKOro
3aboneBaHys U oueHuTb ponb amno-TTCK B mporuose ma-
uueHToB ¢ T-MJIC.

MauneHTbl M MeTOAbI

OnHOLIEHTPOBOE PETPOCIEKTUBHOE KOTOPTHOE MCCIEHO-
BaHMe BKIOYano 94 mammenTta: 23 6onpHbix ¢ T-MJIC n
aHAMHE30M 3/I0KaueCTBEHHOTO 'eMaTO/IOIMYECKOro 3a6071e-
BaHUs, a Takke 71 mamment ¢ g-MJ]C. OB maineHToB orie-
HIBaMU C MOMOIIbI0 KpuBbIX Kammana-Metiepa, pasmmans
MeXy TPyIIIaMy CPAaBHUBAIM C IIOMOIIBIO JIOT-PAHK TeCTa.
MmuoromepHast perpeccust Kokca 6pi1a moctpoeHa mjist Kop-
PeKTMpOBKH Nporuoctudeckoit rpynmnsl IPSSR-R, BospacTta
u a;no-TT'CK B aHaMHe3e.

Pe3ynbtatsl

Bce manyeHTs! OBV BKIIOYEHBI B aHAIU3 C MEIUAHONM Ha-
omogenusa 10 u 37 mecanes mis T-MJIC u 1-MJIC, cooTBeT-
cTtBenHO. O0OL[asA BbDKMBAEMOCTD Obl/Ia 3HAYMTENbHO HIDKE
y manuentos ¢ T-MJIC o cpaBrenuto ¢ 5-MJIC (p = 0,04,
Jor-paHK TecT) ¢ MeguaHoi OB, cooTBeTcTBeHHO, 14 1 48
MecslleB. AHaMHe3 IIePBMYHOTO I'eMaTOJIOTMYeCcKOro 3710-
Ka4eCTBEHHOrO 3a00/IeBaHMsA M CBA3aHHOTO C HUM JIEYEHUS
ObUIV HE3aBMCUMO ACCOLMVMPOBAHBI C HeOTarompusATHbIM
nporrosom nanueHToB ¢ T-MJIC, HezaBucumo ot IPSS-R
u Bospacta ¢ nokasarenem HR=1,9 [1,02; 3,37] (p=0,04).
B to >xe Bpems, BkmoueHue awto-ITCK B perpeccnonnyio
MOfienb chenano 9ToT ¢akTop HesHaurmbiM HR=1,2 [0,62;
2,27] (p=0,6). Amno-TTCK 6pina BoimonHena y 30% mau-
eHToB (n=7) ¢ T-MJIC n y 73% naruenrtos (n=52) c x-MJIC.
Yacrora TpaHchopMaLuy B OCTPBI MUETIOMIHBII JICVIKO3
(OMJI) u menmana BpemeHu jo tpaHcdopmanuyu B OMJI
TOCTOBEpHO He pasnuuanuch B rpynmax T-MJIC n g-MIC
(p=0,06 u p=0,27, coorBeTcTBeHHO). HebmarompuarHblit
LyToreHeTHYecKuit puck o Armand ormeden y 20% (n=14)
B rpynne i-MJIC u 70% (n=16) B rpynne T-MJIC (p<0,001).
OcHOBHbIe XapakTepucTHKN 60abHBIX t-MJIC (mepBUYHBbII
IVMArHO3, KIMHIYECKNIT CTaTyC, AJINTETbHOCTD LIUTOIIEHNN,
IIpefbIAyIIas Tepanysi) ObIIM TaKKe BKIIOYEHBI B aHAIU3.
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B cTpykTypy IpepuecTBYOMNX 3/10Ka4eCTBEHHBIX HOBOO-
OpasoBaHMiT BXOAMWIN: Knaccudeckas numboma XomKKIHa
48% (n=11), HexomKKnHCKue muMpombI 34% (n=8), ocTpbie
neiiko3sl 9% (n=2) n xpoHndeckuit mumdorneitkos 9% (n=2).
ITpu omeHke cTaTyca IepBUYHOIO IeMaTONIOIMYIECKOrO 3a-
6oneBaHMs Ha MOMEHT IIOCTAaHOBKM AmarHosa t-MDS or-
MedeHa IIo/IHas peMuccys B 78% cinydaeB (n=18). Tepanusa
MEePBUYHOTO TEMATOIOTNYECKOr0 3a00/eBaHNs BKIIOYasIa
TOJIbKO XUMuoTepanuio B 44% (n=10) 1 XuMMIOTy4eByIO Te-
pammio B 56% (n=13). bbuta mpoyeMOHCTpMpOBaHa IPOTrHO-
CTUYeCKasi [IeHHOCTh CTPaTMUKALUYU PUCKA, IPEIOXKeH-
Hoit MD Anderson Cancer Center s T-MJIC (TPSS) (p =
0,01). OB manuentos ¢ T-MJIC 6bUIa 3HAYMTENHHO BBIIIE
y manmeHToB, nepeHecmx amo-TTCK (p=0,02, nor-pank
TECT).

BoiBopbl

JledeHre HepBMYHOIO IeMAaTOIOTMYECKOTO 3/10KAYeCTBEH-
HOTO 3a060JIeBaHNA MOXKET OBITb HE3aBMCHMMO CBSI3aHO C He-
6/1aroNpUATHBIM IIPOTHO30M I TareHTos ¢ T-MJIC BHe
mkansl IPSS-R n Bospacra. OpHako HepaBHOMEpHOe pac-
npepenenne yactotsl auto- ITCK B rpynmnax, BepoATHO, AB-
JI€TCS BMELIMBAIOIMCA (PaKTOPOM, KOTOPBIIT IPUBOANT K
PasIMYHOMY IIPOTHO3Y MEX/Y STUMMU TPYIIIaMi U TpebyeT
Ta/bHEeNIIero U3y4eHmsl.

KnioueBble cnoBa

BTOpI/I‘IHbe/l MI/IeJ’IOHl/ICHJ’IaCTI/I‘IeCKI/Iﬁ CMHIOPOM, Ipenuie-
CTBYIOIIAA Te€palNsd, aJIJIOT€HHAaA TpaHCIUIaHTaVA réeMOIIo-
ITUYECKUX CTBOJIOBBIX KJIETOK.
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I Inflammatory cytokines perturb NK cell cytotoxicity and gene signature in myeloid leukemia
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Introduction

Natural killer (NK) cells have the capacity to eliminate ma-
lignant cells by releasing cytotoxic granules, which makes
them a potent immunotherapeutic. NK cells’ mature phe-
notype and abundance positively correlate with a favorable
prognosis in acute myeloid leukemia (AML) and prolonged
treatment-free survival in chronic myeloid leukemia (CML).
However, NK cell maturation and cytotoxicity are suppressed
during the disease, and the environmental drivers of this im-
pairment are not fully characterized. Given the established
role of inflammatory cytokines (e.g., IL 1B, IL-6, TNFa) in
the progression of myeloid malignancies, we hypothesize
that leukemic inflammation impedes NK cell cytotoxicity
shifting them toward a pro-tumor phenotype.

Materials and methods

To define the effect of leukemic cytokines on NK cells, we
utilize BCR-ABL* (CML) and Flt3-ITD/TET2"~ (AML) chi-
meric mice, as well as peripheral blood and bone marrow
mononuclear cells from AML and CML patients. We estab-
lish the mouse models by transplanting CD45.2* C57BL/6
bone marrow cells carrying leukemic mutation(s) into
CD45.1* healthy hosts. Such chimeras represent a robust
pre-clinical tool to study non-transformed immune cells
during leukemia. Here, we profile CML- and AML-exposed
NK cells using flow cytometry and single-cell RNA-sequenc-
ing (scRNA-seq).

Results

Consistent with clinical observations, NK cells are reduced
in AML and CML mice, display an immature phenotype,
and decrease surface activating receptors while upregulating
inhibitory molecules Lag-3, TIGIT, and NKG2A. Moreo-
ver, leukemia-exposed NK cells show impaired cytotoxici-
ty measured by target-specific degranulation ex vivo. Next,
we mapped the transcriptional landscape of NK cells from
control and CML mice. The scRNA-seq confirms reduced
expression of NK maturation and cytotoxicity markers

(Itgam, Cx3crl, Prfl, Gzma) in leukemia. Among gene sets
enriched in CML-exposed NK cells were those associated
with cell division and inflammatory cytokine response; the
latter include genes for cytokines (IL 1B, TNFa, GM-CSF),
cytokine receptors, and negative regulators of STAT3/5 sig-
naling. Pathway enrichment analysis revealed activation of
IL-6/STAT3 and NF-kB signaling cascades — an effect like-
ly triggered by inflammation. Thus, we next tested the im-
pact of the leukemic environment on healthy NK cells. We
found that serum from CML mice dampens NK cell degran-
ulation ex vivo. Further ELISA identified elevated IL-6, IL-
la/B, TNFa, and GM-CSF in CML serum. Many of these
cytokines can be secreted by functionally skewed NK cells,
as indicated by scRNA-seq. RT-qPCR on sorted NK cells
confirmed increased IL-1B, TNFa, and GM-CSF mRNA
levels in CML suggesting NK cell secretory phenotype ex-
acerbating leukemic inflammation. To validate the clinical
relevance of our findings, we finally characterized NK cells
from leukemic patients and healthy donors. In agreement
with published data, NK cell frequencies are reduced in
our cohort, along with altered expression of NK activating
(NKG2D, DNAM-1) and inhibitory (KIR2DL1, NKG2A)
receptors and diminished K562-dependent degranulation.
Mirroring the mouse scRNA-seq data, patient NK cells pos-
sess a pro-inflammatory gene signature with the activation
of TNFa, NF-kB, and PI3K-Akt signaling. Thus, NK cells are
sensitive to disease-associated inflammation that interferes
with their anti-leukemic cytotoxicity.

Conclusions

We speculate that leukemic cytokines contribute to NK cell
dysfunction and polarize them toward a pro-inflammatory
phenotype, representing an optimal target for NK-boosting
immunotherapies.

Keywords

NK cells, inflammation, acute myeloid leukemia, chronic
myeloid leukemia, immunotherapy.

Mopnasnenune uutoToKCMYecKon pyHKLMKM NK-KNeTok npoBocnanuTenbHbIMK LUTOKUHAMU NpH

OCTPOM W XPOHWNYECKOM MWENIOMAHOM NeiKo3e

Banepusa B. Kysnenosa, Amanga ®. Kocra, Cpera b. Ilatern, ®panyecka JIyka, Buxropusa P. Markunc, Anana M. ®panyeckn,

ITapau Ioen, Po6ept C. Bennep

Ynusepcumem Anabamol, bupmuneem, CIIA

Beepenue

Harypanbusie kunnepsl (NK-kmeTku) 0671ajaloT IpoTuBoO-
IIyX0J/IeBOI aKTUBHOCTDIO, OTIOCPE/IOBAaHHOM CeKpelelt -
TOTOKCUYECKMX TPaHyII IIPY B3aUMOJEIICTBIUM C TPaHCPOP-
MupoBaHHBbIMM KleTkaMy. Komndectso spenbix NK-kmeTok
HO3UTUBHO KOPpeNMpyeT C OIaronpuUATHBIM IIPOTHO30M

npu octpoM (OMIJI) u xporndeckom (XMJI) MuenongHoM
neiiko3e. OfHAKO, Y HAL[EHTOB C MIEJIOTIENIKO30M CO3peBa-
HI€ U UUTOTOKCMIHOCTh NK-K/IeTOK IOfaB/IeHbl, IpudeM
pOJIb BHEKJIETOYHOTO OKPYXXEHVsI B JAHHOM HapyLIEHNN
Majlo u3ydeHa. II0CKONIbKY KOHIIEHTPALMM BOCIIAIATEND-
HbIX 0UTOKMHOB (IL 1P, IL-6, TNFa) moBblIIeHb! B TKAHAX
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narueHToB ¢ XMJI 1 OMJI, MBI IpefonaraeM, 4To JaHHbIE
MOJIEKY/IBI IPEITCTBYIOT HOPMaIbHOMY (YHKI[IOHNPOBa-
Huwo NK-kmeTok.

Marepuanbl n meToabl

Jnsa BolsaBieHusa s¢¢exTa BOCIATUTEIBHBIX LMTOKMHOB
Ha ¢yHKM0 NK-KIeTOK ¢ IOMOLIbI0 NMPOTOYHON LIUTO-
Metpun u cekBeHupoBanuss PHK, mbl ucnonpsoBanm xum-
MepHble MpiHbie Mogienn BCR-ABLY (XMJI) n FIt3-1TD/
TET27~ (OMJI) Hapsgy ¢ obpasuamym MOHOHYK/IEAPHBIX
KJIeTOK Heprdeprdeckoil KpOBU U KOCTHOTO MO3Ta ITaljyieH-
TOB C MUENONENKO30M. [/ momydeHn XMMePHBIX MbILIEN,
CD45.2* KneTKu KOCTHOTO MOS3Ta, HECyIlle OHKOTEHHYIO
MyTaluo, 6bUIN HepecaXkeHsl 300poBbiM CD45.1% Mpliram
nuam C57BL/6.

Pe3ynbratbl

Komnuectso NK-kj1eTok y Mblieii ¢ 000uMHu BUJAMI JIeil-
KO03a ObI/IO CHIDKEHO II0 CPaBHEHUIO C KOHTpo/siMu. Boree
TOrO, Hab/II0gan0Cch HapyleHHoe cospeBanne NK-KmeTok,
1oTepsA MMM AKTMBMPYIOUIMX PELEeNTOPOB I IOBbIIIEH-
Has 9KCIpeccuss MHrMOMTOpHBIX Monekyn Lag-3, TIGIT,
NKG2A. Inrorokcudeckas ¢yukius NK-kretok (gerpa-
HYJAINA ex Vivo B TIPUCYTCTBUM K/I€TOYHON MMHUM Yac-1)
OKaszasachb CHIDKeHa. [laHHBIe pe3y/lIbTaThl COINACYIOTCH C
M3BECTHBIMU KIVHUYECKMMY HAOIIOfeHUAMY, HOSYePKNU-
Bas PEe/IeBAHTHOCTb MBIIIMHBIX Mofesneit. [Iyd BbIABIeHNA
mporeccos, crernyuanbix NK-kaetam mpu Muenosneiko-
3€, Mbl OXapaKTepM30BaIu MX TPAHCKPUIITOM Y 3OPOBBIX
mbimteit 1 Mbieit ¢ XMJL. Cexsennposanne PHK eguamy-
HBIX K/I€TOK IIO/ITBEPAIN/IO CHVYKEHHYIO 9KCIIPECCHIO MapKe-
poB cospeBaHuA 1 uuToTOKCHMYHOCTH (Itgam, Cx3crl, Prfl,
Gzma) npu XMJI. Kpome Toro, NK-knerku mpu jeitkose
CBEPXIKCIIPECCUPOBA/IN T€HBI, CBA3aHHbIE C BOCIIAIUTE/Ib-
HbIM OTBeTOM. IloBbimiennast acmpeccust PHK nabmoma-
JIach A TaKuX UUTOKMHOB, Kak IL 1B, TNFa, GM-CSE a
TaKXXe PeleNITOPOB LUTOKMHOB M HETAaTMBHBIX PEry/ATO-
pos STAT3/5 curHanbHBIX KacKafoB. bomee Toro, aHamm3
Ouosnorndeckux myTeil BeLIBWI aktuBaruio 1L-6/STAT3 u
NF-kB curnanmura, 4To BEpOSITHO CBA3aHO C OBBIIIEHHBIM
YPOBHEM BOCIA/IUTENbHBIX HUTOKMHOB B TKaHAX 1py XMIJL.
Tak, ClIegyoLMM IIATOM CTaJ0 TecTpoBaHue s¢dexra

(M-03

CHRONIC HEMATOLOGICAL MALIGNANCIES I

TKaHeBOro okpyxxermsa XMJI Ha pynkumio NK-kreTok ex
vivo. Mbl OOHApy XM 3HAUUTENbHO CHIDKEHHYIO Jerpa-
Hy/stuuio 3gopoBeiMy NK-k1eTkamn mocie MHKy6amun ¢
CBIBOPOTKOJ KpoBM Mbimeii ¢ XMJI, 1o cpaBHEHMIO C CBI-
BOPOTKOJT KOHTPO/IBHBIX Mbliiell. YTOObI OnpenenuTs Bo3-
MOXKHBIe (aKTopbl, Hapyuraomue ¢yHkuno NK-kreTok,
MBI CPaBHWIN KOHIIeHTpauun ~200 MO/IEKy/ B JAHHBIX ChI-
BopoTKax nyTeM VIQA. IlosbimennpiMu pu XMJI okasa-
JINCD TaKue HUTOKUHBL, Kak IL-6, IL-1a/P, TNFa, u GM-CSE,
YacTb U3 KOTOPBIX, 0 pesynbTataM PHK-cexBennposannus,
moryT cekpetnposarb NK-knetkn. OT-xIIIIP nopreepan-
na mosblmeHre skcrnpeccun MPHK, kopupyromx IL—l[S,
TNFa n GM-CSE B NK-knerkax npu XMJIL. [lanHble pe-
3y/IbTaThl YKa3bIBaIOT Ha BO3MOXKHBIN BK/IaJ NK-kneTok B
BOCITaJIeHNE, YTO, B KOMOMHALINY C HapyIlIeHUeM MX LIUTO-
TOKCUYECKOI (PYHKIUM, YCYTyO/IsieT eikos. [l oleHKn
IPUMEHMMOCTH MOTyYeHHBIX Pe3y/IbTaTOB B KIMHUYECKON
IIpaKTUKe, Mbl 0OXapakTepusoBamyu NK-KIeTKy y 3,0pOBbIX
noHopoB 1 manuentoB ¢ XMJI u OMJI. B cooTBeTcTBUM C
U3BECTHBIMI JAHHBIMY, y MAlMEHTOB HAOMIO[A/IOCh MEHb-
mee yncno NK-kietok, cHipkeHne cnocobHoctu NK-kie-
TOK K JIeTPaHY/IALMA M 3CIPECCUN AKTVBMPYIOLUINX IOBEPX-
HOCTHBIX penentos (HampuMep, NKG2D 1 DNAM-1 npu
OMJI). Yposenp unruburopusix penentopos (KIR2DLI,
NKG2A) 6511 nosoieH. Cexsennposanne PHK NK-xie-
TOK TOZITBEPAMTIO PE3YIbTAThI, OTy4eHHbIe Ha MBIIIMHBIX
MOZeAX, U nokasano aktuBauyio NF-kB, TNE n PI3K-Akt
CUTHa/IbHBIX KacKaJioB ITpyu Muenoneiikose. [locnennee yka-
3bIBAaeT Ha YyBCTBUTENbHOCTb NK-KIETOK K IpoBOCHau-
TE/IbHBIM LIUTOKMHAM, YTO MOXeT HPeNsATCTBOBATh UX 9¢-
(eKTUBHOMY IPOTUBOOIYXO/IEBOMY OTBETY.

BbiBopbl

Hamy pmanHble mOAYEpPKMBAIOT POIb IUTOKMHOB, acCOLM-
upoBanHbix ¢ XMJI u OMJI, B HapyumeHuu QyHKIMOHU-
poBanua NK-K/IeTOK M yKasbIBaIOT, YTO BOCIA/NINTETbHbIE
IPOLECCHI ABJIAITCA NOTEHIMATbHOM MUIIEHDIO DU UM-
MYHOTEpaINU MUETOIENKO3a.

KnioueBble cnoBa

NK-kneTkn, BoclazieHne, MMMYHOTepanusa, OCTPbI Mue-
JI0O/IACTHBII JIEHKO3, XPOHUYIECKIUIT MIETOUHBII TEMKO3.

I Kidney function and survival of patients with chronic lymphocytic leukemia

Maria V. Markovtseva ', Ekaterina N. Zguralskaya >

! Ulyanovsk State University, Ulyanovsk, Russia; * Ulyanovsk State Technical University, Ulyanovsk, Russia
Contact: Dr. Maria V. Markovtseva, phone: +7 (902) 356-54-72, e-mail: mmark7@yandex.ru

Introduction

Chronic lymphocytic leukemia (CLL), as well as chronic
kidney disease (CKD), mainly occur in the elderly (60-75
years) and senile (over 75 years) age. It is also known that
a decrease in glomerular filtration rate (GFR) and the CKD
presence have drastic influence on long-term prognosis. The
aim of the study was analyzing the CKD occurrence in CLL
patients and assessment of their impact on survival.
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Materials and methods

A total of 132 CLL patients (60 men and 72 women) with
known overall survival observed in GUZ UOKB hematology
department from 01.2010 to 02.2020 were included in this
retrospective cohort. Patients with HIV infection, tubercu-
losis and other paraneoplastic processes were excluded from
the study. At the time of CLL diagnosis the GFR was calcu-
lated by CKD-EPI formula and CKD presence was assessed
in accordance with CKD stage classification and stratifica-
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tion in accordance with GFR value. An end-to-end linear
correlation analysis of the obtained Pearson indicators was
carried out.

Results

The average patients’ age was 66.0£10.3 years. Among the
studied cohort 64 (48.5%) patients had CKD with stage C2
found in 23 (17.4%), and stage C3a in 41 (31.1%) patients.
This CKD rate in studied cohort significantly exceeds the
one described by national epidemiological studies, which
have detected CKD in 36% of studied patients older than 60
(Bikbov B.T. et al., 2009). The CKD structure depending on
the CLL stage (Binet classification) was as follows: The CKD
C2 stage was registered in 8.3%, 7.6%, and 1.5% of cases of
CLL A, B, C, respectively. CKD C3a stage was diagnosed, re-
spectively, in 9.8%, 18.9%, and 2.3% of CLL A, B, and C, re-
spectively. It should be noted that there is no connection be-
tween CLL stage and CKD severity. However, this confirms
the earlier published data stating no such relationship [Erten
N. et al., 2005]. The studied cohort analysis showed only 43
(32.5%) patients to overcome estimated median survival rate

in accordance with Binet classification. Of particular interest
is the fact that a strong inverse correlation was found between
C3a CKD and survival (p<0.05). We have previously found
that initial GFR of more than 76.5 ml/min/1.73 m? in newly
diagnosed CLL patient may predict the survival exceeding
one calculated by median survival according to Binet clas-
sification (Patent RU No. 2725877 C1; 2020). Patients with
CKD C3a do not belong to this category. In study conducted
there were no patients with CKD C3a at the CLL diagnosis
who did not exceed estimated median survival according to
Binet classification.

Conclusions

In the cohort studied, the CKD C3a stage had a significant
impact on CLL patients’ survival. Careful GFR monitoring
starting at diagnosis will optimize the prognosis in this cat-
egory of patients.

Keywords

Chronic lymphocytic leukemia, chronic kidney disease,
overall survival.

(DyHKLI,VIFI noyeK U BblXXnMBaeMoCTb MNALNEHTOB C XPOHUYECKNM ﬂVIMd)OJ'IEFlKO?:OM

Mapus B. MapkoBuesa ', Ekarepuna H. 3rypanbckas 2

' @I'BO BO «Ynvsimosckuii Iocydapcmeennviii Yiusepcumemy», Ynvsanosck, Poccust; 2 ®I'BO BO «Ynvsrosckuii Iocydapcmeentbiii

Texnuueckuii Yuuseepcumem», YnvsaHosck, Poccus

Beepenue

Xponnueckuit mmdorneiikos (XJIJI), kKak 1 XpoHMYecKas
60omne3ub mouek (XBII) - aTo 3abomeBaHms1, BCTPEYAOLINECS
IIPeUMYIIeCTBEHHO B IOXWIOM (60-75 j1eT) U cTapueckoM
(6onee 75 net) Bospacre. OHOBPEMEHHO C 3TUM M3BECT-
HO, YTO CHIJDKEHME CKOPOCTU KIYOOUYKOBON (MIbTpALnu
(CK®) u nammume XBII accorumpoBaHO ¢ HaMbGOMbIINM
YXYOLIeH/eM J[OITOCPOYHOTrO IIPOrHOo3a. lle/bio maHHOTO
MCCIETOBaHMS ObIIO TPOAHAMU3UPOBATH BCTPEYAEMOCTh
XBI1y manmenTos ¢ XJIJI ¥ OLLeHUTD BAUAHME 9TON I1AaTONO-
UM Ha BBDKMBAEMOCTb.

Marepuanbl n metoabl

B paMkax JaHHOTO PeTPOCHEKTMBHOTO VICCIeNOBaHMA 006-
cnenoBaHo 132 manmenTa ¢ XJUI (60 My>k4MH 1 72 >KeHIU-
HbI) C M3BECTHOIT 001Ilell BBDKMBAEMOCTDIO, HAOITIO/IaBIINX-
cs B reMaToniorndeckoM otaenennu I'Y3 YOKD B nepuop ¢
01.2010 mo 02.2020 roma. M3 mccnenoBaHms MCKIOYaINCh
nanueHTsl ¢ B/Y-nHbexumeir, TyOepKyne30M ¥ MHBIMU
IapaHeOoN/IaCTUYeCKMMM IporeccamMu. Ha mMomeHT mocra-
HoBKI AmarHosa XJIJI y manueHnTos paccunTbiBamace CK®
no ¢opmyne CKD-EPI u onenusanocs Hammume XBII B
COOTBETCTBMN C KJIaccuduKanmeit 1 crpaTudukarmeis cra-
nvy XBII o yposnio CK®. IIpoBeneH cKBO3HOI MMHEHbII
KOPPENALVOHHbI aHa/NIN3 IONY4YEeHHbIX II0OKasaTeslell II0
[Tupcony.

Pe3ynbratsbl

CpegHuil BO3pacT MHAIMEHTOB COCTaBMWI 66,0+10,3 rer.
Cpeny McCIeOBaHHBIX IALMEHTOB Y 64 (48,5%) 6bi1a 06-
Hapy»eHa XBII: cragua C2 - y 23 yenosex (17,4%), crapus
C3a - y 41 4enoBeka (31,1%). ITomry4enHas yacTora BCTpe-

yaemocTy XBII cpeny muccnefoBaHHBIX MallIeHTOB 3HAYMMO
MpeBbIIIAeT Pe3yNIbTaThl SNUAEMIONTOTNIECKNX MCCIe[0Ba-
HUJT HaIllelf CTPAaHBl, B KOTOPBIX 3apMKCUPOBAHO HAMMYMe
npusHakoB XBII mumb y 36% nun B BospacTe crapuie 60
net (Buk6os B.T. ¢ coast., 2009). Knuuuyeckas cTpykrypa
XBII B 3aBucumocty ot craguu XJIJI mo Binet 6b11a creny-
fortert: XBIT C2 6bi1a 3aperncTpupoBaHa, COOTBETCTBEHHO,
B 8,3%, 7,6% 1 1,5% cryuaes XJIJI ctapnit A, B, C. XBII cTa-
nun C3a 6bu1a BoisiBrieHa v 9,8%, 18,9% u 2,3% maijueHTOB
¢ XJUT cragmit A, B, u C, coorBetctBenHo. ObpamiaeT Ha
cebs1 BHUMaHMe (aKT OTCYTCTBUS CBSISM MEX[Y CTanMuelt
XJUI u BeipaxkeHHOCTBI0 XBII. OgHako 3TO MOATBEpXKAaeT
OITyONMMKOBaHHbIe paHee 3apyOEeXHBIMU MCCIEOBATE/LIMU
TaHHbIE O TOM, 4TO CBA3b MeX[y cTagueit XJIJI u TsaxecTbio
[IOYEYHOI HEJOCTaTOYHOCTY He Habmogaercsa [Erten N. et
al., 2005]. AHanu3 BBDKMBAEMOCTY VICCAEJOBAHHbIX Mall-
€HTOB IT0Ka3aJl, YTO TONbKO 43 maumenta (32,5%) mpeopo-
JIeNM pacuyeTHYI0 MelaHy BbDKMBAeMOCTU B COOTBETCTBIE
¢ kmaccudukanmeit Binet. Oco6blit MHTepec MpefcTaB/IseT
¢dakT 0OHApPY)KeHHOII OOpPATHOI KOPPESLNOHHON CBS-
31 cuibHOM cTeneHu Mexxay XBIT C3a u BBIKMBaeMOCTBIO
(p<0,05). Panee Hamy OBIIO YCTAHOB/IEHO, YTO HaM4Me Y
manmenTa ¢ XJIJI Ha MoMeHT mocTaHOBKM amarHosa CK®
6onee 76,5 M/Muu/1,73M* MOXXHO pacCMaTpUBaTh B Kade-
CTBe IpeMKTOpa IIpeoloIeH N pacueTHOTO ITapaMeTpa Me-
IMaHbl BBDKMBaeMOCTH 10 Kmaccupukauym Binet (IlateHT
P® Ne 2725877 C1; 2020). ITanuenTsr ¢ XBII C3a He 0THO-
CATCSI K 9TOI KaTeropuu 6ONbHBIX. B mpoBemeHHOM ncce-
MOBAaHNM HU OOMH MmanyeHT, nMmeBinit XbIT C3a Ha MoMeHT
nmocTaHoBKM AvarHosa XJIJI, He mpeofjo/ien pacdeTHYI0 Me-
IMaHy BBDKMBaeMOCTH 0 Kaaccudukaunu Binet.

CTT JOURNAL | VOLUME 11 | NUMBER 3 (SUPPLEMENT) | SEPTEMBER-OCTOBER 2022 47



BbiBoabl

B mpoBeneHHOM McceoBaHMM TTOKazaHo, yTo XDBII C3a
MIMeeT 3HAa4MMO€ BIMSAHME Ha BBDKMBAEMOCTb OGOJIBHBIX
¢ XJUI. Tmarenpubni kouTponb CK® y manuentos ¢ XJIJ1
y>Ke Ha 3TaIle NOCTAaHOBKM AMarHO3a IO3BOIUT ONTUMM3M-
POBaThb IIPOTHO3 Y 3TOII KaTeropyy OOIbHBIX.

(M-04

CHRONIC HEMATOLOGICAL MALIGNANCIES I

KnioueBble cnoBa

XpoHnueckuit MMM oIeiiKo3, XpoHudeckas 00e3Hb II0YeK,
0611128 BBDKMBAEMOCTD.

I Characteristics and treatment of blast crisis in chronic myeloid leukemia

Julia S. Yakovleva, Ksenia S. Yurovskaya, Yulia Yu. Vlasova, Ivan S. Moiseev, Elena V. Morozova

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Julia S. Yakovleva, phone: +7 (911) 907-18-95, e-mail: YakovlevaYuliyaS@yandex.ru

Introduction

Blast crisis in chronic myeloid leukemia (CML BC) is a rare
clinical and biologically heterogeneous condition often char-
acterized by aggressive clinical course. Despite successful
use of tyrosine kinase inhibitors (TKIs), some patients with
CML still develop blast crisis. There is no standard approach
to the BC treatment, and outcomes are, generally, unsatis-
factory with long-term overall survival rarely exceeding 10%
(Saxena K. et al.). The objective of this study was to evaluate
treatment outcomes, in particular, overall survival (OS), in
patients with CML BC.

Materials and methods

A total of 87 patients (65 males and 22 females) with verified
CML treated at the RM Gorbacheva Research Institute for
1* or subsequent BC were included into this retrospective
cohort. Therapeutic efficacy was evaluated according to the
European LeukemiaNet (ELN) criteria.

Results

The median age at the time of diagnosis was 42 (18-62) years.
In 66% of cases (n=57), the diagnosis was established in
chronic phase (CP); in 19% of cases (n=17), in acceleration
phase (AP). De novo occurrence of BC was revealed in 15%
of cases (n=13) identified as myeloid in 9%, and lymphoid, in
6% of the patients. Cytogenetic data at diagnosis were avail-
able in 85 cases (98%). Additional chromosomal aberrations
(ACAs) were present in 31 (37%) cases. The most frequent
findings were, e.g., trisomy 8 (29%), 3q26 rearrangement
(23%), monosomy 7 / 7q deletion (17%), trisomy 19 (13%),
additional Ph-chromosome (13%), and complex karyotype
(55%).

The median age at the first BC was 44.5 (21-76) years, with
a median time since primary diagnosis of 39.5 (0-248.5)
months. Most BC cases (79.3%) were myeloid; extramedul-
lary lesions were seen in 8% of cases. Most patients received
complex therapy regimens combining chemotherapy and
TKIs (56%); only chemotherapy was applied in 30% cases,
and in 14% cases TKI-only regimens were used, mostly, with
dasatinib (in 75% of cases). Allogeneic hematopoietic stem
cell transplantation was not performed due to progression,
severity of condition, presence of significant comorbidities,
lack of donors, patient refusal. The response was evaluated in
78% of cases, with 47% of patients being resistant to 1*-line
therapy and 31% of patients reaching CP (complete hema-
tologic response in 100%, cytogenetic response in 30%, and
molecular response in 19% of cases). In 22 % of cases, a 2™
BC developed, with median OS of 11.5 months since 1** BC.
The median time from BCI1 to BC2 or death evaluated in
72 patients was 7.8 (0.6-107.2) months. At the time of the
last evaluation, 16% of patients were alive and 84% died of
the disease progression (82%), other documented reasons
(1.4%), or due to unknown cause (17.4%). The 2-year and
5-year OS were 28.7% and 18.4%, accordingly.

Conclusion

The outcomes in patients with CML BC remain poor, with a
median time until BC2 development or death being less than
1 year. Prompt diagnosis and treatment initiation as well as
timely transition to allogeneic hematopoietic stem cell trans-
plantation are crucial to achieve a response.

Keywords

Chronic myeloid leukemia, blast crisis, tyrosine kinase in-
hibitors.

XapaKTepMCTVIKa n neyeHme bnactHoro Kpu3a XpPOHNYeCKoro MUenougHoro nenkosa

I0musa C. fIxosnesa, Kcenus C. IOposckast, I0mua 0. Bracosa, VIBan C. Moucees, Erena B. Mopososa

HUM demcxkoti onkonoeuu, eemamonoeuu u mparchaarmonozuu um. P. M. Topbauesoii, ITepsviii Cankm-Ilemep6ypeckuti
eocyoapcmeentbiii meouyunckuti ynusepcumem um. W. I1. Ilasnosa, Canxm-Ilemep6ype, Poccust

Beepenue

Brnactubii xpus (BK) XpoHM4Yeckoro MmueouMgHoro j1eiKo-
3a (XMJI) siB/sieTCsl pefiKuM, arpecCUBHBIM, reTepPOTreHHbIM
10 KIMHUYECKUM U OMOTIOTMYeCKM XapaKTepUCTUKaM 3a-
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6oneBannem. HecMoTpst Ha ycmexy Npy MCHOIb30BAHUY
nurnburopos Trposnuknuas (MTK), dacte marueHTOB
nporpeccupyert o bK. B HacTos1Iee BpeMs He CyIiecTByeT
CTaH[APTHBIX NoaxonoB A Tepanun bK. Vicxons! maHHOM

@ cttjournal.com



I CHRONIC HEMATOLOGICAL MALIGNANCIES

TPYIIIbI NAIIEHTOB HEY/[OB/IeTBOPUTEIbHBIE, 001I1as 3-/Iet-
HSIs BBDKMBaeMOCTb He mpeBbiiraeT 10% (Saxena K. et al.).
lernbio Haltleit paboThI ObIIA OLIEHKA Pe3y/IbTaTOB TePAIN,
B YacTHOCTU — o61eil BookuBaeMocT (OB) manmeHToB €
BK XMJI.

Marepuanbl n meToabl

B perpocriekTuBHOE UCCIeOBaHNe BKIOUEHbI 87 malieH-
TOB (65 My>x4nH (75%) 1 22 >xeHIMHBI (25%)) ¢ Bepudunu-
poBaHHBIM fuarHozoM XMJI, umeroniux onux u 6omee bK B
anamHese 1 Habmopaommxcs 8 HUM JOInT um. P.M. Top-
6aueBoit. OreHka 9¢pPeKTUBHOCTY Tepanuyu IPOBOAUIACH
cormacHo Kpurepusim European LeukemiaNet (ELN).

Pe3ynbratbl

Mepmana Bo3pacTa Ha MOMEHT IIOCTAHOBKM JIMarHo3a co-
craBuia 42 roga (18-62). Y 66% mnauuentos (n=57) 3a6o-
JleBaHMe AeOTUPOBAIIO ¢ XpoHIdecKoit ¢asel (XD), y 19%
(n=17) - ¢ dassl akcenepanuu (PA), y 15% (n=13) - ¢ BK
(8 - mmenoupgusiit BK, 5 - mumdonnnsit BK). JaunHble 0
LUTOTeHeTHKe JOCTYIHBI y 85 mauueHToB (98%), M3 Hux
IOTIONIHMTENbHBIE XpOMOCOMHBbIe abeppanuy ([JXA) mpu-
cyrcTBoBamu y 31 manmenta (37%). CaMbIMM 4YacTHIMU
IXA 6bumt Tpucomust 8 (29%), mepecTpoiiKu C y4acTueM
3926 (23%), monocomus 7/meneuns 7q (17%), Tpucomms
19 (13%), momonuurenbHas Ph-xpomocoma (13%), koM-
IUIeKCHBIN Kapuotuil (55%). MenuaHa Bo3pacTa Ha MOMEHT
pasButus 1-ro BK cocraBuna 44,5 ner (21-76). Menuana
BpemeHn oT nocraHoBku XMJI go 1-ro BK - 39,47 mecs-
e (0-248,47). Mopdonorndecku daie HabIIORANCST MI-
enoypHblit BapraHT BK (79,3%), nmuMmQoupgHblil BapuaHT
BK - 17,3%, akcTpaMenymIsApHbIe O4Yary HpPUCYTCTBOBA-
m 'y 8% manueHToB. BOIbIIMHCTBO NMAlMEHTOB IOIYYM/IN

(M-05

KOMOVHUpPOBaHHYI0 Tepamuio BK - mommxmmmorepamnimio
(TIXT) B couetanuu ¢ MI'TK (56%); 30% marimeHTOB — TOMb-
ko ITXT, u 14% - tonpko U'TK (Hanbonee yacTo npuMeHsmn
masaTuHub — 75%). AnoreHHas TPaHCIUTAHTALVS TEMOIIO-
9TUYECKMX CTBOTOBBIX K/IETOK He Obl/Ia BBITOTHEHA O [IPH-
YyHe IIPOTPeCCUPOBAHMA, TAKECTU COCTOSHUA, HATMYMA
3HAYMMOIl COIYTCTBYIOLIEl ITaTOMOINM, OTCYTCTBUSA JJOHO-
POB, 0TKa3a manyenTa. [laHHble 06 OTBeTe Ha TEPAINIO IIPO-
aHa/IM3MPOBaHbI y 68 manyeHTos: 60% ManueHToB He OTBe-
T Ha 1-1o muanio tepanuu bK, 40% manmeHToB JOCTUIIN
X® (monHbII reMaTonormyeckuii orseT y 100%, MOMHBIN
LTOreHeTn4ecknit orseT y 30%, 6O/bIIOI MOMEKYIIAPHbII
oTBeT y 19%). ¥V 22% nanmenTtos passuics 2-it BK. Menma-
Ha OB coctaBuia 11,5 mecsanes ot passutusa 1-ro BK. Me-
nuaHa BpemeHnu ot 1-ro BK pgo 2-ro BK unmn cmepTtu npo-
aHa/IM3MPOBaHa y 72 TALMEHTOB M COCTaBUIA 7,8 MecsAna
(0,6-107,2). Ha MOMeHT mOC/IeIHEr0 KOHTAKTa >KUBBI 16%
nanueHToB, ymepau 84% (ot mporpeccuposanna 82%, oT
OPYTUX OpuuuH 1%, HeT JaHHBIX y 17%). 2-7eTHAA U 5-71eT-
Hasa OB cocraBunm 28,7% u 18,4%, COOTBETCTBEHHO.

3aknyeHue

Vcxopnpr nanyentos ¢ BK XMJI ocraioTcs HeyOB/IE€TBOPH-
TenbHBIMK. Mefinana BpeMeHH fo pasButusA 2-ro BK mmm
JIeTaNbHOTO 1UCcXofa — MeHee 1 roma. Heobxopmma paHHssA
muarsoctuka 1 nedeHne bK XMJI. CBoeBpeMeHHOe HallpaB-
neHye nanueHToB ¢ BK B TpaHCIIaHTALMOHHBIN LIEHTP MO-
JKeT YIy4LIUTb Pe3yNnbTaThl T€PAMM ITON IPYTIIIHL.

KnioueBble cnoBa

XpOHMYECKIUIT MI€/IOMAHBIIL JIEIIKO3, 6/TACTHBII KPU3, MHTH-
OMTOPBI TUPO3MHKIHA3.

Determining predictors of unfavorable course in low- and intermediate-risk patients with

myelodysplastic syndrome

Ksenia S. Yurovskaya, Elena V. Morozova, Maria V. Barabanshchikova, Nikolay Y. Tsvetkov, Yulia Yu. Vlasova,
Tatiana L. Gindina, Ildar M. Barkhatov, Ivan S. Moiseev, Alexander D. Kulagin

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Dr. Ksenia S. Yurovskaya, phone: +7 (923) 575-70-56, e-mail: Ksenia_Kud_@mail.ru

Introduction

Life expectancy of the patients with low- and intermedi-
ate-risk myelodysplastic syndrome (MDS) does not always
correspond to the IPSS prognostic system (IPSS-R). Accord-
ing to the literature data, deterioration of clinical prognosis
is associated with distinct factors, e.g., lack of response to
therapy, infectious complications due to neutropenia, iron
overload caused by blood transfusions, presence of the bone
marrow fibrosis, development of secondary MDS after pre-
vious chemo- and radiotherapy. The predictors of potential
transformation into refractory anemia 1-2 with blast excess
and acute myeloid leukemia are insufficiently studied so far.
Our study was aimed for determining the predictors of unfa-
vorable course of myelodysplastic syndrome in the patients
with low-to-intermediate risk of IPSS-R.

Materials and methods

We observed a cohort of 136 patients classified into the very
low/low/intermediate risk group according to IPSS-R. The
median age at the time of diagnosis was 49.5 years (18-76),
with median follow-up period of 1019 days (42-9740). The
male-to-female ratio was 62:74. A P-value of less than 0.05
was taken as statistically significant.

Results and discussion

Five-year overall survival was 59.5% (95% CI: 47.0-70.0,
median not reached); 5-year progression-free survival was
44.6% (95% CI: 32.9-55.6, median 49.8 months). The five-
year cumulative progression incidence was 40.7% (95% CI:
29.5-51.5), mortality without progression was 15.6% (95%
CI: 8.4-24.8). Based on the results of univariate analysis of
the five-year overall survival, the factors with a p-value of
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less than 0.15 were selected: age at initial diagnosis, presence
of bone marrow stromal fibrosis, serum ferritin level at the
time of diagnosis. These factors were further included into
the proportional risks model. According to the results of
multivariate analysis, only age at the time of diagnosis pro-
vided a statistically significant effect on five-year overall sur-
vival (p<0.03).

Conclusion

Comparable overall and non-progressive survival rates sug-
gest a predominant effect of progression-free mortality on
the clinical outcomes upon therapy in the patients with low-

CHRONIC HEMATOLOGICAL MALIGNANCIES I

risk MDS. The data obtained indicate the heterogeneity of
the patient group with very low/low/intermediate risk MDS,
along with absence of convincing clinical predictors of pro-
gression. It is necessary to search for additional molecular
biology prognostic factors in order to identify the patients
with low- and intermediate-risk MDS with higher probabili-
ty of disease progression.

Keywords

Myelodysplastic syndrome, clinical outcomes, prognostic
factors.

OI'IDEJJ,EJ'IEHVIE npeanKTopos HEGJ’IaFOI'IpVIFITHOFO TeyeHna muenoancnnactnyeckoro CMHApomad

y NaLMEHTOB HU3KOTO M MPOMEXYTOYHOI0 pUCKa

Kcenus C. OpoBckas, Enrena B. Mopososa, Mapus B. Bapa6animukosa, Huxomnait 0. ITBetkos, FOmms 1O. Bracosa,
Tarbana JI. Imapuna, Vinegap M. Bapxaros, ViBan C. Moucees, Anekcanap [I. Kymarnn

HIII demckoii onxonoeuu, eemamonozuu u mpavcnaanmonozuu um. P M. Iopbauesoii, Ilepsviii Canxm-IlemepOypackuti
eocyoapcmeenHolii meouyuHckuil ynusepcumem um. V1. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

[TpofO/KNTETIBHOCTD XKIM3HYU TAIMEHTOB C MMUETOANCIIIA-
crudeckuMm cuHppomoM (MJIC) HUBKOTO M IIPOMEXYTOU-
HOTO PUCKa He BCErfja COOTBETCTBYET IIPOrHOCTUYECKOI
cucreme IPSS (IPSS-R). CornacHo muTepaTypHbIM JaHHBIM
YXyAIIeHNe IPOTHO3a CBsI3aHO C TaKMMMU (aKTOpaMM Kak
OTCYTCTBNE OTBETa Ha TePaINIo, NH(EKINOHHbIE OCTIOXKHE-
HIs1 Ha POHe HeMTPOIeHNN, eperpysKa xene3oM Ha ¢oHe
remMorpaHcdysuit, Hamuuus Guoposa B KOCTHOM MOS3Te,
passutue BTopryHoro MJIC nocne mpenuiecTByIoIen Xu-
MIOJIy4eBOI Tepanun. Bosmoxkua Tpancdopmarus B ped-
PaKTepHYI0 aHeMMuI0 ¢ M3OBITKOM 671acTOB 1-2 M OCTPHBIi
MMETOUIHDIN JIEMIKO3, IPEJUKTOPbI KOTOPOIl HEJOCTATOYHO
usydeHsl. Llesib paboThI COCTOsIIA B OIIPEfe/IeHNN BO3MOXK-
HBIX [IPeAMKTOPOB HeOArOIPIUATHOTO TeUeHVsI MUETOMIC-
IUIACTUYECKOTO CUHAPOMA Y MAIIeHTOB HU3KOTO U IPOMe-
»KyTo4Horo pucka IPSS-R.

MaTepMaﬂbI n Mmetoabl

Mpl mpoaHanusupoBanu KOropTy u3 136 nauyeHToB, KOTO-
Ppble OTHOCWIVCD K TPYIIIIe OYeHb HM3KOTr0/HU3KOTo/IpoMe-
JKYTOYHOro pucka cornacHo IPSS-R. Mepmuana Bospacra Ha
MOMEHT IIOCTAaHOBKY [MarHo3a cocranuia 49,5 et (18-76),
MenuaHa Habmonenus — 1019 gueit (42-9740). CooTtHole-
HIe MY>K4YMH ¥ )KeHIH 62:74. P-3nauenne menee 0,05 mpu-
HUMAJIOCh KaK CTaTUCTUIECKM 3HAYMMOE.

Pe3ynbratbl 1 06cyxpaeHmns

[TartuneTHss o6Las BBLKMBAEMOCTH cocTaBuiaa 59,5% (95%
IV 47,0-70,0, MenyiaHa He JOCTUTHYTA), 5-JI€THAA BBDKI-
BaeMoCTh 6e3 mporpeccupoBanus — 44,6% (95% [V 32,9-
55,6, mefuaHa 49,8 MecaAues). [LATHIeTHAS KyMy/IATUBHAA
JacToTa IporpeccrupoBanysa cocrasmna 40,7% (95% O
29,5-51,5), neTanbHOCTh 6e3 mporpeccupoBanus — 15,6%
(95% I 8,4-24,8). ITo pesynbraTamM 0ZHO(DAKTOPHOTO aHa-
NM3a MATUIETHEN 0061eil BBDKIBAeMOCTH OB OTOOPAHBI
daxTope! ¢ p-sHaueHnmeM MeHee 0,15: BO3pacT HA MOMEHT
[TOCTAHOBKM [IarH03a, Hamn4due prbépos3a cTpOMBbI KOCTHO-
rO MO3Ta, YpoBeHb (peppuTHHa CHIBOPOTKY HAa MOMEHT IIO-
CTAQHOBKM [iarHo3a. OTU (GaKTOPBI fjasiee ObIIN BKIIOYEHDI
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B MO[€/Ib NPOIOPLMOHATbHBIX PUCKOB. o pesynbraTam
MHOTOQaKTOPHOTO aHalm3a TOAbKO BO3PACT HA MOMEHT
HOCTAHOBKM [MarHo3a COXPaHWI CTATUCTUIECK 3HAUMMOE
B/IMsIHYE Ha ISTUIETHION OOIIYI0 BBDKMBaeMOCTb (p<0,03).

3aknioyeHue

CormoctaBumbie 06mass u 6GecIporpeccBHAs BbDKUBae-
MOCTM CBUJETENIbCTBYIOT O MPEUMYLIECTBEHHOM BJIVIAHUU
JIeTa/IbHOCTH Oe3 IMpOrpecCUpOBaHNA Ha KIMHIYIECKIe YIC-
xoppl Tepamyy manuentos ¢ MJJC Huskoro pucka. Ilomy-
YeHHbIe JaHHbIE TOBOPAT O T€TePOreHHOCTY IPYIIILI HalL-
erToB ¢ MJIC oueHb HM3KOTO/HM3KOTO/IIPOMEKYTOUYHOTO
PUCKa, OTCYTCTBUY yOENUTEeNbHBIX KIMHIUIECKNX IPeInK-
TOPOB IIporpeccupoBanus. s BbIABIEHNA HMAaLMEHTOB C
M]IC HUBKOTO U HPOMEXYTOYHOTO PUCKaA C 60JIee BHICOKOIT
BEpPOATHOCTBIO IIPOrPeCcCHPOBAHMs 3ab0/IeBaHMsI HEOOXO-
AUM IOMCK [OIOMHNTEIbHBIX MOJIEKY/ISIPHO-Omomornde-
CKMX (aKTOpPOB IIPOrHO3A.

KniwoueBble cnoBa

MuenoaycnnacTUIecKuii CMHAPOM, KIMHUYECKUe VICXOMIBL,
(aKTOpbI IPOTHO3A.
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The influence of conditioning regimen on recovery of fertility following allogeneic stem cell

transplantation in aplastic anemia patients

Darya A. Chebykina, Irina K. Golubovskaya, Nikita P. Volkov, Ivan S. Moiseev
RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Dr. Darya A. Chebykina, e-mail: daria.chebikina@yandex.ru

Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is currently considered the golden standard treat-
ment for young patients with aplastic anemia. Recovery of
fertility (FR) after allo-HSCT has a significant influence
upon the quality of life in the transplant survivors. The aim
of the study was to evaluate the impact of conditioning regi-
men on fertility recovery in AA patients.

Patients and methods

A total of 62 patients with AA who survived for, at least, 1
year following allo-HSCT was included in our study. Most
patients received busulfan-based (Bu) conditioning regimen,
ie., 39 patients (64%, group 2), and other 22 patients (36%)
received cyclophosphamide-based (Cy) regimen (group 1).
The median follow-up period was 5.5 (0.82-20) years. Most
patients in group 1 were males (n=13, 57%). Nineteen (82%)
patients received allo-HSCT from matched related donor
(MRD); 4 (17%), from matched unrelated donor (MUD).
The median age at allo-HSCT was 25 (17-38) years. Severe
chronic graft-versus-host disease (GVHD) was registered in
2 cases (10%). Most patients in group 2 were females (n=21,
55%). Twenty-one patient (54 %) received allo-HSCT from
MUD, 18 (46%) were transplanted from MRD. Median age
at allo-HSCT was 28 (17-50) years. Severe GVHD cases were
registered in 3 cases (8%).

Results

Twenty-five patients (41%) had children before allo-HSCT.
Twenty-three patients (38 %) did not plan to have children

in the near future. 7% of patients underwent hysterectomy
before allo-HSCT. Recovery of the menstrual cycle after allo-
HSCT has been reported in 46% of cases (14 patients). Me-
dian time period from allo-HSCT to the menstrual cycle re-
covery was 2.3 (0.24-4.48) months. In 17 patients (54%), the
cycle was not restored. Among the females who underwent
allo-HSCT, nine pregnancies were registered which resulted
in healthy live births. In the Bu-based group, one spontane-
ous pregnancy was registered, and one patient underwent
IVF with a donor egg (3%). The men from the first group
(Cy-based conditioning) had 5 children after allo-HSCT,
and 6 children were born of them in second group (Bu-
based conditioning). One patient from group 2 had to use
IVF twice. A total of 21 pregnancies were registered. When
analysing possible risk factors, only busulfan-based condi-
tioning was a significant risk factor for impaired FR (p<0.03)
and menstrual cycle recovery (p<0.03). Neither age of pa-
tient, type of donor, nor chronic GVHD had significant im-
pact on fertility.

Conclusion

In our study, usage of busulfan in the conditioning regimen
had a statistically significant impact upon recovery of fertili-
ty and the menstrual cycle after allo-HSCT.

Keywords

Aplastic anemia, hematopoietic stem cell transplantation,
conditioning regimen, fertility.

Bnusnue pexuMa KOHAWLNOHUPOBAHUA HAd (I)epTVIﬂbHOCTb MaLneHToB C ansiacTUyecKon aHemuen
nocsie ansioreHHoN TpaHCM/IAHTaLMUM KOCTHOrO Mo3ra

Hapbs A. Yeosikuna, Vipuna K. Tonry6oBckas, Huxnra I1. Bonkos, ViBan C. Moncees

HIYI demckoii onkonoeuu, eemamonoeuu u mpancnaanmonozuu um. P M. Iop6auesoii, Ilepsviii Canxm-IlemepOypeckuii
eocydapcmeenHoiii meduyuHckuil yHusepcumem um. V. I1. Ilasnosa, Canxm-Ilemep6ype, Poccust

BeepeHue

AjloreHHass TpPaHCIUIAHTALMsA TEeMOIOITUYECKUX CTBO-
noBbIX KieToK KpoBu (amno-TI'CK) sBrsercss «30710ThIM
CTaH[JapTOM» JIe4eHNA aIUIACTIYecKoll aneMmu (AA) y ma-
[[MEHTOB MOMOforo Bospacra. CoxpaneHnne $HepTUIbHOCTH
nocte anno-TI'CK Bo MHOroMm omnpefienseT Ka4ecTBO KU3HU
nanyeHToB. Llenpb nccenoBanns — OLEHUTH BIMSHME IIpe-
[IapaToB peXMMa KOHAMIVOHNPOBAHMs Ha HepTUIbHOCTD
TMAMeHTOB C aITaCTUYeCKOl aHeMUell IMOC/Ie aJIOTeHHO
TPaHCIUIAaHTALMY KOCTHOTO MO3Ta.

MaumeHTbl M MeTOAbI

B nccnepoBanue BKIIOYEHDI 62 ManyeHTa ¢ AA, IpoXKuBIINe
6omee 1 roga noce amwno-TTCK: 6OMbIIMHCTBO MTALIEHTOB

nony4am OycynbgaH-cofepXKalnil peXXM KOHAMUIVIOHN-
poBaHus 39 manmenTos (63%) (rpymma 2), ocTanbHbie 23
nanuenTa (37%) MOMyYMayM peXXUM KOHAMIVIOHMPOBAHMA
Ha ocHoBe nmkiaopocdana (rpymma 1). Meguana Habmo-
meuust coctaBmnia 5,5 (0,82-20) nmet. B rpynme 1 mpeobna-
mamu Myxxaussl 13 (57%), 19 (82%) maneHToB MOTyYuIn
awto-TTCK 0T IOMHOCTBI0O COBMECTMMOTO POJCTBEHHOTO
moHopa, 4 (17%) - OT HOMHOCTBIO COBMECTVMOIO HEPOJ-
CTBEHHOTO OHOpa. MenuaHa Bo3pacTa Ha MOMEHT asjo-
TTCK cocraBuma 25 (17-38) net. Tsxemass XpoHudecKas
peakius «TpaHCIUIAaHTaT POTUB xo3simHa» (xpPTIIX) pe-
TUCTpUpoBanach y 2 namyentos (10%). B rpynme 2 npeo6-
nagamu >xeHIuHbI 21 (55 %), 21 manyeHt (54%) momy4ann
anno-TI'CK oT HONMHOCTHIO COBMECTMMOTO HEPOJCTBEHHOTO
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moHopa, 18 (46%) - OT IONTHOCTBIO COBMECTMMOTO POf-
CTBEHHOTO J[OHOpa. MenmaHa BO3pacTa Ha MOMEHT ajljIo-
TTCK 6sb11a 28 (17-50) net. Tsoxenas popma xpPTIIX pern-
CTpUpoBanach y 3 (8%) mamyeHTos.

Pe3ynbrarsl

25 manueHToB (41%) umenu geteit mo amwio-TKM. He mna-
HUIPYIOT 3aBOAUTD fieTell B Omokaiiiiee Bpems 23 (38%)
naryenTa. Y 7 % MaleHTOK Oblla BBIMOTHEHA TUCTEPIK-
tomusa o TKM. BoccraHoB/IeHMe MEHCTPYaIbHOTO IIVIK/IA
3aperucTpupoBaHo y 14 manueHTok (46%) mocme TKM.
Mennana Bpemenu ot amwto-TTCK o BoccTaHOBnIeHMA
MEHCTpYa/IbHOrO IMKima cocraBwia 2,3 (0,24-4,48) Mmec.
Y 17 (54%) maumeHTOK LMK/ He BOCCTaHOBMJICS. 3aperu-
CTPUPOBAHO 9 GepeMeHHOCTEN, 3aKOHYMBIINXCS POXKIIEHN-
eM 3[0POBBIX JieTell. B rpymiie nmammeHToK, I0My4aBIIux 0y-
cynbdaH, 3aperncTpupoBaHa 1 CioHTaHHas OepeMEeHHOCTD
u 'y opHou (3%) maumentku 6sU10 BhinonHeHo KO ¢ mo-
HOPCKOII ANL[EKIETKOM. Y MY>K4MH U3 IPYIIIBI 2 POAUIOCH 6
meteli, B rpynne 1 — 5 fereit. OGHOMY NallIEHTY U3 TPYIIIDI

HA-02

HEMATOPOIESIS FAILURE, ANEMIAS I

2 motpe6oBanoch mpubernyts K mporenype KO gBakabL.
Ob1ree KomdaecTBO GepeMeHHOCTelt cocTaBuio 21. Bxmo-
4eHne 6ycynbdaHa B peXXIM KOHAUIIMOHVPOBAHNS 0Ka3asIo
TOCTOBEPHO 3HAYMMOE BVSIHME Ha PaKT poxjeHus pebeH-
Ka (p=0,03) 1 BOCCTaHOB/IEHME MEHCTPYaJbHOIO LMK/IA Y
>keH1MH (p=0,03) B HameM uccnegoBanuy. CTaTUCTIYECKN
He3HaYMMbIMI OKa3a/MChb TaKye (PaKTOPBI KaK BO3PACT, BU
anno-TKM, namrane xpPTIIX.

3aknoyeHue

B namem NCCnegqoBaHM BKIIIOYEHNE 6ycyan)aHa B KOHOM-
OVIOHMPYIOLIYI0 TE€pallMi0 OKa3a/jo CTaTUCTUYECKN 3Ha4YIM-
MO€ B/IMIAHME Ha (l)aKT POXIOEHNA pe6eHI<a 1 BOCCTAaHOBJIE-
HJI€ MEHCTPYa/IbHOTO IIMKJ/Ia Y IIAIMI€EHTOB I1I0C/IE TKM.

KnioueBble cnoBa

Armractideckasi aHeMUysl, TPAHCIUIAHTALMs IeMOIO3THUe-
CKMX CTBOJIOBBIX KJIETOK, KOH/[VILIMOHVIPYIOMINIT DPEeXUM,
(bepTIIbHOCTD.

I Genetic mutations in children with acquired aplastic anemia
Irma V. Yemialyanova, Tatiana A. Uglova, Alexander A. Migas, Olga V. Aleinikova

Belarusian Research Center for Pediatric Oncology, Hematology and Immunology, Borovlyani, Republic of Belarus
Contact: Dr. Irma V. Yemialyanova, phone: (+375) 29-861-7945; e-mail: dzamiko-koba@mail.ru

Introduction

The standard of treatment for pediatric patients with se-
vere acquired aplastic anemia (SAA), who do not have an
HLA-compatible related donor to perform allogeneic he-
matopoietic stem cell transplantation (HSCT), is the com-
bined immunosuppressive therapy (IST). An unsatisfactory
result of IST motivates to search for factors that determine
the need for allo-HSCT from an unrelated HLA-identical
donor as first-line therapy. This retrospective study was de-
signed in order to search for early unrelated donor allogeneic
HSCT decision-making criteria in children with SAA.

Materials and methods

Full exome sequencing was carried out on archival initial
BM samples of 58 patients younger than 18 years with SAA
treated at the Research Center for Pediatric Oncology, He-
matology and Immunology in 1997-2018.

Results

Somatic mutations in 43 genes were detected in 32 out of 58
(55.2%) children with SAA. They formed a determined mo-
lecular genetic status (DMGS) group. Patients without DNA
mutations were assigned to unknown molecular genetic
status (UMGS) group. Only 46 patients receiving IST were
included in the analysis aimed to determine genetic muta-
tions of clinical significance in SAA. The overall survival rate
for patients with mutations at the time of diagnosis and after
immunosuppressive therapy is lower than for patients with-
out mutations. (75% + 9% and 81% * 8%, respectively). All
patients with mutations were divided into 2 subgroups based
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on mutations identified. The overall survival of patients with
mutations in genes associated with immunological dysregu-
lation (IL21R, CASP10, LYST, FAS, ADA2, XIAP) was lower
(60%+22%) than in patients with other molecular changes
(80%+9%) and patients without mutations (81%+8%). The
overall survival of patients with mutations causing impaired
DNA repair (FANCB, FANCC, SOS1, NBN, RUNX1, ACD,
TERT, POLDI1, MSH3, BRCA2, POLE, ATR, BRCA1, MSH2,
RAD54L, MSH6, MLHI, MLH3, ATM, NABP2, NEILI) was
also lower (71%+11%) than in patients with other molecu-
lar genetic changes (86%+13%) and patients without muta-
tions (81%%8%). The overall survival of patients with a sin-
gle mutation was significantly lower (56%+17%) compared
to patients with multiple mutations (86%+12%). The overall
survival of patients with a mutation in the MSH3 gene was
0%. The overall survival of patients with mutations in the
POLE+POLD1 genes was 33%+27% and was significantly
lower (p=0.0093) than in patients without these disorders
(81%+9%). All patients with mutations in the MSH3 and
POLE+POLD1 genes were combined into a high risk group
characterized by worse response to IST. The overall survival
of patients in this group was 33+19% and was significantly
(p=0.0029) lower than in patients without mutations in these
genes (89+£7%). It was found that when the number of colony
forming units of granulocytes and monocytes (CFU-GM) is
below 2.5x10° and the number of burst-forming units of the
erythroid series (BFU-E) is below 0.1x10° with growth fac-
tors it is necessary to exclude the presence of mutations in
the MSH3, POLE and POLD genes (sensitivity 100%).
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Conclusions

The presence of mutations in the MSH3, POLE+POLD1
genes is an unfavorable predictor for long-term overall sur-
vival in patients with SAA. These patient require allo-HSCT
from unrelated HLA-identical donor as first-line therapy.

Keywords

Severe aplastic anemia, stratification, molecular genetics,
allo-HSCT.

[eHeTUyecKue MyTaLmn nNpu NpUobpeTeHHOI annacTUYeCcKon aHemnn aeTei

Vpma B. EmenbsaHoBa, TaTbsHa A. YrinoBa, Anekcauap A. Murac, Onbra B. AneitnnkoBa

Pecnybnuxanckuti HayuHo-npaxmuuecKuti ueHmp 0emckotl OHKOI02UU, 2eMamosnoeuu u ummyHonozuu, boposnanovl, Pecnybnuxa

Benapyco

Beepenue

CrangapToM /leyeHns NaLMeHTOB JeTCKOI0 BO3pacTa C TH-
XKemoit MprobpeTeHHOI amacTndeckoit anemueit (TITAA),
He umeromyx HLA-coBMeCTMMOro pOfICTBEHHOTO JJOHOpa
I/ BBIITOJTHEHNSA aJUIOT€HHOl TPAHCIZIAHTALMY T€MOIIO03-
Trdecknx crBonoBbix kiaetok (TTCK), sBnsercs koMOuHm-
poBaHHas uMMyHocynpeccuBHas Tepanus (VICT). Heynos-
netBopuTenbHblil pesynpraT VICT MOTMBUpYET K IOMCKY
(baKTOpOB, OIpefeNARIUM HEOOXOAMMOCTb IPOBEEHI
amno TI'CK ot HepopcTBenHoro HLA npenTnyHOro foHOpa
B IIepBOJ MMHMUM Tepanuiu. JJaHHOe peTPOCHEeKTUBHOE JIC-
CliefloBaHMe BBIIIOTHEHO C IeIbI0 IIOMCKAa KPUTEPUEB PaH-
Hero HMpUHATHA petiennus o6 amorennoit TTCK ot Hepop-
CTBEHHOTO JloHOpa y fieTelt ¢ TITAA.

Marepuanbl n MmeToAbl

ITonmHO3K30MHO€ CeKBEHMPOBaHMe IPOBENEHO Ha apXMBHBIX
MHUIManpHbIX 06pasiax KM 58 nanmeHToB B BO3pacTe 10
18 et c TITA A, HaXOMBIINMXCA Ha JIEY€HUY B HAYYHO-TIPAK-
TUYECKOM LIEHTPe IeTCKOJ OHKOJIOTMY, TeMaTO/IOTUU U M-
myHonoruu B 1997-2018 1.

Pe3ynbtatsl

Y 32 u3 58 maumeHToB feTcKoro Bospacta ¢ TIIAA (55,2%)
B 0O0IIeil COBOKYITHOCTM BbIABIEHBI COMATHYeCKUe My-
tanuy B 43 renax. [laHHas rpymma 6b1a o603HaYeHa Kak
TPyNIIa C M3BECTHBIM MOJIEKY/IAPHO-TE€HETUIECKUM CTaTy-
com (VIMI'C). ITanmeHTsI, Y KOTOPBIX He OBUIM BBLABIEHDI
myraiyy B JJHK, 6bUIM OTHeCeHBI B TPYIIy C HeM3BECT-
HBIM MOJIEKY/IsIpHO-TeHeTndeckuM ctarycom (HMIC). B
aHaIM3 KIMHUYECKOTO 3HAYeHMA TeHeTUYECKMX MYTaluil
npy TITAA 6bUIM BKTIOYEHBI TONBKO IAIVIEHTHI, KOTOPbIE
nonyganu VICT (46 genosek). O61ast BbDKMBAeMOCTD T1a-
nuenToB, nonyunsiunx VICT rpynmst VIMI'C 6pina HiKe,
gyeM maiyentoB rpynnel HMI'C (75%+9% u 81%+8% co-
oTBeTCTBeHHO). C 1e/IbI0 OIpefie/leHNs KIMHNYEeCKOTO 3Ha-
YeHMs PA3MYHBIX MAEHTU(DUINPOBAHHBIX I€HEeTUIECKUX
myTanuit y geteit ¢ TITAA Bce manuents! rpynnst IMI'C
ObL1M paspjeneHsl Ha 2 noarpynnel. O61as BBDKUBAEMOCTD
HallMeHTOB MMEIOWIMX MYTaluy B TeHaX, HpefIosarawo-
IMX UMMYHOIOrM4YecKyto mucperyssinuio (IL21IR, CASPIO0,
LYST, FAS, ADA2, XIAP), 6pina Hike (60%+22%), ueM y
octanbHbIx HanueHToB ¢ VIMI'C (80%+9%) u y maijueH-
ToB ¢ HMI'C (81%%8%). O6111as BBIKMBAEMOCTD IMaLlME€H-
TOB MMEIOIIMX MyTallMM y4acTByomuX B penapanuyu JHK
(FANCB, FANCC, SOS1, NBN, RUNX1, ACD, TERT, POLDI,
MSH3, BRCA2, POLE, ATR, BRCAI, MSH2, RAD54L,

MSH6, MLHI1, MLH3, ATM, NABP2, NEILI) 6blna HuXe
(71%%11%), yem y gpyrux nanyentos ¢ VIMI'C (86%+13%)
n y nanuenToB ¢ HMI'C (81%+8%). O61ast BBDKMBAaeMOCTD
HALMEHTOB T'PYIIIbI, MMEIIX MOHOMYTALMo, ObIa 3Ha-
quTeNnpbHO HIbKe (56%+17%) 10 CpaBHEHMIO C MAl[MEHTAMI,
KOTOpble VMM codeTaHue myTtaumii (86%+12%). Oburas
BBDKVBAeMOCTb IIAI[VIEHTOB, VIMEBIIVX MYTAalMi0 B TeHe
MSH3, cocraBuma 0%. O6111as BBKMBAEMOCTD ITALIEHTOB C
myrauysmu B reHax POLE+POLDI - 33%+27% u 6bL1a fo-
croBepHO Hinke (p=0,0093), 4eM y IaliMeHTOB, He IMEIOIIX
maHHble HapyiueHus (81%+9%). Bce nmanmenTsl, MMeromIe
myrauyn B renax MSH3 u POLE+POLDI, 6butn o6bennu-
HEHBI B IPYIITY BBICOKOTO PJCKa HEOIArOIpUATHOTO OTBETa
Ha VICT. O61as BBDKMBAaeMOCTb HALIMEHTOB JAaHHOI TPyII-
bl coctaBmna 33+19%, u 6suta focToBepHO Hinke (0,0029),
YeM y MAlIeHTOB, He MMEIOLIMX MYyTallil B JAHHBIX FeHaX
(89+7%). BoisiBneno, uro npu konndecrse KOE-I'M nimke
2,5x10° n xonmnyectBe BOE-3 Huxe 0,1x10° B cpefie ¢ po-
CTOBBIMM (paKTOpaMy HEOOXOAMMO MCK/IIOYUTh Hanudue
myraumit B reHax MSH3, POLE u POLD (uyBcTBUTEND-
HOoCTh 100%).

BbiBoAbI

Hamnume myranuit B remax MSH3, POLE+POLD1 ss-
nsieTcss HeOmaronmpuATHBIM (aKTOPOM IIPOrHO3a 061Iet
TONTOCPOYHON BBDKMBAEMOCTH MarueHToB ¢ TITAA, ompe-
mensromuM HeobxoaumocTs posefenus ao TT'CK ot He-
poacTteerHoro HLA uieHTMYHOTO JOHOPA B TIEPBOII TVHUN
Teparnmu.

KnioueBble cnoBa

Tsokenmass armacTudeckast dHEMUA, CTpaTI/I(l)I/IKaI_II/IH, MoJ1e-
Ky/nApHaA reHeTNKaA, a/UZIOTeHHaA TPaHCIVIAaHTalA.
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I Allo-HSCT in sickle cell anemia and thalassemia: a case presentation
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Introduction

Hematopoietic stem cell transplantation (HSCT) is an effec-
tive treatment option for many children hereditary diseas-
es of the immune or hematopoietic system, as well as ones
with malignant neoplasms. The organization and conduct
of HSCT are difficult and costly and not all countries have
the resources and trained personnel to establish a HSCT
program. Nevertheless, in 2016, a HSCT department with
7 beds was opened at the Hematology Center named after
Prof. R. Yeolyan (HC), where auto-HSCT was performed up
until 2021. A total of 75 auto-HSCTs were performed, 19 of
which were in children. In April 2021, an allogeneic HSCT
project was launched at the HC in the framework of coop-
eration with the Ministry of Health, the City of Smile Foun-
dation (Armenia), DKMS (Germany) and Cure2Children
(Italy). The main goal of the project is to develop allogeneic
HSCT in Armenia and offer free or highly subsidized HSCT
to African children with Sickle cell anemia (SCA) under the
supervision of international HSCT experts.

Materials and methods

SCA with frequent crises and severe thalassemia is curable
with HSCT resulting in normalization of hematopoiesis and
disease symptoms attenuation resulting in quality of life im-
provement. The first two patients who underwent HSCT at
HC were SCA patients with HLA-matched related donors.
Prior to starting the conditioning regimen and placing a cen-
tral catheter, exchange transfusions were performed in order
to reduce HbS to <30%. Also, 10 ml/kg of the patient’s blood
was removed within 1 hour, followed by an exchange trans-
fusion at the rate of 15 ml/kg within the next three hours.
Myeloablative conditioning regimen including Fludarabine
30 mg/m?*/day from day -18 to -13 (total 180 mg/m?), ATG
(Rabbit) at total dose of 4 mg/kg on day -12 to -10, Busul-
fan 14 mg/kg given on day -9 to -6, Cyclophosphamide

200 mg/kg/day from day -5 to -2 followed by the infusion
of freshly harvested HLA-compatible G-CSF-primed mar-
row on day 0. Graft-versus-host disease (GVHD) prophylax-
is consists of Cyclosporine A and Methotrexate. Chimerism
is evaluated on D+30, D+60, and D+ 90. In order to evaluate
the results of transplantation, hemoglobin electrophoresis is
also performed.

Results

The patient is a 9 years old girl from Nigeria with SCA
who was admitted to the HC in September 2021 with com-
plaints of frequent abdominal pain, mucosal icterus. The
patient’s donor was a match related sibling. The child re-
ceived hydroxyurea prior to admission to the HC at a dose of
20-30 mg/kg/day, considering hepatosplenomegaly. During
the examination in the HC, before HSCT, was diagnosed
with bilirubinemia (total bilirubin 60.0-80.0 pmol/l, indirect
bilirubin 54.0-70.0 pmol/l). A blood test was conducted at
the Genetic Center and a diagnosis of Gilberts syndrome
was made. After consultation with experts it was decided to
perform HSCT according to the protocol without reducing
drug doses or changing conditioning regimen. The trans-
plantation proceeded without complications. Engraftment
was on D +20. Bilirubin began to decrease immediately after
DO. The patient developed grade 1 aGVHD of the skin and
GIT, which resolved without further treatment. Currently,
the child’s condition is stable; the dose of Cyclosporine is
tapered.

Conclusions

This case illustrates our experience of allo-HSCT performed
in a patient with SSA.

Keywords

Sickle-cell anemia, thalassemia, children, allo-HSCT, Arme-
nia.
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Beepenue

TpaHcIIaHTaNMA TeMONOITHYECKUX CTBOJNIOBBIX K/IETOK
(TTCK) y mereit siBisiercst 9¢(eKTUBHBIM METOLOM JIede-
HUA MHOTMX HAC/Ie[CTBEHHBIX 3a00/IeBaHUII MMMYHHON
WM KPOBETBOPHOI CMCTEMBI, 2 TAK)Ke 3/I0Ka4eCTBEHHBIX
HOBooOpasoBaumit. Opranusaumsa u mposefeHre TT'CK
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SABJISAETCA CTIOXHBIM U TOPOTOCTOSAIUM, U, K COXaJICHNIO,
U3-32 9KOHOMMYECKUX J/WIM (PUHAHCOBBIX OTpaHUYEHNI
He BCe CTPaHbl MMEIT Pecypchl M IIOATOTOBJIEHHbIE Ka-
npul mia cosgmanus nporpammsl TTCK. Hecmotps na aTo,
B 2016 ropy B lemaTonornyeckom nentpe um. npod. P. Eo-
msiHa (1) 6s10 oTkpeiTO OTHenenne TTCK ¢ 7 koiikamum
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(4 pns B3pocnbIx, 3 g peretr). [Jo 2021 ropa mpoBoOgMINCh
Tonbko ayTo-TI'CK, HO Ha cerofHANIHMIT MOMEHT IIPOBefe-
Ho yxe 75 ayTo-TI'CK, 19 13 KOTOPBIX BBIIIO/THEHO Y JIETEIA.
B ampene 2021 roga B I'l] cTapTOBa! NpOEKT a/IIOT€HHON
TI'CK B paMKax coTpyHMYECTBAa ¢ MUHICTEPCTBOM 3/pa-
BOOXpPAaHEHUs] U O/IArOTBOPUTENBHBIMU OPraHM3ALUAMU
City of Smile Foundation (Apmenus), DKMS (Tepmanusi) u
Cure2Children (Mranus). OcHOBHas Ijelb MPOEKTa COCTO-
ut B pasutun annorenHoit TTCK B ApmeHun ¢ Bo3Mox-
HOCTBIO IPEAJIOKNUTh OeCIUIATHYI0 WM BBICOKOCYOCHN-
pyemyto npouenypy TI'CK netsam 13 apprkaHCKUX CTpaH ¢
CKA B ApmeHnu nop Hab/moieHIeM MeXIYHAPOJHbBIX 9KC-
nepros 1o TI'CK.

Marepuanbl n metToabl

CepmioBugnoknerounas anemusi (CKA) ¢ gacteiMu Kpusa-
MU U TsDKenast TamacceMus usnedumbl ¢ nomoipio TTCK,
1I0C/Ie KOTOPOJl BOCCTaHAB/IMBAETCA HOPMaJbHOE KPOBET-
BOpeHIe, 0CMabeBalT CMITOMBI 3a00/I€EBAHNS 1, COOTBET-
CTBEHHO, Y/Iy4IlIaeTCcs KadecTBa )X13HN. [lepBbIM IByM ITa-
nyeHTaMm, KoTopsM B I'l] mposemu TT'CK, cTanm nmaryeHTsI
¢ CKA, y xoropsix 6t HLA-coBMecTrMBIe POJCTBEHHBIE
noHopbl. Ilepen HavyasoM pexyma KOHAMLVIOHMPOBAHUA
M IIOCTAHOBKOJl L[€HTPAJIbHOIO KaTeTepa IPOBOMATCS 3a-
MeHHble Ilepe/IMBaHmuA KPOBY A CHIDKeHMs ypoBHA HbS
<30%. Ypanserca 10 M1/Kr KpoBu NHalyieHTa B TedeHue 1
yaca ¢ NMOC/Ief YoM 3aMEeHHBIM IlepeTBaHNeM U3 pacye-
Ta 15 MJI/Kr B TeueHue 3 4yacoB. PexxuM KOHAMLIVIOHMPOBA-
HYISI MMeTI0abIaTMBHBI U BKIOYaeT B cebs Drofapabun
B cymMMapHoii fose 180 mr/m? ¢ -18 no -13 penp (30 mr/m*/
CyT), Kpomuuuii AHTUTYMOLMTAPHBI MMMYHOITIOOY/INH
(Genzyme) B cymmapHoIt fo3e 4 Mr/kr ¢ -12 1o -10 fieHb, Ite-
popainbHblil Bycynbdan B cymmapHoit fo3e 14 Mr/kr ¢ -9 1o
-6 menp u luknopochamup B cymmapHoit fose 200 mMr/kr
¢ -5 no -2 pguu. IIpodunakTrka peakiyuy TPaHCIUIAHTa-
ta-nporus-xo3sinHa (PTIIX) mpoBogurcs Lluknocnopuuom
A B crapToBOIi f03e 20 MI/KI/CyT ¢ -2 10 +2 fieHb (3aTeM
Jo3a peryImpyeTcs COIVIACHO KOHL|eHTpanuu) u Mertorpe-
KcaroM (HawasbHag gosa 10 mr/m? B JI+1, 3atem 8 mr/m?

HA-04

B JI +3 u JJ+6). Muenonn¢ysus nposogurcs 8 I 0. Xu-
mepusMm onenusaerca B [I+30, J+60 u [1+90. [Ina onenkn
pesy/IbTaTOB TPAHCIZIAHTALIMY TIPOBOJUTCA TaKXe 37eK-
Tpodopes remornobura. Mob6unmM3anus reMonoITUIECKIX
CTBOJIOBBIX K/IETOK JJOHOPA IIPOBOAUTCH C MCIOTb30BaHMEM
I-KC® B nose 10 MKI/Kr/cyT ¢ -5 110 -1 fieHb.

Pe3synbtatbl

[TanmenTka 3 Hurepun 9 ner nocrymua B I'Ll B centsabpe
2021 roga ¢ )xao6aMu Ha 9acTble 60/IM B XKUBOTE, UKTEPUY-
HOCTb CNIM3UCTBIX. [IMarHo3 ceprnoBMIHO-K/IETOYHON aHe-
Mum ObIT IOCTaBjIeH B Bo3pacte 4 net. HLA-coBMecTNMBIM
(12/12) popcTBeHHBIM HOHOPOM cTan Opar mareHTKu. C
y4eTOM CIUIEHOMeTaany pebeHOK Moydasn IupOKCuMOoYe-
Buny (Hu) B gose 20-30 Mr/Kr/neHb B TedeHue 4 MecCALeB
nepey nocrymienueM B I'LL. ITpu o6¢cnenoBanun B I'1] nepen
TI'CK y manuenTtkyu 6bl1a BblsABIeHa 61anpyouHemus (06-
it 6umpy6mH 60-80 MKMOJB/N, HelpAMOl 6unmupyouH
54-70 MKMOJb/1). JIOMOTHUTENIbHO TIPOBEY MCCIeOBaHNME
B [eHeTHYeCKOM LieHTpe 1 ObUI [UaTHOCTUPOBAH CHHAPOM
Kunpbepa. Ilocne mpoBefeHMA KOHCWINYMa C SKCIepTa-
M 66110 IpUHATO pemeHye ocymectsutb TTCK cormacHo
IPOTOKONy 6e3 CHIDKeHMsA [03 IpernaparosB ¥ M3MeHEeHMVs
peXXyMa KOHUIMOHMpPOBaHMA. TpaHCIIaHTanMA IpoIia
6e3 ocnoxueHuit. IIpyxusnenne 6b110 3apUKCUPOBAHO Ha
J+20. bunupybun Havan cHyKarbcs cpasy >xe mocne 0.
V manuenTtku Habmomanach oPTIIX koxxu u JKKT I creme-
HI, JIeYeHe He IPOBOAMU/IOCh. B HacTosAIee BpeMs cOCTOA-
HIe pebeHKa CTabMIbHOE, Ho3a LIVKIocopuHa CHIDKaeTCs.

BbiBog

IIpencraBneHHbI CIy4ai JeMOHCTPUPYET OIIBIT UCIIONb30-
Banus anno-TI'CK y maumentku ¢ CKA.

KnioueBble cnoBa

CeproBUHOK/IETOUHAA aHEMUs, TalacCeMUs, IeTH, ajlIo-
TI'CK, ApmeHnns.
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Introduction

Graft failure is among the key problems of allogeneic he-
matopoietic stem cell transplantation (allo-HSCT). This
issue is extremely important in case of reduced-intensity
conditioning regimens, when a great number of host T-cells
still retains in the body. The evolutionary divergence of HLA
seems to be interesting, due to its translation to the peptide
diversity (including donor ones) which can be presented to
residual host T cells. The Grantham distance is a measure

for the evolutionary divergence, with its higher levels re-
flecting the larger number of peptides potentially presented
to T-cells via the HLA system. Our aim was to evaluate the
impact of immunopeptidome diversity upon development of
graft failure in the patients with acute leukemia.

Patients and methods

The present study included 118 patients with acute leu-
kemia, who underwent allo-HSCT at the National Research
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Center for Hematology (Moscow, Russia). We calculated the
Grantham distance for the donor class I HLA determined
by the high-resolution HLA-typing using a next-generation
sequencing platform. Then we evaluated effects of the Gran-
tham distance on the probability of the post-transplant graft
failure. ROC analysis showed that the Grantham distance of
>7.4 for HLA-A was associated with higher risk of graft fail-
ure. A multivariate analysis was carried out using Cox pro-
portional hazards model, to assess the influence of different
factors upon the risks of graft failure. The model included all
known factors potentially affecting the graft failure (gender,
age, type of conditioning, type of donor, graft source) as well
as the Grantham distances for HLA-A.

Results

When analyzing possible effects of different demographic
and transplantation-associated factors upon clinical course

HEMATOPOIESIS FAILURE, ANEMIAS I

of the post-transplant period, we have shown that the Gran-
tham distance >7.4 for the donor HLA-A, along with the
type of donor, was associated with increased risks of the graft
failure (HR, 5; p=0.043).

Conclusions

One may presume that higher diversity of the donor pep-
tide numbers presented to residual host T cells may cause
increased risks of immune response against donor cells, thus
potentially leading to development of graft failure.

Keywords

Graft failure, allogeneic hematopoietic stem cell transplanta-
tion, HLA system.
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Beepenue

OpnHOlt 13 KTI0YeBbIX POOIeM TPAHCIUIAHTAINN AJIOTEH-
HBIX Te€MOIOITUYECKUX CTBONOBBIX KieToK (ammo-TT'CK)
SABJIAACTCA PUCK HECOCTOATENbHOCTM TPAHCIUIAHTaTa. JTa
mpobreMa 0COOEHHO 3HaYMMa /IS OOIBHBIX TOCTIE PEXU-
MOB MOHIJDKEHHOJ WMHTEHCUBHOCTH, KOTfla COXpaHAeTCH
3HAYNUTE/IbHOE YIMCAO T-K/IeTOK XO3sMHa. DBombimoit mH-
Tepec IMpeACTaBIAeT SBOMIONVOHHAA AUBEPreHNNS T'eHOB
cucteMbl HLA, xoTopas oTpaskaeT CTelleHb pa3HO00Opasns
HenTUOB (B TOM 4MC/Ie JOHOPCKUX), KOTOPbIe MOTYT ObITh
TIpeACTaB/IeHbl OCTaTOYHBIM T-KjIeTkaM Xo3fAMHa. Mepoit
9BOJIIOLMOHHOMN JVBEPreHUUN ABJIAETCS paccTossHue [peH-
Tema. YeM OHO 6oiblile, TeM GOJIbIIIEE YNCIO MIENTULOB MO-
XKeT OBITb IpefcTaBieHo T-kireTkaMm uyepes cucremy HLA.
Llenp Hamreit pabOTHI COCTOS/IA B OLjeHKE BIMSHUSA PasHO-
06pasusi MMMYHOIEITHIOMA Ha PasBUTIE HECOCTOSITENb-
HOCTM TPAHCIIAHTATA Y HALME€HTOB C OCTPhIMM JIEMIKO3aMM.

Marepuanbl n metToabl

B paboty 6110 BK/IIOYeHO 118 mareHTOB ¢ OCTPbIMU JIeii-
ko3amy, kotopsiM aio-TI'CK 6pia Beimonnena 8 HMUIL
remaronoru Munsapasa P®. Ha ocnoBanumn HLA-tumnn-
POBAHUA C BBICOKVM paspelleHieM HaMI ObIIO PacCUUTAaHO
paccTosiHue IpeHTeMa MeX[y rOMONIOIMYHBIMM aJlIe/IAMU
nna Bcex reHos cuctembl HLA I kmacca fonopos. Jlanee Mbl
OLIEHM/IM BNIMsAHME paccTosiHue IpeHTeMa Ha BEPOATHOCTD
pasButua HecocroATenbHocTu. C nomompbio ROC-ananu-
3a OBUIO TTOKA3aHO, YTO 3HAYeHMe PAcCTOAHUA [peHTeMa
st HLA-A 6onee 7,4 accouuyupoBaHo ¢ 6osbleil Bepo-
ATHOCTBIO Pa3BUTUsA HECOCTOATENbHOCTH. bbim mposeneH
MHOTO(AKTOPHBII aHa/IN3 C UCTIOTb30BaHMEM MOJIEIN TIPO-
NOPLMOHANbHBIX pUcKOB KoKca, I7je Mbl OLIeHNIN BIMAHME
($aKTOpOB Ha BEPOATHOCTb PasBUTH HECOCTOATENBHOCTH
TpaHCIUIaHTaTa. B Mofienb 6bIIM BK/TIOYEHBI BCE M3BECTHbIE
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(bakTopbl, OKasbIBaIOLINE BIUAHME HA Pa3BUTHE HECOCTOS-
TE/JIBHOCTY TPaHCIIaHTaTa (107, BO3PACT, BUJ, KOH[UIINO-
HMPOBAHUS, BUJ| JOHOPA, UICTOUYHMK TPAHCIUIAHTATa), @ TaK-
e paccrosaHus Ipenrema mima HLA-A.

Pe3synbtathbl

[Tpu aHanM3e BIMAHUA Pa3/IMYHbIX leMOrpaduuecKux u ac-
couympoBaHHbIX ¢ TT'CK ¢akTopoB Ha Te4eHMe TOCTTPaHC-
ITAHTAIIOHHOTO NIEPMOJia Mbl II0Ka3au, 4TO, HapsAJY C BU-
IIOM JIOHOPa, MMEHHO paccTosiHue IpeHtema >7.4 11 reHa
HLA-A noHopa accouumnpoBaHO C yBeIM4eHMeM BEPOSATHO-
CTU PasBUTHUA HECOCTOATENbHOCTU TpaHcIlanTaTa (HR=5;
p=0,043).

BoiBopbl

TakuM 06pa3soM, MO>KHO Ce/IaTh BBIBOJ, YTO [TPe3eHTAINS
6onee pasHOOOPA3HOTO dYMCIa TMENTHAOB [JOHOPa OCTa-
TOYHbIM T-KIeTKaM XO3sMHA YBEINYMBAET BEPOSTHOCTD
Pa3BUTHsI IMMYHHOTO OTBETa Ha KJIETKM JJOHOPA, YTO IIO-
TEHI[MA/IbHO MOXET IIPUBOJUTD K Pa3BUTHUIO HECOCTOSITENIb-
HOCTJ TPaHCIUIAHTATA.

KnioueBble cnoBa

HecocrosaTenpHOCTD TpaHCIUIaHTAaTa, a/J/IOT€HHAas TpaHC-

IUTaHTaMA TE€EMOITO9TNYECKMX CTBO/IOBBIX KJIETOK, CMCTEMA
HLA.
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I Long-term results of immunosuppressive therapy in patients with aplastic anemia

Irina A. Tsopova, Erbol M. Sadabaev, Sagynaly M. Mamatov, Irina E. Kononets
Kyrgyz State I. K. Akhunbaev Medical Academy, Bishkek, Kyrgyz Republic
Contact: Dr. Irina A. Tsopova, phone: +996 (555) 932334, e-mail tsopovaira@yandex.ru

Introduction

Aplastic anemia (AA) is a rare severe blood disease charac-
terized by pancytopenia and aplasia of bone marrow due to
profound deficiency and functional defects of hematopoi-
etic stem cells. In Kyrgyzstan, immunosuppressive thera-
py (IST) with equine antithymocytic globulin (ATGAM)+
Cyclosporine A is used to treat aplastic anemia since 2010.
The incidence of AA in Asia is 2-3 times higher than in West-
ern countries, where it is 1-2 cases per 1 million population
per year. Our purpose was to assess results of long-term
treatment in the patients over 60 years old with severe aplas-
tic anemia against IST (ATGAM+Cyclosporine A).

Materials and methods

18 patients with severe aplastic anemia (SAA). Of these, there
were 11 males and 7 females. The median age was 64 years
(60-74 years). IST treatment protocol (ATG+Cyclosporine
A) was as follows: 20 mg ATG per 1 kg body weight for 1-5
days, 10 mg Cyclosporine A\ kg body weight on day 20. The
median follow-up time for patients was 36 (3-72) months.

Results

Clinical and hematologic improvement after the first course
of IST was observed in 13 patients (72.2%), response was

absent in the remaining 5 (27.8%) patients, including one
patient with extra-severe AA. None of the patients had com-
plete or partial remission. After 12 months of the first course
of IST, complete remission occurred in 3 (16.6%) patients,
partial remission in 5 (27.7%) patients, clinical and hemato-
logical improvement was observed in 5 (27.7%) patients. In
four patients (22.2%) out of 5 among those where there was
no effect after the first course, the situation did not change.
Event-free survival within the next 12 months was observed
in 13 patients (72%).

Conclusion

Pathogenetic therapy of ATG + Cyclosporine A in patients
over 60 years old has been implemented in Kyrgyzstan.
It has shown good results being recommended for usage in
AA treatment protocols in the Kyrgyz Republic.

Keywords

Aplastic anemia, elderly, immunosuppressive therapy, an-
tithymocytic globulin, cyclosporine A.

OTpaneHHble pe3ynbraThbl MMMyHOCVHDECCMBHOﬁ Tepanun y 60NbHbIX C aNaCcTMYECKON aHeMuen

Vpuna A. Tonosa, Ap6on M. Cagabaes, Carsinansl M. MamaTos, Vipuna E. Kononery

Kuipeviscias eocydapcmeennas meouyuncxkas akademust umenu V. K. Axynbaesa, Buuikex, Koipevisckas Pecny6nuxa

Beepenue

Annactuyeckas aHemus (AA) — pefkoe TsKenoe 3aborneBa-
HIe KpOBU, XapaKTepusyoljeecs MaHIUTONEHMell 1 aria-
3Meif KOCTHOTO MO3Ia BCIeACTBUe ITyOOKOro medurimra u
(GYHKIMOHAIBHBIX He(eKTOB CTBOJIOBBIX KPOBETBOPHBIX
kneTok. B Keiproiscrane ¢ 2010 r. mpuMeHsAETCA UMMYHO-
cynpeccuHas Tepamys (JICT) ymomaguHbIM aHTUTYMOLIU-
TapHbIM D106ymHOM (ATTAM)+1uknocriopun A ajs je-
YeHsI AITACTMYECKOIT aHEMI, 3a00/1eBaeMOCTb KOTOPOIL B
Asun B 2-3 pasa Bblllle, YeM B 3aMafIHBIX CTpaHaX, I[ie OHa
cocraBnsfeT 1-2 cnydas Ha 1 MIH HaceneHus B rof,. Llenb pa-
0OTBI — M3YYUTD OTJA/IEHHBIE PE3y/IbTATHI IEYE€HVIsI ITAl{eH-
TOB cTapire 60 JIeT ¢ TAXKENON alIacTUYeCKO aHeMMEN Ha
done VICT (ATTAM+1Iuknocriopus A).

Matepuansl u metofbl

Msbr ob6cmemoBanmy 18 MAIMEHTOB C TSDKEIbIM TEYeHUEM
amracTnyeckoir anemuu (TAA). VI3 HUX nui My»XCKOro
mora 6p110 11, >)keHCKoro — 7 denmoBeK. Mefmana Bo3pacra
cocrassa 64 ropa (60-74 roga). [Tpotoxon VICT 6bit cre-
aytomum: ATTAM+Iuknocropun A, T.e. 20 mr ATTAM Ha
1 xr macce! Tena Ha 1-5 genb; Huknocnopun A (10 mr Ha Kr
maccel Tena) — Ha 20 JeHb. Menmana BpeMeHN HaOMIONEeHNS
3a 60/bHBIMI cOCTaBMIA 36 (3-72) MecsIieB.

Pe3synbtathbl

KnuHuko-reMaTonorndyeckoe yiaydlleHue IOCTe IepBOTro
kypca VICT wabmioganoch y 13 6ombHbIX (72,2%), OTBeT
OTCYTCTBOBA/I y OCTaIbHBIX 5 (27,8%) MaIeHTOB, BKIIO-
yast OHOTO GOIBHOTO CO cBepxTsDKenoi AA. IlammeHToB ¢
TIOJTHOM M YaCTMYHOM pEMICCHEN HE Ha6/II00a/10Ch. UYepes
12 mecsaues nepsoro Kypca VICT monHas pemuccus HacTy-
nuaa y 3 (16,6%) maiyeHToB, YacTUYHAA PeMUCCUA — ¥ 5
(27,7%) 60NBHBIX, KTMHUKO-TeMATONOTIYeCKOe YAyYIlIeH e
orMedanach y 5 (27,7%). Y deTbIpex manneHTos (22,2%) us 5
cpenu Tex, rae 3 dexT 0TCYyTCTBOBA MOC/IE IEPBOTO KypCa,
CUTYaLVsI He U3MeHmIach. BeccoObITnIHAS BBDKMBAEMOCTb
B TeyeHue caefyromux 12 mecAnes KOHCTaTMpoBaHa y 13
ranyeHToB (72%).

BbiBoAbI

[MTarorenetnyeckas tepamsa ATTAM+ Iuxmocopus A y
MalMeHToB cTapiie 60 leT Ipoma ajanTanuio B Kelpreis-
CTaHe, II0Ka3ajIa XOPOLINe Pe3yabTaThl I PEKOMEH/I0OBaHa K
BHECEHMIO B TpOTOKo/bI eyeHns AA B KP.

KnioueBble cnoBa

Annmactuaeckas AHEMIA, TIOXKUION BO3pacT, MMMYHOCY-
IIpeCcCBHAA TE€palu, aHTI/ITI/IMOILI/ITaprIf/l I‘)'[06YJ'H/IH, on-
KJIOCIIOpUH A.
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The role of NK-cells associated factors in outcomes of haploidentical hemopoietic stem cells
transplantation performed after selective depletions

Svetlana Yu. Glushkova, Viktoria A. Vedmedskaya, Dmitriy E. Pershin, Yakov O. Muzalevskii, Alexei S. Kazachenok,
Elena E. Kurnikova, Svetlana A. Radygina, Maria A. Ilushina, Rimma D. Khismatullina, Larisa N. Shelikhova,

Dmitriy E. Balashov, Alexei A. Maschan, Michael A. Maschan

Dmitry Rogachev National Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russia

Contact: Dr. Svetlana Yu. Glushkova, phone: +7 (963) 672-72-19, e-mail: Rizoiu.svetlana@gmail.com

Introduction

TCRaP+/CD19+ cells depletion allows reducing the risks of
severe complications after haplo-HSCT and also retains NK-
cells in the graft. In this retrospective analysis we attempt to
focus on the relationship between simple NK-related factors,
namely KIR mismatch, NK graft content, peripheral blood
NK cells counts on day +30 after HSCT and transplant out-
comes, such as relapse or transplant-related mortality (TRM)
incidence, in a cohort of children with acute leukemia trans-
planted in complete remission.

Materials and methods

The study cohort includes 296 patients diagnosed with ALL
(acute lymphoblastic leukemia) in 190, AML (acute myelo-
blastic leukemia) in 94, and ABL (acute biphenotypic leu-
kemia) in 12 cases, accordingly. All patients received their
first haplo-HSCT with a3 T cell depletion from January 2012
to April 2021. KIR match or mismatch was predicted based
on ligand-ligand model for all patients. Patients cohorts were
divided by median absolute count of graft NK cells subpopu-
lation and peripheral blood NK cells count on day +30 after
the HSCT. The relapse and TRM risks were calculated for
each group by cumulative risk method, groups were com-
pared by Gray test.

Results

The cumulative relapse incidence was 28.6% (23.5%-34.9%)
in the whole cohort, 28.6% (22.6%-36.3%) among patients
with ALL, 26.8% (18.3%-39.4%) among patients with AML,
and 42.7% (19.6%-93.2%) in the small ABL cohort. There
were 16 non-relapse mortality cases in the whole cohort.
The cumulative TRM incidence was 5.9% (3.7%-9.6%) in
the whole cohort, 8.1% (4.9%-13.5%) for ALL, and 2.1%

(0.5%-8.4%) for AML patients. KIR mismatch was predicted
for 32.7% donor-recipient pairs. We failed to detect a corre-
lation of KIR mismatch and relapse or TRM incidence either
in whole cohort or in smaller ALL and AML cohorts. There
were only 2 TRM cases in the AML group, both of them in-
side KIR-mismatched cohort. No correlation was detected
between NK cells dose in the graft and leukemia relapse inci-
dence in the whole cohort, while there was a trend for lower
relapse rate in ALL patients receiving higher NK-cells dose
(p=0.140). There was also a trend to higher TRM in patients
with receiving higher than median NK-cells dose (p=0.135
for total cohort, p=0.087 for ALL cohort). The higher dose
of NK cells has a trend to correlate with lower leukemia re-
lapse risk in the group with donor-recipient KIR mismatch
(p=0.06) and there was no correlation in the KIR-matched
patients’ cohort. Among patients with AML without KIR
mismatch, surprisingly, higher relapse incidence was seen
among patients with higher dose of NK cells in the graft
(p=0.002). In the whole AML patients’ cohort higher periph-
eral blood NK cells counts on day +30 also correlated with
higher relapse risk (p=0.025).

Conclusions

A higher dose of NK cells in the graft was associated with
a lower relapse risk for KIR mismatch patients with acute
leukemia, both ALL and AML. Paradoxically, higher dose of
graft NK cells was associated with higher relapse risks in pa-
tients with AML receiving KIR-matched HaploHSCT.

Keywords

Hematopoietic stem cell transplantation, TCRaf+/CD19+
depletion, acute leukemia, immune reconstitution, HSCT
complications.

Ponb NK-accouumpoBaHHbIx ¢pakTopos B ucxogax ranno-TI1CK Ha nnatdopme ceneKTUBHOIA

aennewum

Cgetnana I0. ImymikoBa, Bukropusa A. Benmenckas, [Imutpuii E. Ilepmun, fIxos O. Mysanesckuii, Anekceii C. Kazauenoxk,
Enena E. Kypuukosa, CBetnana A. Pagpirnna, Mapusa A. Vimronmmaa, Pumma JI. Xucmarynimsa, Jlapuca H. Illennxosa,

HOmutpuii E. banamos, Anekceit A. MacyaH, Muxaun A. Macuan

HaquHa]lebllz ME()MMMHCKLUZ uccnedosamenvckuil ueHmp demckoii 2emamnonocuu, OHKO/M02UU U UMMYHOI02UU UM. ﬂmumpuﬂ

Pozauesa, Mocksa, Poccus

Beepenue

[Tpumenenne meropa gerwreryu Kirerok TCRaf+/CD19+
NIO3BOJISIET CHU3UTD PUCK Pa3BUTUA TsDKENbIX IOCTTpPaHC-
IUTAHTAIMOHHBIX OCTIoxHeHmit mocne rammo-TTCK, mpu
9TOM B TpaHCIIaHTare coxpaHaTca NK-kmetkn. B pan-
HOM PeTPOCIHEKTVBHOM VCCIEJOBAHNI MBI CKOHIIEHTPUPO-
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Bamuch Ha Qakropax, acconunpoBanubix ¢ NK-kmetkamun,
Takux Kak: Hammune KIR-acconumpoBaHHOI alopeaKkTuB-
HOCTH B ITape JOHOp-peLUINeHT, fo3e NK-Kk1eTok B TpaHC-
nranrare, konndectse NK-kmeTok B mepudepndeckoit Kpo-
Bu Ha +30 menp ot TI'CK. Llenbio maHHOTO MCCIETOBAaHUS
SIBJISIETCS BBISIBIEHME B3aMMOCBA3M TUX (AKTOPOB C OC-
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HoBHBIMI Mcxofamu TT'CK B koropre fieTell ¢ ocTpbIM f1€ii-
KO30M, TPAHCIUIAHTVPOBAHHBIX B IIOTHON PEMICCUNL.

Marepuanbl n metToabl

B wmccnemoBanme Bomnuio 296 mamuentoB: 190 ¢ OJIJI
(octpbiM muMdoOIacTHBIM N1eiiko3oM), 94 ¢ OMII (ocTpbIM
MMeno6macTHLIM neitkozoM) u 12 ¢ OBJI (octprim 6udeHo-
TUIIMYECKVM JIEIIKO30M). Bce HalMeHTHI IOMYYMIN CBOIO
IIepBYI0 TPAHCIUIAHTALIMIO C NIPYMEHEHNEM MeTOoHa JieTle-
uy TCRap+/CD19+ xnerok B epuop ¢ ssuBaps 2012 ropa
no amnpenb 2021 roga. KIR-acconumupoBaHHass ajiopeax-
TUBHOCTb NK-K/IeTOK IpeficKasplBanach 110 MOJEIN JIU-
ragp-muradg (KIR, killer cell immunoglobulinlike-recep-
tors, UMMyHOITIOOYIMH-1I0f00HbIe perenTopsl NK-kj1eTok;
KIR-nmuranibl — MOJIEKY/IbI 4€/I0BEYECKOTO JIEMKOIUTAPHO-
ro auturena (HLA)). [lns mopcyeTa KyMy/IATUBHBIX PUCKOB
PasBUTKA penyuBa ¥ TPaHCIUIAHTAT-aCCOIMPOBAHHON
cmeprHocTu (TAC), Koropra manyeHTOB OblTa pasjeneHa
OTHOCUTE/IbHO MefiMaHbl 1o3bl NK-K/IeToK B TpaHCIIaHTa-
Te, a TAaKXKe OTHOCUTENIbHO MefyaHbl KommdecTBa NK-ke-
TOK B nepucdepudeckoii kposu Ha +30 genb ot TT'CK, panee
IPYIIIBI CPABHMBAINICD NPV IOMOIIM Kputepus Ipes.

Pe3ynbratbl

KymynatuBHBI pucK penmpusa cocTaBun 28,6% (23,5%-
34,9%) B oO11ielt KOropTe ManeHToB, 28,6% (22,6%-36,3%)
cpepu nanyenTtos ¢ OJ1J1, 26,8% (18,3%-39,4%) cpenu manu-
ento ¢ OMJI n 42,7% (19,6%-93,2%) B He6O/IBILIOI TPyIIIIE
nanyentoB ¢ OBJI. KyMynATUBHBIN PUCK TpaHCIJIAHTAT-
acCOLMMPOBAHHON CMepTHOCTM cocTaBun 59% (3,7%-
9,6%) — Bcero 16 cry4aeB B 00111eiT KOTOPTE MAIEHTOB, 8,1%
(4,9%-13,5%) pna rpymmnsr OJUT n 2,1% (0,5%-8,4%) mna
rpynnsr OMJL. KIR-acconumupoBaHHas anaopeaKTUBHOCTD
NK-xetok 6bU1a mpefckasaHna st 32,7% map ZOHOp-pe-
mymnueHT. IIpu 3ToM He 6bUIO OOHAPYXXEHO KOPpeILnNu
HamnmauA Bo3MOXHOM KIR-anmopekTMBHOCTY HU C PUCKOM
pasBuTHs peruanBa, Hit ¢ puckoM TAC kak B 06111t Korop-
Te MaIeHToB, TakK u 1A rpynn ¢ OJUI u OMIJI pasgenbHo.

1C-02

IIpu sTom, B rpymime manyentos ¢ OMJI 6b110 Bcero fBa
cnydas TAC, o6a B moarpyme 6es norenuuansHoit KIR-as-
nopeakTUBHOCTI. He 6bIIO BBISIB/IEHO LOCTOBEPHOI CBSI3U
no3bl NK-KkeTOK B TpaHCIUIAaHTaTe C PUCKOM peLuIuBa
Iist 00Ieif KOrOPThI MAalMeHTOB, HO st rpymmsl ¢ OJIJ
OBL/T BBISIB/IEH TPEHJ CHYDKEHMsI PUCKA PasBUTHS PeLUAU-
Ba npu gose NK-K1eToK B TpaHCIUIAaHTaTe Bbllle MeAVaHbI
(p=0,140). Kpome 3TOr0 OBII BBIABIEH TPEHJ] YBEIMICHMS
pucka TAC mpu nonydenun 1o3bl NK-K/IeTOK Bblllle 3Hade-
H1st Meguabl (p=0,135 s o6meit rpymmsl, p=0,087 ms
rpynmsl OJIJI). Bonee Bbicokas fosa NK-xjmeTok B TpaHc-
IUVIAaHTaTe CBA3aHa CO CHIDKEHMEM PMCKA PasBUTUA Pelu-
puBa B rpymme ¢ NK-knetounoi KIR-acconumpoBaHHOM
a/utopeakTuBHOCTBIO (p=0,06). B 061meit rpymme 6e3 mpep-
ckasaHHOI KIR-a/opeakTBHOCTM KOpperALUM HET, HO,
npu 3ToM, cpenn maunentoB ¢ OMJI, 6omee BbICOKast £03a
NK-k/1eToK B TpaHCIIZIaHTaTe, HEOXKUTAHHO, KOPPENNpyeT
C JOCTOBEPHBbIM yBelIM4eHMeM pucka peunpausa (p=0,002).
KomuuectBo NK-ketok B neprdepudeckoit KpoBu Ha +30
nenb oT TT'CK ocToBepHO acCOLMMPOBAHO C yBeTMIEeHNEM
prcKa pasButusa penupausa (p=0,025) [14 Bcell IpyIIIBI 1Ia-
nuentoB ¢ OMJIL.

BbiBopbl

I rpynmel NAnyeHTOB, MMEIVX ITOTEHIMATbHYIO
KIR-amtopeakTuBHOCTD, O60ree BbicOKas mo3a NK-kmeTox
B TPaHCIUIAaHTaTe KOPPeNUpyeT CO CHIDKEHMEM pUCKa pe-
uuauBa, Kak g nauyertos ¢ OJII, Tak u ¢ OMIJL Ilpu
9TOM, HeOXVJaHHO Ooree BbIcokas fosa NK-xmeTok 6Opina
TOCTOBEPHO CBsA3aHA C yBeMMYEHUEM PUCKa pelyuBa Iyl
rpynnel nanuentos ¢ OMIJI npu orcyrcrsun KIR-annope-
AKTMBHOCTY B IIape JOHOP-PEIUIINEeHT.

KnioueBble cnoBa

TpaHcmmaHTanusl reMONO3TUYECKUX CTBONIOBBIX KJIETOK,
TCRaP+/CD19+ pmemeuys, OCTpbIil /IeiIKO3, MMMYHOpe-
KOHCTUTYIMA, ocnoxHenus TTCK.

The use of ruxolitinib in combination with extracorporeal photopheresis in patients with
steroid-refractory acute and chronic graft-versus-host disease

Nune A. Kambaryan, Anna A. Dotsenko, Tatiana A. Bykova, Yulia Yu. Vlasova, Anna A. Osipova, Olesya V. Paina,
Anna G. Smirnova, Elena V. Morozova, Ludmila S. Zubarovskaya, Ivan S. Moiseev

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Dr. Nune A. Kambaryan, e-mail: nkambaryan@mail.ru

Introduction

The REACH III trial completed in May 2020 has shown
ruxolitinib to be the best graft-versus-host disease (GVHD)
therapy option currently available. Still, up to 30% of patients
with GVHD are refractory to this therapy and are left with-
out standard-of-care options.

Materials and methods

We conducted a retrospective, single-centered study in a
cohort of patients refractory to ruxolitinib as monotherapy.
A total of 26 patients were then treated by ruxolitinib in

combination with extracorporeal photopheresis. The median
age was 20 (3-46) years with 57.7% (n=15) of patients be-
ing adults and 42.3% (n=11) being children. M/F ratio was
13/13. Most patients with acute GVHD had Gr 3 (76.9%,
n=20) or Gr 4 (7.7%, n=2) disease at therapy initiation. Also,
61.5% (n=16) of patients had moderate to severe chronic
GVHD. In 92.3% (n=24) there was skin, in 73.1% mucosa,
in 61.5% eyes, in 53.8% liver, and in 23% joints involvement.

Results

During the treatment, 61.5% (n=16) patients achieved a
partial response. The overall survival (OS) rate was 92.3%
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(n=24), progression-free survival was 88.5% (n=23). In
19.2% of patients (n=5) immunosuppressive therapy (IST)
was successfully withdrawn. The median time to partial re-
sponse (PR) was 42 (4-730) days and median therapy dura-
tion was 61 (7-1095) days. The best response rate was seen
in patients with GVHD of the mucosa (30.8%, n=_8). Skin
and liver GVHD had the same response rate of 23.1% (n=6
for each). Patients with gastrointestinal tract (GIT) GVHD
had a response rate of 26.9% (n=7). Patients with joint and
genital GVHD had the same response rate of 11.5% (n=3).
Only 15.4% (n=4) responses were seen in lung GVHD cas-
es. Patients with ocular GVHD had shown disease progres-
sion in 19.2% (n=5). The patients with skin, joint, mucous
membranes, and gastrointestinal tract GVHD, exhibited
the disease progression in 7.7% of cases (n=2), according-
ly. In patients with genital and pulmonary GVHD, disease
progression was observed in only 3.8% cases (1 person).

IMMUNE COMPLICATIONS |

The vast majority of patients had no complications. In 11.5%
(n=3) patients there was CMV reactivation, 7.7% of patients
(n=2) developed hemorrhagic cystitis.

Conclusions

In total, 61.5% of patients respond to combined therapy with
ruxolitinib and extracorporeal photopheresis. The vast ma-
jority of cases the symptoms show no signs of worsening.
Thus, ruxolitinib combined with extracorporeal photopher-
esis seems to be a feasible therapy approach in patients with
resistant GVHD. Due to the small sample size, validation on
larger patient groups is necessary.

Keywords

Graft-versus-host disease, ruxolitinb, extracorporeal pho-
topheresis, steroid resistance.

[lpuMeHeHne KOMbUHALMN pyKCONUTMHUOA M IKCTPAKopnopanbHoro ¢potodpepesa B Tepanumn
cTepona-pedpaKkTepHoii 0CTPOI N XPOHUYECKOW peaKLumn «TPaHCNIaHTaT NPOTUB X03SIMHa»

Hyne A. Kam6apsin, Auna A. [Jouenko, Tarbsina A. Beikosa, FOmus 10. Bnacosa, Anna A. Ocunosa, Onecs B. [Tanna,
Anna I. CmupHosa, Enena B. Mopososa, /Trogmuna C. 3ybaposckas, ViBan C. Moucees

HUI demckoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Carnkm-Ilemep6ypeckuii
eocydapcmeennoiii meouyurckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccust

Beepenue

B mae 2020 roga 6s110 3aBepiueHo ucciaenoane REACH
III, B pe3ynbTaTe KOTOPOTrO OBIIO BBIABIEHO, YTO PYKCOMNU-
TUHMO SBJISIETCs JTy4lIell JOCTYIIHOI Tepamyeil peakuuu
TpaHcIUTaHTaT npotus xo3sauHa (PTIIX) Ha ceromHALIHMI
neHb. C pyroi cTopoHsl, 10 30% MalueHToB, CTPaJaIoX
PTIIX, pedpakTepHbI K JAHHOI Tepanmy, M Ha CETOMHIII-
HUII leHb 171 TaKUX MalMeHTOB HeT CTaH/apTa JeueHN .

Marepuanbl n MeToAbI

Hamu 6bU10 TPOBENEHO PETPOCIEKTUBHOE OTHOLEHTPO-
BO€ ICC/IEfOBAHNE B IPYIIIIE MALNEHTOB, PepPaKTEePHBIX K
Tepanuu pyKcommTrHNO60M. Bpima cobpana 6asa JaHHBIX
U3 26 MAIMEHTOB, OTyYaBIINX KOMOMHALUIO PYKCOTUTH-
Huba ¢ 9KcTpakopmopanpHbiM (orodepesom. Mennmana
Bo3pacTa coctaBwa 20 set (3-46), myxuussl — 50% (13),
>KeHIIMHBL — 50% (13), 57,7% (15) — B3pocnble, 42,3% (11) -
meru. PTIIX III cremenu TspKecTn Habmopamace y 76,9%
(20) maumenTos, PTIIX IV crenenu tsoxectu — y 7,7% (2).
OpranHas BoBjedeHHOCTh: 92,3% numenn PTIIX koxu (24),
n3 Hrx 61,5% — PTIIX cpepHeit u TsKeoil CTENEHN TsXKe-
ctu (16); 73,1% - PTIIX cimusucteix; 61,5% PTIIX rnas;
53,8% — PTIIX nevenn; 23% umenu PTIIX cycTaBos Tsxe-
JION ¥ CpeHEN CTENEeHU TAXKECTI.

Pe3ynbtatsl

B mporuecce nevenus 61,5% (16) HOCTUIIM YaCTUYIHOTO
orBera. O6masa BepKkUBaeMocTb (OB) cocraBmma 92,3%
(24), 6ecriporpeccuBHas BbDKMBAEMOCTb cocTaBua 88,5%
(23), v 19,2% mnaruenTtoB (5) OblTa OTMEHEHa MMMYHO-
cynpeccuBHas Tepamusa (VICT). Mennana HacTymieHMs
gactuuHoro orsera (Y0) 42 musa (4-730). InurenbHOCTD
KOMOVHVPOBaHHON Tepamuu: MeguaHa 61 genp (7-1095).
OpraHHble 0COOEHHOCTH: Yallje BCEro OTBET Ha TePAIINIO pe-
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ructpupoBacs y nanuenTos ¢ PTIIX cimsucteix 060mouex
(CO) -30,8% (8). PTTIX KOXM 1 II€YEHU Ja/IU ONVHAKOBBIN
nporeHT oTBeToB — 23,1% (6) yen. Y manumenrtos ¢ PTIIX
xenypogHo-kuiredHoro tpakra (OKKT) orBer Habmopancs
B 26,9% (7). Y manuentos ¢ PTIIX cycTaBoB M reHuTanmi
OTBET Ha TEPANMIO BCTPeYasncAa C OAVHAKOBOM 4acCTOTON —
11,5% (3), a npu PTIIX nerkux - B 15,4% (4).

Y manmenToB ¢ PTIIX a3 waige Bcero Habmogamach mpo-
rpeccus 3abomeBanus Ha ¢pone Teparmn — 19,2% (5). PTIIX
KOXXI, CYCTaBOB, c/m3nuctoix obonouex u XXKT mporpeccu-
pOBajia C OAMHAKOBOII 4acTOTOM — 7,7% (2). Y maumeHToB ¢
PTIIX renuranuit 1 JeTKUX Iporpeccus 3abo/eBaHms Ha-
6momanach TonbKo B 3,8% (1). [Togasnamomiee 60bIIMHCTBO
HALVEeHTOB He CTOIKHY/IOCHh C OCTIOKHeHuAMI. Y 11,5% (3)
HaLVeHTOB OblIa 3aperucTpupoBaHa peakTuBanusa LIMB.
7,7% (2) - reMOpparm4ecKuii UCTUT.

BoiBop,

Y 61,5% malyeHTOB MOXXHO IIOMYYUTb OTBET Ha KOMOM-
HMPOBAHHYI0 TEPANMI0 PYKCOMUTMHUOOM ¥ SKCTPAKOp-
nopanbHbIM oTodepesom. Ilopapsioniee 6ONBIINHCTBO
IAllEHTOB HE MMEIT YXY/IIEeHMA U IPOrpecCUpPOBAHMA
PTIIX. 9TO TOBOPUT O TOM, YTO KOMOMHALMA PYKCOMHU-
TUHUOA C SKCTPAKOPIOPANbHBIM (POTOdEpe3oM ABIAETCA
ycnemHsM nopxopoM i tepanuu PTIIX y pesuctent-
HBIX TTaIlMeHTOB. B cBA3M ¢ He6oMbLUIMM 06beMOM BBIOOP-
KU, HeoOXoaMMa Bamujaius Ha 6ojee MMPOKUX TPYIIIAX
HaIlMieHTOB.

KnioueBble cnoBa

Peakuysa TpaHCIUIAaHTaT NPOTUB XO3SMHA, pyKCOHI/ITI/IHI/I6,
9KCTpakopnopanpHbiil  Gorodepes, CTepOUN-PE3UCTEHT-
HOCTb.
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Introduction

Efficacy of salvage allogeneic hematopoietic stem cell trans-
plantation (HSCT) in myeloid neoplasms not responding
to chemotherapy and targeted drugs remains limited. Our
group have recently demonstrated augmented graft-ver-
sus-leukemia (GVL) effect with substituting cyclophos-
phamide with bendamustine in graft-versus-host disease
(GVHD) prophylaxis regimen (Moiseev et al., TCT, 2021).
Nonetheless, this original regimen was associated with sig-
nificant toxicity due to poorly controlled cytokine release
syndrome (CRS). To overcome this limitation we conducted
a pilot single-center study of GVHD prophylaxis with a com-
bination of cyclophosphamide with bendamustine in refrac-
tory myeloid malignancies.

Materials and methods

The prospective (NCT04943757) Phase I single-arm study
evaluated GVHD prophylaxis regimen consisting of benda-
mustine 50 mg/m?*/day on days +3,+4, cyclophosphamide 25
mg/kg/day on days +3,+4 (PTCBCy), tacrolimus 0.03 mg/
kg from day+5 to day+100 and mycophenolate mofetil 30
mg/kg/day on days 5-35. Patients received reduced intensity
FB2 or FB3 conditioning according to performance status.
Main inclusion criteria were: diagnosis of acute myeloid leu-
kemia (AML) or myelodysplastic syndrome (MDS) or blast
crisis of chronic myeloid leukemia (CML) or other myloid
neoplasms (MPN) with high tumor burden, no hematolog-
ical response to previous therapies, absence of severe organ
dysfunction. Thirty patients were included into the interim
analysis. The median age was 42 years (range 18-69). AML
was an indication for HSCT in 22; MDS, in 6, and 2 patients
had CML and MPN.

Results

Median follow-up at the time of the analysis was 5 months
(range 2-18). Engraftment was documented in 87% of pa-
tients. Median time to engraftment was 18 days (range 12-
35). Complete response (CR) was achieved in 83% of patients
and 73% were minimal residual disease (MRD)-negative.
With the limited follow-up, overall survival was 67% (95%CI
43-82%), while event-free survival (including graft failure
as event) was 36% (95%CI 14-58%). Disease progression or
relapse was the major cause of failure and was documented
in 55% of patients (95%CI 26-76%). On the other hand, the
combination regimen was associated with low toxicity and
GVHD incidence. The cumulative incidence of Grade II-IV
acute GVHD was 3% and observed in one patient. Addition-
ally, 5 patients had grade 1 acute GVHD. In landmark anal-
ysis at 100 days, the incidence of chronic GVHD was 24%

(95%CI 5-50%). Chronic GVHD manifested as liver overlap
syndrome in the majority of these patients. CRS was docu-
mented in 20% of patients, with grade 4-5 in only 2 cases.
Most common target of CRS was liver (17%), pancreas (10%)
and kidneys (7%). CRS was effectively controlled by tocili-
zumab, ruxolitinib and high dose steroids in all cases, except
of one patient. All CRS cases were associated with increased
serum ferritin (median, 26400 ng/ml; range 12570-206500).
Non-relapse mortality was 7% (95%CI 1-19%). Preliminary
flow cytometry analysis demonstrated the same pattern of
early immunological recovery, preservation of central mem-
ory T-cells and induction of tolerance by PD-1L positive
monocytes as in the single-agent bendamustine study.

Conclusions

This pilot trial demonstrated that PTBCy combination
prophylaxis provides the level of safety compared to con-
ventional GVHD prophylaxis regimens with maintenance of
GVL patterns. The study continues enrollment of patients.

Disclosure

The authors declare no conflicts of interest.
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Myeloid malignancies, allo-HSCT, graft-versus-host disease,
posttransplant cyclophosphamide, posttransplant benda-
mustine.
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KombuHauma beHgamyctuHa n uuknopocpommnpa B npopunakTuke peakumm «TpaHcniaHTaT-
NPOTUB-X03MHA» NPU pedpaKTePHbIX MUENONLHbIX HOBOOOPA30BaHUAX: NEPCNEKTUBHbINA NOAXOA
K YCUNEeHNI0 MPOTMBOONYX0NeBOro I¢pdeKra TpaHCNIaHTaLUm

VBan C. Moucees, FOnus 0. Bnacoa, Enena B. Mopososa, Onbra C. Enudganonckas, Kcenns C. Adanacpesa,
Amnacracus B. Beitnaposuy, [Imutpuii K. JKorones, Muxaun M. Kanynnukos, IOmia A. Porauesa, Tatbana H. PygakoBa,
Huxwnra I1. Bonkos, Cepreit H. bongapenko, Anexcauap [I. Kynarun
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eocyoapcmeennuiii meouyurckuil ynusepcumem um. V. I1. Ilasnosa, Canxm-Ilemep6ype, Poccus

Beepenue

S¢¢eKTUBHOCTD aUIOT€HHOI TPAHCIUIAHTALUN TEeMOII03-
Tdecknx crBonoBeix kiaetok (TTCK) B mporpeccun 3abo-
JIeBaHVISI IIPY MUETOU/IHBIX HOBOOOPa30BaHISIX, He OTBeYa-
OLMX HAa XVMMUOTEPAIINIO ¥ TAPTETHYIO TEPAINIO, OCTAETCS
orpaHn4eHHoll. Haura rpymma HejaBHO NPOJEMOHCTPUPO-
Basia ycuieHre 3 exTa « TpaHCIUIaHTAT IPOTHUB JIeiTKEMU»
(PTILI) npu 3ameHe nuknodocamusia 6eHIaAMYCTMHOM B
pexuMe MIpOWIAKTUKM PeakUMM «TPaHCIIAHTAT-IIPO-
tuB-xo3auHa» (PTIIX) (Moiseev et al., TCT, 2021). Tem He
MeHee, IPYMeHEHVE 9TOr0 PeXXyMa ObUIO CBSI3AHO CO 3Ha-
YUTEIPHON TOKCMYHOCTBIO M3-32 IUIOXO KOHTDPOJIMPYEMO-
r0 CMHApOMa BBICBOOOXKAeHMs IUTOKMHOB (CBII). YTo6bI
[IPEOJI0/IETh 9TO OTPAHMYEHE, MBI OLjeHII 9 deKT KoM-
6uHanmyu nyknodocdammuaa ¢ 6eHgaMycTuHOM IIpu ped-
PaKTEPHBIX MIETIONIHBIX 3/I0KA4€CTBEHHBIX OIyXOJISIX.

Marepuanbl n MmeToAbl

B npocnextusHom (NCT04943757) uccnepoBauumu I daspr
6b11a IpuMeHeHa cxema rpodumaktuku PTIIX, cocrosimast
u3 6engamycTrHa 50 Mr/M?/CyTK B gHU +3, +4, unknodoc-
dammpa 25 mr/kr/cyTku B gan +3, +4 (PTCBCy), Takponu-
myc 0,03 Mr/kr ¢ gHA +5 10 +100 geHb 1 MOdeTII MUKO-
¢denomata 30 Mmr/kr/meHb B gHU 5-35. ITanyeHTHl momyvyamm
KOH/IMIIMOHMpOBaHue (rygapabutoM n 6ycynbpdarom 8-12
MI/KI B 3aBUCHMOCTM OT COMAaTHYeCcKOro craryca. OCHOB-
HBIMU KPUTEPUSAMU BKTIOYEHUS ObUIM: JUArHO3 OCTPOTrO
MuenouaHoro einkosa (OMJI) man MueTogUCIIaCTUYECKO-
ro curgpoma (MJIC), miu 671acTHOrO Kpn3a XpOHMIECKOTO
MuenoupiHoro jeiikosa (XMJI), wim Apyrux MUIOMHBIX
HOBoOoOpasosaumit (MITH) ¢ 6onbluoii omyxomeBoil Mac-
COI1, OTCYTCTBME IeMaTOJIOTMYEeCKOr0 OTBeTa Ha IIpeple-
CTBYIOIIYI0 TEPAMNIO, OTCYTCTBUE BBIPA)KEHHAsT OpraHHAsI
AucyHKIMN. B IpOMeXyTOYHBIN aHA/MN3 ObUIN BKIIOUEHBI
30 manyenToB. CpepHuii BospacTt coctaBui 42 roga (ot 18
1o 69 net). OMJI 6511 mokasauvem aist TTCK y 22, MIC y
6 n'y 2 manuentos 6su1 XMJI 1 MITH.

Pe3synbtatsl

MennaHa HabmIOfeHSI HAa MOMEHT IIPOBeeHN s aHa/IN3a CO-
craBuia 5 Mecsues (o1 2 go 18). IIpyokuBieHne TpaHCIIaH-
tara 3adukcupoBaHo y 87% manuenTtoB. CpenHee BpeMs
IO IpYVDKMBTIEHMsI cocTaBuio 18 gHeit (ot 12 go 35 pHeii).
[Monubut orBet (CR) 6611 OCTUTHYT ¥ 83% HALMEeHTOB, a
73% He MMenu MUHUMAIbHOM OCTaTOYHOI 00IE3HBIO ITOCIIE
npokyBieHys. [Ipu orpaHMYeHHOM Iepuofe HabMIOoeHN
00112 BBKMBAEMOCTDb cocTaBuia 67% (95% M 43-82%),
TOrma Kak 6eccoObITuiiHAA BBKMBAEMOCTb (BK/IIOYAsA OT-
TOp)KEeHNe TpaHCIUIAHTaTa Kak cobbiTme) coctaBuaa 36%
(95% M 14-58%). IIporpeccupopaHime 3aboneBaHus ObIM
OCHOBHOJI IIPMYMHO Heyfady U ObUIO 3aperucTpUpOBaHO
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y 55% manyentos (95% IV 26-76%). C npyroit CTOpOHBI,
KOMOVHMPOBAHHBII PEKMM ObUI CBSI3aH C HU3KOM TOKCUY-
HocTbio 11 yactoroit PTIIX. KymynaruBHas yacToTa ocTpoi
PTIIX II-IV crenenu coctaBuia 3% 1 HabJIIOfa/Iach Y OfHO-
ro manyeHra. JJomoJTHUTEIbHO y 5 MalMeHToB OblIa 0CTpast
PTIIX 1 crenenn. Ilpn mangmapk-aHanm3se depes 100 gHeit
yactora xpoHmueckoit PTIIX cocraBmma 24% (95% IO
5-50%). Xponndeckasas PTIIX y 6ompumMHCTBa 3TUX 60MD-
HBIX TIPOSIB/ISIACH Ooverlap CMHIPOMOM C IOpakeHUeM Iie-
yeny. CBII 6511 okyMeHTVPOBaH Y 20% 6OJIBHBIX 1 TONb-
KO y 2 — 4-5 crenenu. Hauboee 9acTbIMU IPOSBIICHUAMY
CBII 6putn nopakenye nedenu (y 17%), IOmKenygodHON
xeressl (y 10%) u mouku (y 7%). CBL] apdexTnBHO KOH-
TPONIMPOBAJICA TOUVIN3YMaOOM, PyKCOMUTVHUOOM U BBICO-
KVIMU J103aMJi CTEPOMTOB Y BCEX, KpOMe Of[HOTO HaIJeHTa.
Bce crygan CBIJ compoBo»/1anych MOBBIIIEHHBIM YPOBHEM
deppurnHa B ceiBopoTke (Mennana 26400 Hr/Mi1, [uamnasoH
12570-206500). CMmepTHOCTh 6€3 peuuauBOB COCTaBMIA
7% (95% IV 1-19%). IlpenBapuTenbHbIi aHAIN3 METO-
TOM IIPOTOYHON INMTOMETPUN IPOJEMOHCTPUPOBAN Ty e
KapTMHY pPaHHETO JMMMYHOJIOTMYECKOTO BOCCTAHOBJIEHN,
COXpaHEeHM L[eHTPaNbHbIX T-K/I€TOK IMaMATH U MHAYKIUI
ToepaHTHOCTY PD-1L-1IO3UTUBHBIMU MOHOLUTAMM, YTO
U B MCC/IENOBaHMY O€HJaMyCTUHA C IIPUMEHEHVeM OIHOTO
areHTa.

BoiBopbl

9TO MUIOTHOE MCCIefOBaHNUe TTOKA3a/I0, YTO KOMOUHIPO-
BanHas npoduiaaktuka PTBCy obecreunBaer ypoBeHb
0e30aCHOCTM, CPAaBHUMBIIL C TPAAULVMOHHBIMU CXeMaMU
npodwraktukn PTIIX, mpu 9TOM COXpaHsIeT MMMYHOIO-
rudecyio mopmuck PTII, xapakTepHyto s 6eHAaMycCTu-
Ha B MOHOpeXUMe. B mccregoBaHme npopomxaercs Habop
HallYieHTOB.

PackpbiTne nndpopmayun

ABTOpr HE€ 3aABJIAIOT HUKAKOT'O KOH(i))'[I/IKTa VHTEPECOB.

KnioueBblie cnoBa
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«TPAHCIUIAHTAT-TIPOTUB-XO35IMHA», MMOCTTPAHCIUIAHTALI-
OHHBII 1MKI0d0CchaH, TOCTTPAHCIIAHTALMOHHbIN GeHpa-
MYCTHH.
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Introduction

Chronic GVHD (¢cGVHD) is one of the most common late
complications of allo-HSCT that affects relapse-free survival
rates and quality of life in the patients. T-helper cells (Th)
play one of the key roles in the pathogenesis of cGVHD. Our
objective was to compare the amounts of Th cell subpopula-
tions in peripheral blood (PB) of the patients with cGVHD
and those without this complication at +180 days after allo-
geneic hematopoietic stem cell transplantation (allo-HSCT).

Materials and methods

49 patients who underwent allo-HSCT for acute leukemia
(27 AML, 22 ALL) were included into the study. Their medi-
an age is 40 years (20 to 58). Allo-HSCT was performed from
related haploidentical donor in 32 patients (65%), the rest,
others received grafts from compatible unrelated donors.
cGVHD was developed in 18 (37%) patients. PB samples
were taken at the day +180 after allo-HSCT and were ana-
lyzed by multicolor flow cytometry by means of “CytoFLEX”
device (Beckman Coulter). As based on expression of CD25,
CD3, CD4, CD8, CXCR3, CCR6, CCR4, CCR10, CXCR3,
CXCR5, the following cell populations have been identified:
Th type 1 (Thl), Th type 2, Th type 17, Th22 type (Th22),
T-follicular helpers, T-regulatory cells. When measuring ex-
pression of CD45RA, CCR7 and CD45RA, these populations
were discerned according to their degree of maturation, e.g.,
naive cells, central memory (CM) cells, transient memory,
effector memory (EM) and terminally differentiated cells.

Results

On day +180 after allo-HSCT, blood samples from the pa-
tients suffering from cGVHD contained significantly higher

absolute counts of Th cells (in cGVHD cases, 104 cells/pl; in
cGVHD-free patients, 62 cells/pl, p=0.005), as well as Thl
CM-phenotype (in cGVHD patients, 1.91 cells/ul; without
c¢GVHD, 0.88 cells/pl, p=0.021), and Tx22 CM cell pheno-
type (in cGVHD, 1.03cells/pl; without cGVHD, 0.44 cells/pl,
p=0.042). However, we revealed lower absolute counts of Th
EM phenotype (cGVHD, 6 cells/ul; cGVHD-free, 16 cells/pl,
p=0.023), and of Thl EM phenotype (in cases of cGVHD,
1 cell/pl; without cGVHD, 6 cells/pl, p=0.004).

Conclusion

The role of both Thl and Th22 cells in pathogenesis of cG-
VHD has been highlighted. IFNy is the main product of Th1
population. IFNy induces the synthesis of CXCL9, CXCL10
and CXCLI11 chemokines which are recognized as plasma
markers of cGVHD, i.e., their levels are increased at the time
of diagnosis and remain high throughout active phase of
the disorder. The CXCL9 level also correlates with cGVHD
severity and shows a prognostic potential. Interleukin-22
(IL-22) is the main product of Th22 activity. The IL-22 con-
tents correlate with severity of skin lesions in cGVHD. Some
“shift” of the phenotype to the central memory pattern may
be associated with both damage to the thymus and the ap-
plied immunosuppressive therapy. This question seems to
us extremely interesting and requires further study in larger
samples.

Keywords
T-helpers, allo-HSCT, chronic GVHD.
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Beepenue

Xpounueckass PTIIX (xpPTIIX) — ofHO M3 caMbIX YacThIX
no3gHuX ocnoxkHeHui amno-TI'CK, yxyamaromee mokasa-
Term 6e3peruIMBHOI BBDKMBAEMOCTHU ¥ Ka4eCTBO JKM3HIU.

OpHy m3 xmoueBbIx poneit B matoreHese xpPTIIX nrpa-
ot T-xenmepst (Tx). Llenpto paboTsr 6bIIO CpaBHEHME CO-
mep>kanmsi cybmomyminmit Tx B mepudepudeckoil KpoBu
(TIK) manmenros ¢ xpPTIIX u 6e3 Hee Ha +180 feHp mocrne
amno-TI'CK.
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Marepuanbl n meToAbl

B uccnegoBanme BKaoueHo 49 mmalneHTOB C MeIMaHOM BO3-
pacra 40 ner (ot 20 o 58), mepenecimx awto-TTCK mo
IIOBOZLy ocTporo jerikosa (27 - OMJL, 22 - OJUI). 32 ma-
umentam (65%) amwno-TTCK BbIIONMHSIACE OT POJCTBEH-
HOTO TaIyIONAEHTUYHOTO JJOHOPA, OCTA/IbHBIM — OT HEPOJ-
crBeHHOrO. Y 18 (37%) OBUIO KOHCTaTMPOBAHO pasBUTE
xpPTIIX. O6pasust I1K, B3siTple Ha +180 meHb mMOCTIE aIo-
TICK aHanmsumpoBamich METOOM MHOTOLIBETHOI IIPO-
TOYHOII nuroMerpuy Ha npubope «CytoFLEX» (Beckman
Coulter). Ha ocnoBanuu skcnipeccun CD25, CD3, CD4, CDS,
CXCR3, CCR6, CCR4, CCR10, CXCR3, CXCR5 BbIfIeIsAINCHh
nonyanyy Tx 1 tuma (Tx1), Tx 2 tuma, Tx 17 tuma, Tx22
tuna (1x22), T-¢omwmkynapuble xemmepsl, T-perymarTop-
Hole k1eTkn. Ha ocHoBanum akcripeccum CD45RA, CCR7 n
CD45RA ykasaHHbI€ IIOMY/IALMU Te/IUIACD 110 CTENEHN 3pe-
JIOCTM HAa HayBHBIE K/IETKY, KJIETKU L[eHTPAbHOI MaMsITh
(LIIT), rpansuTopHOil maMATH, 3pdexropHOit mamaru (DII)
U TEpPMUHAIbHO- I PepeHIpOBaHHbIe KICTKI.

Pe3synbtatsl

Ha +180 genn mocre amno-TI'CK B nepudepudeckoit Kpo-
BM MaIMeHTOB, cTpafatouux xpPTIIX, BbIABIeHO 3HAYM-
Mo 6orbliree abCOMIOTHOE cofiepxaHye Tx (y HalueHToB ¢
xpPTIIX - 104 xn/mx1, 6e3 xpPTX - 62 xia/mxi, p=0,005),
a take Tx1 ¢enoruma III (y manmenros ¢ xpPTIIX -
1,91 xn/mki, 6e3 xpPTX - 0,88 xn/mxi, p=0,021) n Tx22
¢enoruna LI (y maumentoB ¢ xpPTIIX - 1,03 kia/mKr,

IC-05
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6e3 xpPTX - 0,44 xn/mxi, p=0,042). IIpn atom, onHaKo,
BBISIBIEHO MeHblllee abCOMIOTHOE cofiepxkaHne TX KIeTok
¢denorumna 11 (y maumentos ¢ xpPTIIX - 6 xi1/Mki, 6e3
xpPTX - 16 kn/mxi, p=0,023) u Tx1 denoruna 311 (y ma-
nuentoB ¢ xpPTIIX - 1 xn/mki, 6e3 xpPTX - 6 ki/MmKr,
p=0,004).

3aknoyeHue

Omncana ponp xkak Tx1, Tak n Tx22 B marorenese xpPT-
ITX. Tak, IFNy — OCHOBHOII NIpPOAYKT, BbIpabaTbIBaeMblil
Tx1, napyumpyer cunTe3 xemokuHoB CXCL9, CXCL10 n
CXCL11: 3Ti XeMOKMHBI IPU3HAHBI NIJTa3MEeHHBIMU MapKe-
pamut XxpPTIIX - OHM IOBBILIEHBI IIPY YCTAHOB/ICHNUN JVa-
THO3a, ¥ OCTAITCA TaKUMU Ha (OHe aKTUBHOCTH IIpOLiec-
ca, a ypoenb CXCL9 xoppemupyer ¢ Tsxectbio xpPTIIX
u obnafaeT MPOTHOCTUYECKMM IOTeHIaoM. OCHOBHBIM
IPOJYKTOM KJIeTOK TX22 sAB/IsfeTCsA MHTepIeiiKnH-22: OBIIO
MPOAEMOHCTPUPOBAHO, YTO TAXKECTb MOPAXKEHNA KOXKI IIPK
xpPTIIX xoppemupyer c ero cogep>xanuem B [1K. Hekoro-
PbIT «CABUI» PEHOTUIIA M3YYEHHBIX NOMY/IALUI B CTOPOHY
HOIY/IALMIL LIeHTPaJIbHO IaMATY MOYKET OBbITD CBA3aH KaK
C IOBpEX/IeHNEM TUMYCa, TaK U C IPUMEHAEMO MIMMYHO-
CYIIpecCUMBHOII Tepanueii. [JaHHbI BOTIPOC NpefiCTaBIAeTCA
HaM KpaliHe MHTEPECHBIM U TpebyeT Ha/lbHENIero usyde-
HUS Ha OOJIbIIIel KIIMHNYECKON BbIOOPKE.

KnioueBble cnoBa
T-xenmepst, anno-TI'CK, xporngeckas PTIIX.

Ruxolitinib as a treatment of steroid-refractory acute and chronic graft-versus-host

disease in children
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Introduction

Acute and chronic steroid-refractory “graft-versus-host dis-
ease” (srtGVHD) is one of the most severe complications af-
ter allogeneic hematopoietic stem cell transplantation (allo-
HSCT), indicating the inefficiency of glucocorticosteroids,
which are the standard of the first line therapy. There are no
standards of 2"-line therapy for sstGVHD. There is evidence
of the successful use of JAK-inhibitors as a treatment for
GVHD in adults and in children over 12 y.o. There are no
data of the use the Ruxolitinib in the pediatric cohort up to
12 y.o. Our objective was to evaluate the efficacy and safety
of ruxolitinib in the treatment of srGVHD after allo-HSCT
in children.

Patients and methods

The study included 68 patients (49 boys and 19 girls) with
stGVHD who received ruxolitinib in the second or sub-
sequent lines of therapy. The median age - 5.5 y.o. (1-18).
The largest number of patients were diagnosed with acute
leukemia (ALL - 25, AML - 14, JMML - 5), MPS I type -
6, aplastic anemia — 5, and 7 patients had non-malignant
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diseases. Allo-HSCT from match related donor was per-
formed in 3 patients, match unrelated donor - 22, haploi-
dentical - 43. Myeloablative and non-myeloablative con-
ditioning regimens were performed in an equal number of
patients. All patients received cyclophosphamide-containing
GVHD prophylaxis. Thirty-seven patients had acute GVHD
(aGVHD), 31 - chronic GVHD (cGVHD). At the time of
inclusion in the study, 10 patients had grade II aGVHD,
15 - grade III, and 12 grade IV aGVHD. Skin lesions 2-4 gr.
observed in 89%, gastrointestinal tract 2-4 gr. — 48%, liver
3-4 gr. - 8%. Eight patients had moderate cGVHD and 22 -
severe. The most frequently was the skin lesion of 2-3 (87%),
mucous membranes of 2-3 (41%) and eye damage of mild
severity (48%). The median dose of ruxolitinib was 0.3 mg/
kg for aGVHD and 0.25 mg/kg for cGVHD. Median intake
was 122 days for aGVHD, 341 days for ccGVHD.

Results

Complete response rate in patients with aGVHD was 64%,
partial - 18%. The complete response rate for cGVHD was
35%, partial - 51%. No response or disease progression oc-
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curs in 15% with aGVHD and 12% with cGVHD. Median
time to overall response was 32 days (6-110) for aGVHD
and 50 days (7-496) for ccGVHD. The most common com-
plication was the development of hematological toxicity in
the form of thrombocytopenia 3-4 degrees (50%) and neu-
tropenia 3-4 degrees (59%). Long-term use of IST led to an
isolated increase in liver transaminases of 3-4 degrees was in
33% of patients. Due to the long-term use of immunosup-
pressive therapy 63% of patients with aGVHD and 54% of
patients with cGVHD had viral infections, which required
systemic antiviral therapy. The overall survival of patients
with aGVHD was 59%, with ¢cGVHD - 86% (p=0.07).
The severity of GVHD, the time to achieve an overall re-
sponse, the type of allo-HSCT didn't significantly affect

the overall survival in both acute and ¢cGVHD (p>0.1).
Also, there was no effect on the overall survival of the fact
of the addition of bacterial, viral or fungal infections during
therapy with Ruxolitinib.

Conclusion

Ruxolitinib showed good efficacy with relatively low toxicity
and can be used as an option for the treatment of acute and
chronic GVHD as a 2™ or subsequent line of therapy in a
pediatric cohort of patients.

Keywords

Graft-versus-host disease, steroid-refractory, ruxolitinib, he-
matopoietic stem cell transplantation.

Pykconutnuunb B neyeHnn crepona-pedpaKkTepHoil 0CTPOI N XPOHUYECKOW peaKuum

«TPAHCMIAHTAT-NPOTUB-X03ANHA» aerten
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Beepenue

Ocrpas M XpoHMYecKass CTepouf-pedpakTepHas peakIys
«TPaHCIIAHTAT-NPOTUB-X03siMHa» (cpPTIIX) - omuHo m3
Hanboree TSDKEbIX OCTIO)KHEHUIT a/IOTeHHON TPaHCIIIaH-
TAIUM TeMOIIO3TUYECKIX CTBOIOBBIX KIeToK (amio-TT'CK),
CBUJIETENbCTBYIOIee O Hed(PEKTUBHOCTY TIIOKOKOPTH-
KOCTEPON/JIOB, ABJIAIMIMXCA CTAaHAAPTOM /A 1-01 MMHUM
tepanyy. Cranpaprbl 2-oit nuHMn tepamuyu cpPTIIX nHe
paspaboTaHbl. VIMelOTCA [JaHHbIe 00 YCIEHNIHOM MCIIONb-
soBannu JAK-unrn6uropos B xadectse nedenns PTIIX y
B3POC/IBIX IALMEHTOB 1 y JieTell, crapiue 12 yieT. [lanHbIe 0
HpYMeHeHUM PykconmmuTuHuba B IETCKOI KOropTe Majle
12 net, orcyTcTByIoT. Llenmb mccnefoBanusa — OLEHUTD 3¢-
(beKTUBHOCTD ¥ 6€30IaCHOCTD IIPYMEHEHMsI PYKCOMUTUHN-
6a B nevenun cpPTIIX nocre anno-TI'CK y mereit.

naLl,VIEHTbI n MeToAbl

B muccnenoBanue BKIIOUYEHbI 68 mamnyeHToB (49 MaJIbuMKOB
u 19 geBouek) co cpPTIIX, koTopsie momyvanu PykconmuTn-
HIO BO BTOPOI! WIN IIOC/IEAYIOINX TNHMAX Tepanun. Me-
nuaHa Bo3pacra — 5,5 et (1-18). Hanbornbliiee Konn4ecTBo
MAIeHTOB MMeIM AuarHo3 octpsiii nerkos (OJIJT - 25,
OMII - 14, IOMMIJI - 5), MIIC I tuna - 6, arracTudeckas
aHeMysA - 5, y 7 HALMEHTOB — BPOXKJEHHbIe 3a00jIeBaHNA
cuctemsl kpoBu. Ayto-TI'CK oT coBMecTHMOTO pOACTBEH-
HOTO JJOHOpa BbIIIOJIHEHa 3 manyenTam, oT HLA-coBmecTn-
MOTI'O HEPOJICTBEHHOI'O IOHOPa — 22, OT ral/IOUeHTUYHOTO —
43. MunenoabmaTuBHBI ¥ HEMUETOAONATUBHBIN PEXIM
KOH/JULIMOHVMPOBAHNS ObUI IIPOBEJEH Y PABHOTO KOJMIde-
CTBa IayeHToB. Bce manyenTs! nomryynmm nuxnodocdan-
cogepxaugyio npodrmmaxktuxky PTIIX. V 37 marnuenTtos 6bi1a
octpasa PTIIX (oPTIIX), y 31 - xponnueckas (xpPTIIX).
Ha momeHT BKIIOYeHMsA B uccnemoBaHme 10 mamyueHTOB
umenu oPTIIX II crenenn, 15 — 111 crertenu u 12 — TV cremne-
Hut. ITopaxkenne Koxu 2-4 cr. Habmopamn y 89%, KKT 2-4
CT. y 48%, meuenu 3-4 c1. y 8% nmamyentos. Cpeny 60/IbHBIX

xpPTIIX 8 mmenu cpepgHeTsDKeNoe TedeHMe 3ab0/NIeBaHNUA
u 22 - 1soxenoe. Hanbonee yacto Habmofanm nopaxeHue
KOu 2-3 crenenn (87%), cnusucToix 2-3 crenenu (41%) u
HOpaKeHMe I71a3 JIerkoi crernenn Tsokectu (48%). Cpenusist
mosa pykcomuTuHuba cocraBwaa 0,3 MI/KT IS JIedeHUS
oPTIIX u 0,25 mr/xr gist xpPTIIX. Mennana npuema 6su1a
122 pua npm oPTIIX, 341 nens mpu xpPTIIX.

Pesynbratbl

YacToTa nonHoro orseTa y manueHtos ¢ oPTIIX cocraBu-
ma 64%, gactuyHoro — 18%. ITomubiit orseT mpy xpPTIIX
coctaBua 35%, vacTu4HbIN — 51%. OTCyTCTBUE OTBeTa UK
nporpeccupoBanne 3aboneBaHmss — y 15% IMAIMeHTOB C
oPTIIX 1 12% c xpPTIIX. Mennana BpeMeH! 10 JOCTIKe-
HIs1 061gero oTBeTa coctaBmna 32 gus (6-110) mpu oPTIIX
u 50 grert (7-496) npu xpPTIIX. Hanbormee 4acTbiM OCTIOXK-
HeHMeM ObIIO pasBUTHE FeMaTOMIOTNYeCKO TOKCUIHOCTH B
Bufie TpoMmbonuTonennu 3-4 cremnenn (50%) u HeitTpore-
Hyu 3-4 crenenu (59%). Ha ¢one miutenbHOro npumeHe-
HISI KOMOVMHUPOBAHHON MMMYHOCYIIPECCUBHOI Tepamuu
M30/IMPOBAaHHOE IIOBBbIIIEHME TPAaHCAMIMHA3 IledeHu 3-4
crereny Habmionamu y 33% 6onbHbIX. B cBsA3K ¢ anmTens-
HBIM Ha3HaYeHMEeM MMMYHOCYIIPECCUBHOI Tepanuu 'y 63%
6onbubIX ¢ OPTIIX u y 54% 6ombubix ¢ xpPTIIX nmenn
MeCTO BUPYCHbIe MHPEKIUN, YTO HOTPeOOBAIO CUCTEMHOI
HIpOTUBOBMPYCHOI Tepanuu. Ob1ast BBDKMBaeMOCTD Mal-
enToB ¢ oPTIIX coctaBuma 59%, ¢ xpPTIIX - 86% (p=0,07).

Crenens tspxectn PTIIX, Bpems [0 focTiKeHus o61ero
otBeTa, Tii a/y10-TT'CK 3Ha41Mo He BNMs/IM Ha OOLIYIO BBI-
JKMBAeMOCTD KaK IIpy ocTpoi, Tak u npu xpPTIIX (p>0,1).
Tak>xe He BBIABICHO BIAMAHUA Ha OOIIYI0 BBDKMBAEMOCTDb
¢dakTa mpucoenuHeHns OaKTepUATbHBIX, BUPYCHBIX WIN
rpr6KoBbIX MHeKIMIT Ha PoHe Tepanuyu PykconnTuHmnOoM.

3aknioyeHue

B coorBeTcTBMU C HOHY‘ICHHI)IMI/I OAHHBIMU pyKCOIII/ITI/IHI/I6
IIoKa3aj Xopouylo 9(QeKTMBHOCTD IpK OTHOCUTEIHHO
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HI3KOM TOKCUYHOCTYU U MOYKET OBITh MCIIONIb30BAaH KaK OIl-
uuA A1 nedeHns octpoii u xpoundeckoit PTIIX B kauecTBe
2-0J1 WU TIOC/IEYIOIIMX JIMHUI Tepaluy B JeTCKOM KOrop-
Te MaI[IeHTOB.
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Introduction

The incidence of invasive fungal disease (IFD) with involve-
ment of the maxillofacial region, nasal cavity and paranasal
sinuses has increased over years. Traditional background
immunodeficiency conditions were supplemented by
post-COVID syndrome, a disorder complicating the SARS-
CoV-2 infection - COVID-19, where glucocorticosteriod
treatment (GCS) and high-flow oxygen therapy were used
for a long time. Our aim was to evaluate the risk groups,
course of the disease, diagnosis and surgical treatment of pa-
tients with IFD which affected the maxillofacial region.

Patients and methods

From 2010 to 2022, 6 hematological patients from RM Gor-
bacheva Research institute (5 children, 1 adult) and 12 pa-
tients treated at other clinics of the Pavlov University, were
observed, including 11 post-COVID-19 patients with IFD
of the maxillofacial region. The IFD diagnosis was based on
objective examination of maxillofacial region, endovideo-
scopic examination of the nasal cavity, nasopharynx, bacte-
riological, mycological examination of affected tissues, cone
beam computed tomography (CBCT) of dental and alveolar
system, multi-slice computed tomography (MSCT) of the
chest organs and facial portion of the skull, performed in
angio-contrast mode, magnetic resonance imaging of brain,
spirometry, examination by appropriate specialists. The path-
ogen identification was based on the microbial morphology,
as well as on MALDI-TOF mass spectrometry with a VITEK
MS instrument (bioMérieux), model 1.0.0.46. IFD was diag-
nosed according to EORTC/MSGERC criteria, 2020.

Results

The incidence of IFD affecting the bones of facial area and
adjacent soft tissues in allo-HSCT recipients was less than
0.1% during the follow-up period. The aggravating condi-
tions in hematological patients were as follows: agranulocy-
tosis caused by antitumor chemotherapy for acute leukemia
was observed in 2 patients (33%); allogeneic HSCT was
performed in cases (50%) with acute leukemia and muco-
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polysaccharidosis type I (MPS I), and the drug-induced im-
mune agranulocytosis has been developed in 1 patient after
NSAID therapy. The following comorbidities were found in
post-COVID syndrome: arterial hypertension, 92% (n=11);
diabetes mellitus, 50% (n=6); chronic kidney disease 67%
(n=4); acute liver failure (chemical poisoning), 8% (n=1).
Clinical manifestations of IFD were as follows: disturbed na-
sal breathing, 100%; pain in the upper jaw, 89%; numbness
of the jaw and face, 94%; ptosis, 39%; necrosis of the upper
jaw mucosal membrane, 44%; swelling of the face and hy-
peremia, 50%; ophthalmoplegia, 28%; mycotic lung disease,
22%; odontogenic diseases, 50%. In one patient involvement
of the lower jaw and neck was revealed; in 17, upper jaw was
affected; in 5, zygomatic bone was involved; in 7, nasal struc-
tures; in 18, the paranasal sinuses. The CT signs of IFD were
as follows: complete reduction of pneumatization of the sin-
gle or both nasal sinuses, 100% of cases, destruction of the
bones at the facial skull portion, 100%. IFD was confirmed
by mycological examination in all the studied patients: mu-
cormycosis (n=12), aspergillosis (n=3), a combination of
mucormycosis and aspergillosis (n=3). Timing of diagnosis
from the onset of local manifestations in the maxillofacial
region was as follows: in hematological patients, 7+3 days;
in the patients with post-COVID syndrome, from 40 to 270
days. In 83% of cases (n=15), systemic antifungal therapy
was used, in accordance with international guidelines and
with respect to drug sensitivity of the pathogens. Surgical
treatment included necrectomy, resection of affected facial
bones, 94% (n=17).

Conclusion

Invasive fungal diseases of the maxillofacial region, nasal
cavity and paranasal sinuses are a rare complication in he-
matological patients, mainly, after allo-HSCT, more often in
pediatric patients and occur at a frequency of <0.1%. How-
ever, a novel group of immunocompromised patients with
post-COVID syndrome has emerged recently. Mandatory
conditions for the successful treatment of mucormycosis are
early diagnosis and antifungal therapy, surgical removal of
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affected tissues, control of the underlying disease, and de-
creased severity of immunosuppression. Surgical treatment
leads to occurrence of defects that worsen the quality of life,
e.g., requiring complex dento-maxillofacial prosthetics.

Keywords

Mucormycosis, maxillofacial necrosis, —osteonecrosis,
COVID-19-associated mucormycosis, CAM, COVID-M.
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AKTyanbHOCTb

3a mocefHMe TOABI YBEMMIIIIACh YaCTOTA MHBA3VBHBIX MU-
KO30B C HOpaKeHMEM YeTI0CTHO-INIeBOI 06/1acT, moso-
CTH HOCA 1 OKOJIOHOCOBBIX MasyX. Tpaanijnontble (OHOBbIE
UMMYHOAePULNTHBIE COCTOSHIS JOTIOTHIT TOCTKOBU/THBII
CUHJIDOM — COCTOSIHME IIOC/IE IIEPEHECEHHOI HOBOM KOpPO-
HaBupycHoit nHdexkunu SARS-CoV-2, B edyeHnn KoTopoir
OBUIM MCIIONB30BAHBl JUINTENIbHOE BpeMsl ITIOKOKOPTUKO-
npHable (I'KC) npemapaTbl ¥ BbICOKOIIOTOYHASA OKCUTEHOTe-
pamust. Lenbio Hamrelt paboTbl ObUT aHA/INM3 TPYIIIBI PUCKA,
TeYeHIA, AMATHOCTUKY VI XUPYPIMIeCKOro JiedeH A MallyieH-
TOB ¢ VIM ¢ opa’keHneM 4eIF0CTHO-TULIEBOI 06/1acTu.

MMaumeHTbl M MeToAbI

C 2010 mo 2022 rr. B HUM JOIuT um. P. M. Topbauesoit —
6 cnydaeB VIM y remartonormyeckux mnanmeHToB (5 ne-
Teit, 1 B3pociblit). 12 cny4yaes B kuukax [ICII6IMY nm.
WL.II ITaBnoBa, u3 Hux 11 coydaes VIM y manueHTos, nepe-
HeCIIVX HOBYIO KOPOHABUPYCHYIO MHPeKIMIO. [IarHoCTHKa
VIM Bkr04ana B cebst 00 bEKTUBHBII OCMOTP YeTI0CTHO- /TN~
1IeBOJT 0071acTH, SHOBUEOCKOIYECKIII OCMOTP IIOJIOCTH
HOCa, HOCOIJIOTKY, 0aKTepMONIOrn4ecKoe, MUKOIOTMYeCKoe
UCCNIeOBaHNs IIOPQKEHHBIX TKaHeW, KOHYCHO-Ty4eBas
komibioTepHas Tomorpadus (KJIKT) sybouentoctHo cu-
CTeMBI, MY/IbTYUCIMpPAIbHAs KOMIIBIOTEpPHas ToMorpadus
(MCKT) nuueBoro oTzena yeperna i OpraHOB IPYAHOI ITOJIO-
CTH, B aHIMOPEXIIMe, MaTHUTHO-Pe30HaHCHast ToMorpadus
TOJIOBHOI'O MO3Tra, CIIMPOMETPUS, OCMOTP NPOGIIbHBIMU
crienuanucTamit. VipeHTuduxaiuio Bo30yauTeneit ocyuect-
BJISUIM Ha OCHOBaHMM MOP(OTOINYeCKX IIPU3HAKOB, a TaK-
ke merofoM MALDI-TOF mMacc-cnekTpoMeTpum Ha IIpu-
6ope VITEK MS (bioMérieux), Bepcust cucremsr 1.0.0.46.
Huarnos VIM ycraHaBnuBamm Ha OCHOBaHMU KpUTepVEB
EORTC/MSGERC, 2020.

Pe3ynbratbl

Yacrora VIM c nopakeHmeM KOCTell ULEBOTO OTHAENA de-
pena 1 OKPY>KAIOUIMX MX MATKMX TKaHE! y pelMIINEeHTOB
awo-TTCK B xmmunke HUV JOIuT nm. P. M. Top6adesoir

¢ yuetoMm kommuectBa awto-TI'CK B mepnopn HabmoneHus
cocraBunma MeHee 0,1%. OTMevanuch crepyromye GOHOBbIE
COCTOSIHUS Y T€MAaTOMOTMYECKUX OOJIbHBIX: arPaHy/IOLUTO3 B
pesynbTaTe IPOTUBOOITYXO0/IEBOI XMMMOTEPAIINMA 110 TIOBOALY
OCTPBIX N1e11K030B — 33% (n=2), a;o-TI'CK - 50% (n=3) ¢
OCTPBIM JIEIIKO30M M cHIpoMoM [ypriep, 1 1eKapCTBEHHbIN
arpaHynouutos B pesynbrare npuema HIIBC - 17% (n=1).
ConyTCTByIOIIE COCTOSHMA Y GOMbHBIX C MOCTKOBYUHBIM
CUH[IPOMOM: apTepuajbHas rumepTeHsus — 92% (n=11), ca-
xapHbli guabet — 50%(n=6), xpoHudeckas 60e3Hb MOYEK
67% (n=4), ocTpas Me4YeHOYHAsI HEJOCTATOYHOCTH (OTpaB-
JIeHMe XMMMUYECKUM BelrectBoM) — 8% (n=1). Knunnyeckue
nposieneHys VIM Habmoganuch B BUfie HAPYLIEHNUS HOCO-
BOro gAbixaHus - 100%, 6omu B BepxHeit yemoct — 89%,
OHEMeHMe YeMoCTH U ua — 94%, n1o3 — 39%, HeKpo3 C/u-
3UCTOIT 0OOMOYKM BepXHell democTn — 44%, oTek nuIa u
runepemus — 50%, odrambmornternsa — 28%, MUKOTHYECKOE
HopaKeHMe JIeTKMX — 22%, OJJOHTOTeHHbIe 3a00/MeBaHMA —
50%. Y 1 manmeHTKM BBIAB/IEHO IOpaKeHME HIDKHEN de-
JIIOCTY U 1en; Y 17 — BepXHeil YemCTH, Y 5 — CKy/IOBOI KO-
CTH, y 7 — CTPYKTYp HOCa, Y 18 — IpUAaTOYHBIX as3yX HOCA.
KT-npusnaku VIM: momHoe cHU>KeHMe ITHeBMaTHU3alUY TOk
VI MHO TagyX Hoca — 100%, JecTpyKums KOCTell TNLEeBO-
ro orgena depena — 100%. B 100% cry4yaes IOATBEpP>KIEH
MMKOJIOTMYECKIM MCCIIeJOBAHNeM: MyKOPMIKO3 (n=12), ac-
neprusies (n=3), coueTaHye MyKOPMUKO3a U acIepruesa
(n=3). CpoKM yCTaHOBKM AMAarHo3a OT Hayaja KIMHNIeCKIX
HPOSB/IEHNIT B YETIOCTHO-/TUIIEBOJI OO/IACTU COCTAaBUIN: Y
TeMaTOIOIMYeCKIX OONbHBIX — 7 +3 IH:, y OOIBHBIX C HOCT-
KOBUJIHBIM CHHZIPOMOM — OT 40 1o 270 gHeit. Y 83% (n=15)
MAIMIeHTOB TIPUMEHANACh CUCTEeMHas HpPOTMBOIPUOKOBAsL
Tepanus B COOTBETCTBUM MEX/IyHAPOJHBIM PEKOMEH/ AL -
AM U C y4eTOM YyBCTBUTENIbHOCTI BO30OyanTeNelt. Xupypru-
YyecKoe jiedeHle: HEKPIKTOMM, Pe3eKIs KOCTell INIeBOTO
otena dyeperna — 94% (n=17).

3aknioyeHue

VlHBasyBHBIE MUKO3bI C IOpPaXEHMEM 4YeTI0CTHO-/INLIEBON
06/macTy, MOMOCTIE HOCA ¥ OKOJIOHOCOBBIX ITa3yX SIBJISIIOTCSI
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PENKUM OC/IOXKEHJMeM Y TeMaTOJIOIMYecKMX IIAIVIeHTOB,
npeumyiiectseHHo nocne amno-TICK, dame y manmeH-
TOB JIETCKOT'O BO3pacTa U BCTPEYAIOTCA C YaCTOTON MeHee
0,1%. OpHako mosABM/IACH HOBas IPyIIa MMMYHOKOMIIPO-
METHPOBAHHBIX MALVeHTOB C NOCTKOBUIHBIM CHHEPOMOM.
Obs13aTenbHBIE YCIOBMs YCIELUIHOTO JIeYeHMsT MYKOPMUKO-
3a — paHHMe OMATHOCTMKA U aHTVMUKOTIYECKAs TepaIid,
XUpYprudecKoe yhajieHye IOpa’keHHBIX TKaHell, KOHTPO/Ib
¢doHOBOrO 3a60/M€BaHMsI 1 YMeHbIIEHUE BBIPAKEHHOCTH

P1-02
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MMMYHOCYIIpeCCUy. XUPYPrudecKoe redeHre IPUBOANUT K
BO3HMKHOBEHUIO [Ie(EKTOB, YXYAIIAIINX KaYeCTBO KU3HM,
TPeOYIOLINX CTIOXKHOE 3Y00-UeTI0CTHO-INIeBOE IIPOTE3NPO-
BaHIe.

KnioueBble cnoBa

MyKOpMIKO3, YeMIOCTHO-NIUIEBOJ  HEKpPO3, OCTeOHe-
kpo3, COVID-19-accounnpoBaHHblii MykopMnko3, CAM,
COVID-M.

I Conducting allo-HSCT in children under the conditions of COVID-19 pandemic

Natalia P. Gusleva, Olga O. Molostova, Olga V. Pimenova, Larisa N. Shelikhova, Michael A. Maschan
Dmitry Rogachev National Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russia
Contact: Natalia P. Gusleva, phone: +7 (929) 594-24-62, e-mail: natalja-leshhuk@rambler.ru

Introduction

Coronavirus infection (COVID-19) caused by the severe
acute respiratory syndrome virus, SARS-CoV-2, is among
the most serious problems in the 21% century, a threat to
public health worldwide. The COVID-19 pandemic is still
active in the vast majority of countries. Based on WHO
statistics, children are less susceptible to COVID-19 than
adults. However, pediatric patients with oncological and he-
matological diseases are at risk due to a pronounced weak-
ening of immunity caused by chemotherapy or bone marrow
transplantation. The objective of our study was to analyze the
data of patients who received allogeneic hematopoietic stem
cell transplantation (HSCT) over 2020-2022 and had a coro-
navirus infection, in order to assess the role of medical nurs-
es in prevention of the infection spread, and in treatment of
HSC recipients during the COVID-19 pandemic as well as
to consider clinical cases of HSCT recipients who contracted
the COVID-19.

Materials and methods

From January 2020 to September 2022, 400 allogeneic trans-
plants of hematopoietic stem cells were performed at the
Dmitry Rogachev Centre. Sixteen patients (14 diagnosed
with ALL; 2, with acquired aplastic anemia) experienced
coronavirus infection at early or late terms after HSCT. Two
patients with acute lymphoblastic leukemia with positive
PCR tests in bronchoalveolar lavage without clinical signs
of COVID-19 still underwent allogeneic HSCT for urgent
indications. During the pandemic, the center developed rec-
ommendations for the prevention of coronavirus infection,
as well as introduced a special monitoring regimen for the
COVID patients. The patients with positive PCR test were
isolated in separate boxes with a special nursing station.
The nursing shifts were arranged in compliance with indi-
vidual staff protective measures. Thus, the nurses working
with these patients did not contact with the COVID-free
patients. In turn, the compliance with individual protection
measures, separate staying of the nurses at the workplace, as
well as timely vaccination, ensured the safety of medical per-
sonnel.
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Results

During the COVID-19 pandemic, our center performed 400
HSCT, thus fully maintaining their activities. In the absence
of clear recommendations for the management of immuno-
compromised patients with coronavirus infection, we were
able to prevent the mass spread of infection, due to the rules
developed inside the center and strict compliance with these
measures. Only 4% of patients (16 cases before HSCT and 2,
after HSCT) suffered with COVID-19.

Conclusion

The COVID-19 pandemic has become a challenge to medi-
cal staff, in particular, to nurses who daily provided care to
the patients with acquired immunodeficiencies. Over 2.5
years, the nurses have studied recommendations for the pre-
vention of COVID-19 spread, mastered new working skills,
i.e., strict contact-aerosol isolation of patients, COVID-19
monitoring, work in the pre-hospital area and the sick pa-
tient’s boxes, monitoring the vital parameters in the patients.
Nurses were also given an important role in explaining and
clearly observing all cautions and hygienic rules to the pa-
tient caregivers.

Keywords

COVID-19, SARS-CoV-2, coronavirus infection, HSCT,
HSC recipients, nurses.
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Mposepenne anno-TICK y peten B yanosusax nangemun COVID-19

Haransps II. I'ycnesa, Onbra O. Monoctosa, Onbra B. IIumenosa, /lapuca H. lllemnxosa, Muxann A. Macyan

HauuonanvroLii Meouyunckuti uccnedosamenvckuti yeHmp 0emckoti 2eMamonozu, OHKO02UU U UMMYHONO02UU UM. [IMumpus

Pozauesa, Mocksa, Poccus

Beepenue

KoponaBupycnas wunpexnusa (COVID-19), Bbi3BaHHadA
BUPYCOM TSDKEJIOTO OCTPOTO PeCHUpPaTOPHOTrO CHHAPOMA,
SARS-CoV-2, mpepcrasnaeT co60i OZHY U3 CaMbIX Cepbes-
HBIX Ipo6meM 21 BeKa, YIPOXKAMII[YI OOI[eCTBEHHOMY
3/paBoOXpaHeHNio Bo BceM mmpe. [Tanmemusa COVID-19
IIO-IIPeXHEMY aKTVBHO IIPOTeKaeT B IIOJABIAIOIIEM 60JIb-
IIMHCTBe CTpaH. VICXO[s M3 IIO/Ty4eHHBIX CTaTUCTUYECKUX
marHbIXx BO3, metn momsepxersl COVID-19 B MeHbIen
cTereHn, yeM B3pocibie. OHAKO, IeTV C OHKOTOTMYEeCKUMU
L TeMaTOJIOTMYecKIMY 3a00JIeBaHMAMY HaXOHATCA B TPYII-
Ile PUCKa U3-3a BBIPQKEHHOrO OCTA0/IeHUsA MMMYHUTETA,
BBI3BAHHOTO XVMMUOTEpANNeNl VU TPAaHCIUIAaHTaL[Mel KOCT-
HOro Mo3ra. []enb paboThl BK/TIOYaIa aHA/IN3 TaHHbIE MTAIl-
eHToB, nonyunsumx aurorenHyo TT'CK 3a 2020-2022 rr.
U TIepeHeCIINX KOPOHABUPYCHYIO MH(DEKIINIO, OLIEHKY POJIb
MEIVIIMHCKON CeCTPbl B IPOMUIAKTUKE PACIPOCTPAHEHNS
nudexyuu u B nedennn peyunuentos ['CK B neprop naH-
memyu COVID-19, a Takke paccCMOTpeHMe KIMHMYEeCKUX
cry4aes penumentos TT'CK, sabonesmux COVID-19.

Marepuanbl n meToabl

Haunnas ¢ suBaps 2020 roja mo ceHTsi6pp 2022 ropa, B
HMMII OTON wumenn Omurtpus PoradeBa ObUIO BBIION-
HeHO 400 a/IJIOTeHHBIX TPAHCIIAaHTAL /I T€MOIIO3TNYECKUX
CTBOJIOBBIX K/IeTOK. [llecTHamaTh nanuentos (14 ¢ quardo-
som OJIJI, 2 ¢ guarHo3oM IpuoOpeTeHHas arlacTudecKast
aHeMMs) CTONIKHYINCh C KOPOHABMUPYCHON MHbpeKumeir Ha
paHHUX My nosfHux cpokax nocie TI'CK, 2 maunenTam
¢ ocTpbM MMMGOOIACTHBIM JIEIKO30M, IIOJIOKUTETbHBIM
[TIIP-TecToM IpM MCCIEZOBAHUYU OPOHXOAIBBEOSIPHOTO
7MaBaka M OTCYTCTBMEM KIMHUYECKUX IIPOSABIEHMIT KO-
poHaBMpycHOI MHGeKIMM, ObUIa IPOBefeHa a/IOTeHHas
TI'CK mo HeoT/IOXKHBIM MOKasaHUAM. B nepuon maHgeMun
B LieHTpe ObUIM pa3paboTaHbl peKOMeHZanuy 1mo npodu-
JIaKTUKe KOPOHABUPYCHON MH(QEKLMN, a TaKKe BHEIPEH
0COo0bIlT peXXrM HabmofeHNs 3a 3a00MeBUIMMI MalleHTa-
mu. ITanyenTtst ¢ nonoxurenbHbiM IIIIP-rectoMm nsonmpo-
Ba/INCh B OT/ENbHBIX OOKCaX C BBIIEJIEHHBIM CECTPUHCKIAM

PI-03

ocToM. BbUIM OpraHM30BaHbl IMOCMEHHBIE NEXYPCTBA C
cobrofieHIleM Mep MHAVMBUAYAIbHON 3amuTsl cecrep. Ta-
KM 06pa3soM, MeIUIIMHCKIE CEeCTPhI, paboTarolye ¢ TaH-
HBIMM MTAIYIEHTaMI1, He KOHTAKTUPOBAJIN C ITalyieHTamn 6e3
IpU3HAKOB MHQeKunu. B cBow odepenn, cobmoneHne Mep
MHAVBUAYa/IbHOI 3aIVITHI, OTAEIbHOE IPeObIBaHIE CEeCTEp
B TeYeHMe CMEHbI U B TOM YKCIIe, CBOEBPEMEHHAst BaKIIMHA-
s, obecredniv 6€30ImacHOCTh MEAUIIMHCKOTO IIEPCOHAIA.

Pe3synbtatbl

B nenom, B nepuop nangemuu COVID-19 HMUI] ITOU
um. [I. Porauesa nmpopomkain BemonHATh TT'CK B mpexxHem
pexuMe (Bcero ok. 400 TI'CK 3a atoT nepuog). B ycnosu-
AX OTCYTCTBUA YETKUX pPeKOMEHJALMI 110 BeleHMIO VM-
MYHOKOMIIPOMETHPOBaHHBIX OONIBHBIX C KOPOHOBVPYCHOI
nH(peKumeit, 6narofapsa paspabOTaHHBIM BHYTPM LieHTpa
HpaBWIaM ¥ VX YETKOMY COOMIONEHNUIO, YAAlIoCh IPeNoT-
BPaTUTb MaccoBoe pacnpocTpaHeHre uHpexuun. Hopas
KOPOHABYPYCHas MHPEKIVA OblIa JYMaTHOCTMPOBAHA INIIb
y 4% 6onbHbIX (16 crydaes 3abonesanusa go TTCK u 2 ciy-
Jas [oCyIe TPaHCIUIAaHTAINN).

3akniouyeHue

[Maugemnss COVID-19 crama BbI30BOM mIsi paboOThI Me-
OVIIMHCKOTO TIePCOHAN, B YaCTHOCTHU, AA MEOVIIVHCKIX
cectep, paboTAOIUX C MALMEHTaMN C IPUOOPETeHHBIM
UMMyHOeUIUTOM. 3a 2,5 Tofa MeAUIVHCKIMU CecTpa-
M ObUIM U3YYeHBl PEKOMEHJALUN [0 IPODIIAKTIKE Pac-
IPOCTPaHeHNs] KOPOHOBUPYCHOI 60/Ie3HM, OCBOEHBI HOBBIE
OPUHUNIBL paboTBl — CTpOrasi KOHTAKTHO-a3pPO30/bHasI
usoysiuys manyentos, Monutopuar COVID-19, pa6ora B
npendoKCHMKe 1 6OKCe ¢ GOMEINM TaleHTOM, MOHITO-
PVHT COCTOSHMA BCeX KM3HEHHO BaXHBIX QyHKIumit. Tarxoke
MeIMIVMHCKUM CeCTpaM yZenAnach BaKHasA pOb B Pa3bsic-
HEHUM U YE€TKOM COOMIONIEHNN BCEX MPefOCTEPEXEHNIT 1
IIPaBMJI IMLIAM, OCYILECTB/IAIOMMM YXOJ 32 MAIIEeHTOM.

KnioueBble cnoBa

COVID-19, SARS-CoV-2, kopoHaBupycHas WuH}peKuus,
TI'CK, penunuentst 'CK, MeguimHcKme cecTpsl.

I [Invasive aspergillosis in patients with hematological malignancies due to cryptic pathogens

Vladislav V. Markelov ', Marina O. Popova ', Yuliya A. Rogacheva ', Olga N. Pinegina ', Alisa G. Volkova !, Ilia Y. Nikolaev !,
Nikita P. Volkov ', Tatiana S. Bogomolova %, Oleg V. Goloshchapov !, Olesya V. Paina !, Yulia Yu. Vlasova !, Sergey N. Bondarenko ',
Nikolay N. Klimko *?, Ludmila S. Zubarovskaya ', Alexander D. Kulagin '

! RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia; > I.I. Mechnikov North-Western State Medical Uni-

versity, Ministry of Health of Russia, St. Petersburg, Russia

Contact: Vladislav V. Markelov, e-mail: marckelov.vladislavG@mail.ru

Background

Rare invasive mycoses are becoming an increasingly impor-
tant medical issue in immunosuppressed patients. Emer-

gence and improvement of new diagnostic methods led to
identification of new pathogens. Among the Aspergillus ge-
nus, some species not related to Aspergillus (Asp.) fumigatus,
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Asp. niger, Asp. flavus and Asp. terreus were named “cryptic’.
This group of cryptic fungi may represent clinical challenges
due to their resistance to antifungals. The aim of our study
was to describe patients with hematological malignancies
with invasive aspergillosis (IA) caused by cryptic Aspergillae.

Patients and methods

From 2016 to 2021 years, 10 cases of probable cryptic IA
were registered in CIC 725, according to EORTC/MSG 2020
criteria.

Results

Patients baseline characteristics included age, gender, pri-
mary disease, its clinical status, treatment modes (especially,
HSCT). Dominant underlying disease was Non-Hodgkin
lymphoma (n=4; 40%). The median age at the IA diagnosis
was 34 years (10-66). Nine patients (90%) underwent he-
matopoietic stem cell transplantation (HSCT): 8 patients re-
ceived allogeneic grafts (allo-HSCT), one patient had autol-
ogous HSCT. Allo-HSCT from HLA-matched related donor
(MRD), match-unrelated donor (MUD), and haploidentical
(Haplo) were performed in 3 (30%), 2 (20%) and 3 (30%)
patients, respectively. The main causal pathogen was Asp.
nidulans (n=4, 40%). Combination of Aspergillus species was
observed in 2 patients (20%). Fungal co-infection was diag-
nosed in 3 patients (30%), i.e., 2 cases with Penicillium spp.,
and Lichtheimia ramose was revealed in one patient. Bacteri-
al and viral co-infections were registered in 6 patients (60%).
In all cases, the infection affected lungs (n=10, 100%). Clini-
cal manifestations included fever in 5 patients (50%), cough

POSTTRANSPLANT INFECTIONS |

(in 5 cases, 50%), and dyspnea reported in 3 cases (30%).
The median term of IA development after HSCT was 309
days (35 to 2303). Primary antifungal prophylaxis included
fluconazole (Flu) administered in 5 cases (56%), voricona-
zole (Vor) applied in 2 patients (22%), posaconazole (Pos), in
1 case (11%), and echinocandin (Echin), in 1 patient (11%).
One patient received secondary prophylaxis with Vor. At the
time of IA development, 3 patients (30%) received gluco-
corticosteroids for the treatment of severe GVHD. Frontline
therapy included Vor (n=8, 80%), liposomal amphotericin B
(Amph B) as monotherapy (n=1, 10%), or in combination
with Pos (n=1, 10%). Second- and third-line therapies were
required in 1 patient (10%), with IA due to Asp.calidoustus:
Amph B + Echin and Amph B + isavuconazole. A single le-
thal case could be attributed to IA, this patient died on day
45 after TA diagnosis. Overall survival at 12 weeks was 90%.

Conclusion

Asp. nidulans is the most common agent causing IA by cryp-
tic Aspergillus spp. No specific clinical symptoms and sites
of lesions could be specified in these cases. Cryptic IA may
often develop in combination with other fungal agents, to-
gether with bacterial and viral infections. In HSCT recipi-
ents, cryptic IA is a longitudinal post-transplant complica-
tion with, generally, good prognosis.

Keywords

Stem cell transplantation, Aspergillus, invasive aspergillosis,
infectious complications.

NHBa3nBHbIN acneprmnné’3 V NAdUNeHTOoB C remMartosiornyeCKuMmn 3710Ka4eCTBeHHbIMHU
HOBOOﬁpaBOBaHVIﬂMM, 06yCHOBJ'IEHHbIVI KPpUnTnyecKnmun BOBGWJ,VITEHSIMM

Brnapucnas B. Mapkenos !, Mapuna O. ITonosa ', FOmms A. Porauesa ', Onbra H. [Iunernna ', Anuca I. Bonkosa ',
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Beepenue

Pe,T_[KI/[e MHBa3MBHbIE MUKO3bl CTAHOBATCH BCe Ooree aKTy-
aJIHOJI NPOO6IeMOli y IAalMeHTOB ¢ MMMYHOCYIIPeCCHell.
COBepIHeHCTBOBaHI/Ie U TIOABJICHME HOBBIX OMAarHOCTUYE-
CKIX METOAOB IIPUBEIIO K I/I/:[eHTI/[(bI/IKaHI/H/I HOBBIX B036y-
mureneit. Cpenu rpu6oB popa Aspergillus, BULDI, He OTHOCA-
muecs K Aspergillus (Asp.) fumigatus, Asp. niger, Asp. flavus
u Asp. terreus ObUIM HasBaHBI «KPUNTHIECKUMI». JlaHHAs
Ipynma KpUnTnIeCKmnx rpI/I6OB MOJXXET IPENCTAB/IATD KIN-
HIYECKYI0 Mpo6/IeMy M3-3a PE3UCTEHTHOCTU K IIPOTHBO-
rprOKOBBIM IpemaparaM. llenpi0 HaIIEro MCCIefOBaHN
ABIATIOCH OIMCAaHNME IIAIMMEHTOB C TEeMATOJNOTMYECKUMU
3JI0OKQaY€CTBECHHBIMU HOBOO6paSOBaHI/IHMI/I C VMHBAa3VMBHbBIM
acieprivviesoM (VA), 06yClIOBIEHHBIM KPUIITHYECKVIMU
BO30OYANTENAMIL.

MaumeHTbl 1 MeTOAbI

C 2016 1m0 2021 rops! 10 cryvaes BepositHoro VA, 06ycmos-
JICHHOTO KPUIITUYECKUMM BO3OYNUTEAMU, ObUIM 3aperu-
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crpupoBanbl B CIC 725, B COOTBETCTBUM C KPUTEPUAMU
EORTC/MSG 2020.

Pe3synbtathbl

VicxopHble XapaKTepUCTVUKY IAIIEHTOB BKJIIOYA/IN: BO3-
pacT, oJ1, NepBUYHOE 3a00IeBaHNe, eT0 KIMHIYEeCKIIL CTa-
Tyc, MeToabl Tepanuy, B yactHocTy, TTCK. HexomxkmHCcKas
nuMdoMa ABIAIACh IpeBaIMpyIouM 3aboneBanyeM (n=4,
40%). MenyaHa Bo3pacTa Ipy IIOCTaHOBKe AmarHosa VA
cocraBuia 34 roga (10-66 ner). desatu maruenTam (90%)
Obl/Ta BBIIIOJIHEHA TPAHCIUIAHTALMA TeMOMOITUYECKIX
ctBonoBbix Knetok (TTCK): 8 manmeHTaM — a/toreHHas
(amno-TI'CK), ogHOMY MalMeHTy IpOBefieHa ay TOJIOTMYHas
tpancimantanys (ayto-TTCK). Anno-TI'CK or nomHo-
CTBI0 COBMECTVIMOTO POACTBEHHOro noHopa (MRD), non-
HOCTBIO COBMECTMMOIO HEpOACTBEHHOro moHopa (MUD)
u ramioupeHTIdHoro foHopa (Haplo) 6buiy BbIIOTHEHBI ¥
3 (30%), 2 (20%) u 3 (30%) marueHTOB, COOTBETCTBEHHO.
OCHOBHBIM I'pMOKOBBIM ITAaTOreHOM ObL Asp. nidulans (n=4,
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40%). Coueranne BunoB Aspergillus Habmoganocsy y 2 ma-
11eHToB (20%). IpnbxoBas ko-uHpeKuns 6bUTa BbIABICHA
y 3 marmeHToB (30%): 2 ciy4as ¢ Penicillium spp., n ogus -
¢ Lichtheimia ramose. BakrepuanbHble U BUPYCHbIE KOUH-
ey 6bUIU 3apeTUCTPUPOBAHLL ¥ 6 601bHBIX (60%). Oc-
HOBHOIJI cailT nmopaxxenus — nerkue (n=10, 100%). Knnun-
JeCKue MPOsIB/IeHNS BK/TIOYA/IN IMXOPAJKY — Y 5 MAIMeHTOB
(50%), xamennb — y 5 (50%) n oppiuky -y 3 (30%). Menna-
Ha cpokos pasButus VIA nocine TT'CK cocraBuna 309 nHeit
(35-2303). IlepBuunas npoTUBOrpnOKOBast MPOPUIAKTUKA
BKmodana ¢rykonason (Puy), (n=5, 56%), BOPUKOHA30/
(Bop) - B 2 cnyuasx (22%), nosaxonasor (I1os) - B 1 crygae
(11%) u sxuHOKaHAuH (DxuH) y ofHOro 60mpHOrO (11%).
B ogHOM crydae mpoBOAMIach BTOPUYHAs IPOQUIAKTIKA
Bop. Ha MmomenT pasButysa VA 3 naunenra (30%) nomyyanm
[/IIOKOKOPTUKOCTEPOU/IBI [l TEPAINI TSDKEION peakinu
«TPaHCIUIAHTAT-IIPOTUB-X0351MHa». [lepBast MMHUS Tepanun
BKmo4aa Bop (n=8, 80%), mumocomanbHblil aMpOTEPULINH
B (Amd B) B monoTepammu (n=1, 10%) i B KoMbuHa-
uuu c [Tos (n=1, 10%). Tepamsa BTopoit U TpeTbell MMHUI
notpe6osanack 1 mamyenty (10%) ¢ VIA, o6ycroBneHHbIM

PI-04

Asp. calidoustus: Am¢ B B cogeranun ¢ Oxux u Am¢ B B co-
YeTaHNUM C M3aBYKOHA30/I0M, COOTBETCTBEHHO. EIMHCTBEH-
HBII JIETA/IbHBII MICXOF, ObUI CBAA3aH ¢ VIA, MaHHBIN MAI[IEHT
yMep Ha 45-e CyTKU I0C/Ie YCTAaHOBJ/IEHMUsI 3TOTO IMATHO3a.
O61as BbDKMBaeMOCTD Yepe3 12 Hemenb coctaBuma 90%.

BoiBopbl

Asp. nidulans sBnAerca HauboIee pacIpPOCTPAaHEHHBIM BO3-
OynureneM VA, 06ycnoBneHHbIM Kpuntideckumu Aspergillus
spp. Crienmdpmaeckyie KIMHMYECKME CUMITOMBI U JIOKA/IU3a-
M5 OYaroB MOPaKeHMil oTcyTcTByoT. Kpunruaeckuit VIA
9acTO MOXKET PasBMBATHCS B aCCOLMALMN C APYTMMU TPU-
Gamu, a TakKe GaKTepusAMM U BUpycaMu. Y PeLUIIVIEHTOB
TT'CK xpuntudeckuit VIA npepcrasiser co6oii oTaeHHOe
ocnoxnene nocie TI'CK ¢ xopommm Iporaosom.

KnioueBble cnoBa

TpaHCIUTAaHTALMSI TEMOIIOITUYECKMX CTBOIOBBIX KIIETOK,
Aspergillus, "HBa3UBHBIIT aCTIepPIIIIES, MHPEKIMOHHBIE OC-
JIOKHEHUSL.

I Sepsis in early post-transplant period: new approaches to treatment

Nune V. Matinyan, Tatyana V. Gorbunova, Timur T. Valiev, Irina O. Kostareva, Timur. Z. Aliev, Natalya A. Burlaka,
Natalya A. Batmanova, Vasiliy P. Akimov, Elena G. Gromova, Kirill I. Kirgizov, Svetlana R. Varfolomeeva

Research Institute of Pediatric Oncology and Hematology, N. Blokhin National Medical Research Center of Oncology, Moscow,

Russia

Contact: Dr. Nune V. Matinyan, phone: +7 (910) 409-70-70, e-mail: n9031990633@yandex.ru

Introduction

Sepsis is a life-threatening clinical condition in immuno-
compromised patients, especially after hematopoietic stem
cell transplantation (HSCT). Sepsis could lead to unregu-
lated inflammation, causing multiple organ failure and hy-
percytokinemia with lethal outcome. Urgent hemosorbtion
could be considered a potential option in complex therapy
of sepsis after HSCT. Our aim was to estimate effectiveness
of hemoperfusion with polymyxin B-immobilized cartridge
(PMX-hemoperfusion) in the early posttransplant period.

Patients and methods

PMX-perfusion was performed in 3 patients who developed
Gram-negative sepsis at early terms after HSCT. Pt. 1: Fe-
male, 15 y.0., ALL relapse, HSCT from MUD, condition-
ing: TBI/VP/FIu/ATG, +15 d. after HSCT as the start day
of PMX-hemoperfusion. WBC: 1000/mcL. Pt. 2: Female,
15 y.0., AML relapse, HSCT from haploidentical donor with
TCR a/b/CD19-depletion. Conditioning: FLAM followed
by Treo/Mel. Day at the start of PMX-hemoperfusion: +20.
WBC: 2500/mcL. Pt. 3: Male, 17 y.o., ALL relapse, HSCT
from haploidentical donor with TCR a/b/CD19-depletion.
Conditioning: TBI/VP/Flu. Day at the start of PMX-hemop-
erfusion: +20. WBC: 2000/mcL. All patients have stable
arterial pressure. Antibacterial therapy upon starting the
PMX: ceftazidime/avibactam, polymyxin, linezolid. Indica-
tions for starting PMX were as follows: endotoxemia due to
Gram-negative bacteria, EAA more than 0.6 U (with WBC

more than 1000/mkl), continuous fever, tachycardia, tachyp-
nea, urination <0.5 mL/kg/hour, lactic acidemia, elevated
PCT and CRP (to exclude immunological genesis of fever).
CVC for hemodialysis were installed in all patients into fem-
oral vein, and selective sorption was performed with Toray-
mixin B cartridge for, at least, 2 hours, in 2 procedures with
24-hour period.

Results

All children improved with reduced fever and stabiliza-
tion of inflammatory markers, with diuresis of 2.5-3.0 mL/
kg/hour. Standard posttransplant care was performed with
antibiotics de-escalation. All patients are alive now. The fol-
low-up period was 12 months in Pt. 1; 9 months in Pt. 2; 3
months in Pt.3.

Conclusion

Timely PMX-hemoperfsuion for selective sorption of endo-
toxin is associated with decreased risk of septic shock and
lethal outcome after HSCT. We showed high importance of
starting this therapy in order to avoid multiple organ failure.
EAA in the patients with high WBC counts (>1000/mcL) is
crucial to starting the hemoperfusion. Reduction of septice-
mia allows to continue standard posttransplant care.

Keywords

Oncology/hematology, pediatric, HSCT, sepsis, endotoxin,
endotoxemia, hemoperfusion.
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Cencuc V MNdUWeHTOB B pdHHEM NOCTTPAHCMIAHTALWOHHOM nepunoje: HoBble NOAXO0Abl K JIeYEeHUI

Hyne B. Marunss, Tarbauna B. Top6ynoBa, Tumyp T. Banues, Vipuna O. Kocrapesa, Tumyp 3. Annes, Hatanpa A. Byprnaka,
Haranbs A. Batmanosa, Bacummii I1. Akumos, Enena I. Ipomosa, Kupumn Y. Kuprusos, Ceernana P. Bapgonomeesa

HUM demckoii onkonozuu u zemamonozuu, HMMI] onxonozuu um. H. H. Broxuna, Mockea, Poccus

Beepenue

Cemcuc - KIMHIYECKOE COCTOsAHNE, KOTOpOe Cepbe3HO
YTpO’KaeT >KM3HM IALVeHTOB B IMMYHOCYIIPECCHBHOM CTa-
Tyce, 0COOEHHO II0C/Ie TPAHCIUIAHTALVIN IeMOIIO9TUYEeCKIX
crBonnoBbix KiaeTok (TTCK). Cercuc MOXXeT IPUBOIUTD K
HepeTy/IupyeMOMY BOCIA/INTETbHOMY OTBETY, BBI3bIBAIO-
IIeMy IO/IVOPraHHYI0 AMCHYHKINIO Y IUIePIUTOKIHEMIIO
C BBICOKVM PVICKOM JIETa/IbHOTO cxoaa. OfHOI 13 BO3MOX-
HBIX OILMII KOMIUIEKCHON Tepaluy CeIlCuca y IalJeHTOB
nocne TTCK MoXeT cTaTb 9KCTpeHHas reMoajicoOpOLMOH-
Has Tepamud. Llenb yccnenoBaHMA: OLEHUTb 3PQeKTUB-
HOCTb IIpYMeHEHMs TreMolepdysuy ¢ KapTpupKeM C MM-
MOOMIN30BaHHBIM Ha HOCUTENE TOMUMUKCHOM B (PMX —
remorepysnsa) B paHHEM IIOCTTPAHCIUIAHTAIL[VIOHHOM IIe-
puoze.

MauneHTbl M MeToAbI

Texnomorus PMX-miepdysun 6pi1a npuMeHeHa y 3-x manu-
eHTOB Ha paHHUX cpokax nocine TT'CK c rpamm-Heratus-
HbIM cernicucoM. ITanment 1: JK., 15 neT, pennauB ocTporo
numdobractHoro neiikosa (OJIT), TTCK ot HepopcTBeHHO-
ro HOHOpa, pexxuMm KoHpunyoHuposauus: TOT/Benesun/
Drmopapabun/ATTAM. Ha Moment Hauama PMX-remorep-
¢ysun +15 gens ot TTCK. Jleitkountst 1,0 Toic/MK. [Tau-
eHt 2: JK., 15 71eT, penuans oCTPOro MIEOUIHOTO JIeiiKo3a
(OMJI), TTCK ort rannougentnanoro goropa ¢ TCR a/b/
CD19-pennenmeit, «paciieleHHbI» PeXUM KOHUIIMOHMN-
poBanust: 6ok FLAM u Tpeocynbdan/Menbdanan. Ha mo-
meHT Havana PMX-remonepdysun +20 geus ot TI'CK, neit-
KoImTHI 2,5 Thic/MKIIL. [Tannent 3: M., 17 net, peruaus OJ1JI,
TTCK ot ranmnongentnanoro goHopa ¢ TCR a/b/CD19-pe-
wrenyeyi, pexuMm KoHpmuumonupoBanus: TOT/Benesun/
®rropapabun. Ha moment Hagaa PMX-remomepdysun +20
nenb ot TT'CK, nerikouutsl 2,0 ThIC/MK/I. Y BCeX MallIEHTOB
reMofiMHaMuKa 6bUa crabumpHast. [lanyeHTs! monyyanyu Ha
MoMeHT Hadasa PMX-remoriepdysun crenyromye aHTHOAK-
TepManbHble IpenapaTbl: HedTasuanM+aBrabakTaMm, IONu-
MUKCHH, nrHe3onuy. Kpurepun nagana remonepdysun: sH-
TOTOKCeMUS BCIEACTBIIE TPaMOTpuLaTenbHoi ¢mopss, EAA
6onee 0,6 Ex (mpy1 BOSMOXKHOCTI M3MEPEHNSI — JIEHKOL[UTBI
6ormee 1,0 TbIC/MKII), CTOVIKas Muxopanka (pedpakrepHas K
AHTUMMKPOOHOIT Tepamun), TaXUKapAysi, TAXUITHOI, MOUe-
BbIflenieHye MeHee 0,5 MJI/KT/4ac Ipu MpOBeJeHNN BOCIION-
HEeHMS XUIKOCTU B MOCTIefHMe 2 Yaca, MOBBIIIEHHBI Ypo-
BeHb JIaKTaTa (B TeUeHMe 6 YacOB), HOBBIIIEHHBI YPOBEHb
npokanbuuToHrHa U C — peakTUBHOTO 6enKa (MCKIIoueHme
«MIMMYHHOTO» TeHe3a TMXopaznkiu). Bcem maryentam mocre
YCTaHOBKM TeMOIMANM3HOTO KareTepa B OeIpeHHYI BEHY
IIpOBefieHa CelleKTUBHAs reMocopbuysi ¢ TopeiMIuKCHHOM
B mpopomxuTenbHOCTDIO He MeHee 2 yacoB. [Iponenypa mo-
BTOps/1ach yepes 24 Jaca.

Pe3ynbratsl

Y Bcex fieTell OTMedYeHa CTOJKOe HUBEIMPOBAHME JIMXO-
papgkyu u crabuimsanys (CHIDKeHMe) IPOBOCIIATNTENbHBIX
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MapKepoB, Auypes 2,5-3,0 Mi1/Kr/4ac. BelonHAIach feacKa-
Vs aHTUMUKPOOHOIT TepaIyt B OCTIEAYIOLeM, IPOOI-
JKE€HIEe CTaHJAPTHONM IMOCTTPAHCIUIAHTALMOHHON Tepalnim.
Ha Texyupit MOMEHT BCe [JeTH XXIBBI, HePUOf, HabofeH e
COCTaB/sgeT: marueHT 1 — 12 mec., manyeHT 2 — 9 mMec., maim-
eHT 3 - 3 mec.

3aknyeHue

CBoeBpemeHHOe mnpuMeHeHue PMX-remonepdysun pns
CETIeKTVMBHOI COpOIMI SHIOTOKCHHA CHIDKAET PUCK CEITH-
4eCKOTo III0Ka ¥ CMEPTH Y JieTeil ¢ OHKOIOTMYeCKMMI 3a60-
nesanysamu nocine TT'CK. B nameit pa6oTe Mbl IOKasamu
HeoOXOIMMOCTD CKOpeJilllero Hayaaa Tepamuy, He JOXKU-
JasAcCb PasBUTHA HOMMOPIaHHONM HELOCTAaTOYHOCTH. AHa-
M3 aKTUBHOCTY 9HAO0TOKCKMHA (EAA) B LieNbHOI KPOBU Y
MAIVIEHTOB C JeiikonyTamu 6omee 1,0 TBIC/MKIT ABIAETCA
TeJICTBEHHBIM, MHOITIA PeIIAlolM TeCTOM, I M3Mepe-
HJA 9HJOTOKCEMMUY C MOCTIeIyIONM IpyMeHeHneM Topeit-
mukcuHa B. Husenmmposanue cencuca y pereit nocie TT'CK
y/IydinaeT IpOrHO3 3a60/eBaH)A Y TO3BOMAET IIPOBOJUTD
Ta/bHENIIYI0 TePAINIO.

KnioueBble cnoBa

Oumukonorus-remaronorus, metu, TTCK, cemncuc, sHIOTOK-
CIH, 9H/IOTOKCeMMS, reMorepdysns.
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Introduction

Our aim was to describe the cases of rare invasive fungal dis-
ease (IFD), the features of the course and diagnosis of inva-
sive fusariosis in high-risk patients.

Materials and methods

Laboratory diagnosis of IFD was carried out at the Depart-
ment of Clinical Microbiology (Pavlov University) and in-
cluded direct light and fluorescence microscopy of biological
material with calcofluor white, as well as a cultural study of
biological material obtained from patients. Inoculations were
made on agar and Sabouraud broth and incubated at 28°C
and 35°C until culture growth was obtained. Fungemia was
diagnosed using Bactec blood culture flasks (Becton Dikin-
son). Pathogens were identified by morphological features,
as well as by MALDI-TOF mass spectrometry (VitekMS, bi-
oMerieux). The sensitivity to antimycotics was determined
using the SenstitreYeastOne test system.

Results

From 2014 to 2022, invasive fusariosis was diagnosed in 3
patients who were treated at RM Gorbacheva Research In-
stitute. Patient S, 17 years old, with hapten agranulocytosis
and acute polysinusitis, necrosis of the nasal septum, lower
and middle turbinates on the left, lateral wall on the left, and
fistula of the paraorbital region on the left (August 2020).
Microscopy of biopsy specimens revealed a narrow septate
mycelium, branching at different angles, as well as structures
resembling phialides with microconidia. Culture: Fusarium
solani. Sensitivity - minimum inhibitory concentrations
(MICs): anidulafungin >8 mcg/ml, amphotericin B 1 mcg/
ml, flucytosine >64 mcg/ml, micafungin >8 mcg/ml, caspo-
fungin >8 mcg/ml, posaconazole >8 mcg/ml, voriconazole
8 ug/ml, itraconazole >16 pg/ml, fluconazole >256 pg/ml.
Conducted antifungal therapy — LC ampho B and surgical
treatment. After cessation of hapten intake, agranulocytosis
resolved and the patient was discharged in a satisfactory con-
dition. Patient K., 46 years old, with progression of resistant
AML and pneumonia (September 2020). Investigation of the
BAL fluid SARS-Cov2 coronavirus (PCR) was detected, and
microscopy revealed a narrow septate mycelium of the fun-
gus with random branching and numerous swellings. Cul-
ture: Fusarium solani. MIC: anidul. >8 ug/ml, ampho. B >8
pg/ml, flucyte. >64 mcg/ml, mika. >8 ug/ml, caspo. >8 pg/
mL, posa. >8 mcg/ml, vori. >8 mcg/ml, itra. >16 pg/ml, flu.
>256 mcg/ml. Thus, the pathogen demonstrated resistance
to all antifungals. Despite therapy, the patient died. Patient
A, 20 years old, with progression of resistant AML, pneu-
monia and polysinusitis (August 2021). BAL microscopy
revealed a wide non-septate mycelium, branching at a right

angle — the mycelium of the Mucorales, however, no growth
was obtained during culture. The patient underwent surgical
treatment of pulmonary mucormycosis: right-sided pulmo-
nectomy, resection of the ribs and soft tissues of the chest,
as well as sinusotomy with the removal of necrotic tissues.
Fusarium oxysporum was isolated during mycological ex-
amination of the biomaterial of the paranasal sinuses. MIC:
anidul. >8 pg/ml, ampho. B at 1 pg/ml, flucyte. >64 mcg/ml,
mika. >8 pg/ml, caspo. >8 pg/mL, posa. >8 mcg/ml, vori. 8
mcg/ml, itra. >16 pg/ml, flu. >256 mcg/ml. Antifungal thera-
py with LA ampho B was effective, but the patient died from
the progression of the underlying disease. All patients had
blood cultures, but no blood cultures were obtained from
any patient.

Conclusions

Invasive fusariosis developed mainly in patients with a re-
sistant course of the underlying disease. The paranasal sinus-
es were the main affected organ, no hematogenous dissem-
ination was observed. Fusariosis caused by Esolani (FSSC)
and Foxysporum (FOSC) showed a high level of resistance to
antifungal drugs. Microscopic signs of fusariosis in the bio-
material were non-specific and required mandatory cultural
studies. Treatment of invasive fusariosis included antifungal
therapy and surgical treatment; success depended on the
control of the underlying disease.

Keywords

Invasive fusariosis, hematological and oncohematological
diseases, paranasal sinuses, surgical treatment, resistance.
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Beepenue

[lenbio paboOThI OBITIO OMMCAHME CITyYaeB PeIKNX MHBA3UB-
HbIX M1K030B (VIM), ocobeHHOCTeit TedeHNs U JUaTHOCTH -
KU MIHBAa3VBHOTO (hy3ap1o3a y MaIieHTOB 13 PYIIIbI PUCKa.

Marepuanbl n MeToAbl

JlabopartopHas guarHoctuka VIM mpoBopmiach B OTHeNe-
HUU KJIMHNYECKON MI/IKpO6I/IOHOFVIVI ” BKJ/IIOYaja HPHMYIO
CBETOBYI0 11 (DIYOPECLIEHTHYI0 MUKPOCKOIMI0 61omoru-
YeCcKOro MaTepuanaa ¢ KaJbKoQuryopoM OebIM, a Takxe
Ky/IbTypajIbHOE JCCIefoBaHye. [IoceBbI oCylecTBIAMM Ha
arap u 6ympor Cabypo 1 MHKyOVpOBa/M IIpK TeMIepaType
28°C u 35°C po mosydeHus pocTa KyabTypbl. HuarHocTu-
Ky (yHreMuu mpoBOAWIN C UCHOIb30BaHME (IAKOHOB /IS
reMOKy/IbTUBYpoBaHuA Bactec (Becton Dikinson). Vpen-
TrUKAUI0 BO36OyRUTeNEN OCYIeCTB/UIM 10 MOPQOIIo-
IMYeCKUM TIpu3HaKaM, a Takxke Merogom MALDI-TOF
Mmacc-criekrpoMerpun (VitekMS, bioMerieux). Omnpenene-
HIe ‘IyBCTBI/ITeHI)HOCTI/I K aHTMMMKOTUKaM IIPOBOAMIN C
MIOMOIIIbIO TeCT-cucTeMbl SenstitreYeastOne.

Pe3ynbtatsl

3a mepuop Habmopmenusa ¢ 2014-2022 rIr. guarHos MHBa-
3MBHBII ¢y3apuo3 OblT ycTaHOB/IEH Yy 3 mauyentos HUN
OrOuT um. P. M. Top6auesoii. ITaunentka C., 17 neT, ¢ ram-
TEHOBBIM arPAHY/IOLMTO30M M OCTPBIM HONUCUHYCUTOM,
HEKPO30M HOCOBOJ NeperopofKy, HIYKHeN U CpefHell Ho-
COBBIX PAKOBMH CJIeBa, JIaTepaIbHOM CTEHKM C/IeBa, a TAKKe
CBHMILEM MapaopbutanabHoOil obmactu cmesa (aBryct 2020).
[Tpn MUKpOCKOIMHU OMONTATOB OOHAPYXKEH Y3KUIT CEITH-
POBaHHBII MUILE/INIA, BeTBAIIMIACSA TOJ, Pa3HBIMU YITIaMM, a
TaKXKe CTPYKTYpbl HAOMMHAIOMINE (U C MUKPOKO-
Hupuamin. [Ipu mocese monyden poct Fusarium solani. Ilpu
OIpefe/IeHNN YYBCTBUTENbHOCTY — MUHVMA/IbHbIe MHTUON-
pytouye konuentpanuyu (MUK): annpynapyurns >8 Mkr/
w1, amdoTepunuH B 1 MKr/min, GayunTosuH >64 MKr/MiI,
MUKaQYHIMH > 8 MKI/MJI, KaCIIOQYHTUH >8 MKI/MII, 103a-
KOHA307 > 8 MKI/MJI, BOPMKOHA30/T 8 MKI/MJI, UTPaKOHa-
301 >16 Mkr/mi, ¢prykonaszon >256 mxr/mi. [TpoBopgumacs
antudynranpHas tepamus — JIK am¢p B u xupyprudeckoe
nedenne. ITocye mpexpaleHns MOCTYIUICHNA FalITeHa arpa-
HYJIOLIUTO3 pPaspelNIcs, U TalMeHTKa OblTa BBIIJMCAaHA B
ymosneTsBoputenbHOM coctosaHyun. [Taument K., 46 et ¢
nporpeccrpoBanyeM pesucrenTHOro OMJI u nHeBMOHMe
(cents6ps 2020). [Tpu obcnemoBanum >xupkoctu BAJL 06-
Hapy>xeH KopoHaBupyc SARS-Cov2 (ITLP) u mpu Muxpo-
cKkommy OBUI BBIABIEH Y3KMII CENTHPOBAHHBIN MMUIENUIL
rpuba ¢ 6eCropAJOYHBIM BETBICHUEM I MHOTOYMCTIEHHBIM
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B3myTuAMM. B moceBe momyven poct Fusarium solani. MVIK:
aHMAyL. >8 MKr/MiI, aMm¢o. B > 8 Mxr/mi, giyunr. > 64 MKr/
M1, MuKad. > 8 MKI/MII, Kacog. >8 MKI/MJI, I03aK. > 8 MKT/
MJI, BOPUK. >8 MKI/MJI, UTpaK. >16 MKI/MII, payK. >256 MKr/
mi1. Tak, BO36yOMTeNb eMOHCTPUPOBAJ YCTONYMUBOCTD KO
BCeM aHTMMUKOTUKaM. HecMOTps Ha IpOBOAMMYIO Tepa-
nMIo MauyMeHT ckoHdasicsa. Ilanmentka A., 20 net, ¢ mpo-
rpeccupoBaHueM pesucteHTHOro OMJI, nHeBMOHMeI U TO-
ymcyunycntoM (aBryct 2021). IIpu muxpockonuy BAJI 6611
0OHapy>KeH MIMPOKUII HeCeTYPOBAHHbII MULIE/INIL, BeTBS-
IMIICA TI0J, IPSAMBIM YIJIOM — MULIENINIT MYKOPOBOTO rpnba,
OJIHAaKO IIpY ITOCeBe POCT He ObUI Iomy4eH. ITanyeHTKe Ob10
IIPOBENEHO XMPYPrUdeckoe edeHyie MyKOPMIKO3a JIETKIX:
[IPaBOCTOPOHHAA ITyIbMOHOKTOMYS, peseKuys pebep u
MATKMX TKaHell IPYJHON KJIeTKY, a TaKXKe CUHYCOTOMMUS C
yHaleHVeM HeKpOTM3MPOBAaHHBIX TKaHeil. B xome Mukoo-
IMYeCKOr0 MCCIefoBaHMA OuoMarepyana OKOJIOHOCOBBIX
nasyx OwUL Bbifiened Fusarium oxysporum. MVIK: anupy-
mag. >8 Mkr/mi, amdo. B 1 mxr/m, ¢payunt. > 64 MKr/miI,
mukad. > 8 MKr/MII, Kacrod. >8 MKI/MJI, HO3aK. > 8 MKI/MII,
BOPUK. 8 MKI/MJI, UTpaK. >16 MKI/MJI, QyK. >256 MKI/MIL
Antudynranphas Tepanus JIK amdo B 6buta apdexrus-
HOI1, OIHAKO TTAI[MeHTKa CKOHYA/IaCh OT IIPOTPeCCHPOBAHVIA
OCHOBHOTO 3a007IeBaHMsA. Y BCeX IAIVIEHTOB IIPOBOAVINCD
IIOCEBBI KPOBY, OGHAKO I'€MOKY/IBTYPBL He ObUIO IOMTY4eHO
HJI Y OJIHOTO IIaI[VIeHTa.

BoiBopbl

VIuBasuBHblT Gy3apros pasBUICS MIPEUMYIIECTBEHHO Y 11a-
IIMIEHTOB C PE3UCTEHTHBIM TeYeHMEeM OCHOBHOTO 3a60JeBa-
H1is1. OCHOBHBIM OPTaHOM IOPAXKEHMsI ObIIN OKOIOHOCOBBIE
[a3yXiu, TeMAaTOT€HHON AMCCEMMHALMM He HaOII0fanoch.
Bosbymurenn ¢ysapnosa Esolani (FSSC) m Eoxysporum
(FOSC), neMoHCTpMpOBaIM BBICOKIIT YPOBEHb PE3MCTEHT-
HOCTHM K aHTUQYHTA/IbHBIM IperaparaM. MUKpocKommde-
CcK1e mpu3Haku ¢ysaprosa B 6roMarepuae HeCeuQIIHbI
U Tpe6YIOT 00513aTeNbHOTO KY/IbTypPaTbHOTO UCCIEOBAHMA.
JleyeHue MHBAa3MBHOTO (y3aprosa BKIHOYAIO aHTUMUKOTHU-
YeCKYIO TepaIuio U XMPYPrudecKoe edeHne, yCIex 3aBucer
OT KOHTPOJIs1 OCHOBHOTO 3a00/IeBaHIIA.

KnioueBble cnoBa

VInBasuBHBI Qy3apyos, reMaToNOrn4eckyie ¥ OHKOreMaTo-
norndeckye 3ab6oeBaHMsA, OKOJIOHOCOBBIE TTa3yXu, XUPYyp-
TI9eCcKOe JIe9eHNe, PESUCTEHTHOCTD.
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Surgical experience in the treatment of invasive fungal disease of upper respiratory tract
in hematological patients and patients who have a new coronavirus infection caused

by SARS-CoV-2
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Introduction

In recent decades, there has been an increase in patients with
invasive mycoses (MI) of the upper respiratory ways. This
trend is due to increased numbers of patients with various
risk factors, e.g., immunodeficiencies caused by prolonged
use of glucocorticoids (GCS) and other immunosuppressive
drugs in oncological and hematological diseases, allogeneic
hematopoietic stem cell transplantation (allo-HSCT) fol-
lowed by graft-versus-host disease (GVHD), HIV infection,
prolonged massive antibacterial therapy, diabetes mellitus,
bronchial asthma, prolonged staying at the intensive care
units etc. Currently, higher MI occurrence may be assigned
to pandemic of the new SARS-CoV-2 infection, secondary
immunodeficiency conditions due to COVID-19 and its
treatment. The purpose of the work was to study the features
of risk groups, specific endoscopic and X-ray patterns in dif-
ferent lesions of nasal cavity and paranasal sinuses caused
by various pathogens in the invasive mycoses, as well as to
evaluate efficiency and features of surgical treatment in im-
munocompromised patients with sinus-orbital form of the
disease.

Patients and method

Clinical analysis included 9 cases with IM observed at the
R.M. Gorbacheva Research Institute (7 hematological pa-
tients over 2018 to 2021), as well as two patients who un-
derwent COVID-19, treated at the Department of Otorhi-
nolaryngology (Pavlov University) in 2021.

Results

The patients with MI had different background disorders,
e.g., agranulocytosis after antitumor chemotherapy for acute
leukemia (n=4), allo-HSCT (n=2) performed, resp., for acute
leukemia and Hurler syndrome, and drug-induced hap-
ten agranulocytosis (n=1), as well as usage of GCS for the
COVID-19 treatment (n=2). The group included 3 males
and 6 females at the age of 1.7 to 80 years, 3 children (33.3%)
and 6 adults (66.7%). The main clinical manifestations of
MI affecting upper respiratory tract were as follows: fever
reaction >38°C (78%, only in hematological patients), na-
sal breathing disorder (100%), local hyperemia and facial
edema (78%), pain/pressure and feeling of overflow in the
facial area (78%), headache (44%), ptosis (22%), ophthalmo-
plegia (11%). Diagnosis of MI in 100% of patients included
computed tomography (CT) of the paranasal sinuses, en-
doscopic examination, biopsy, direct microscopy, cultural

examination of the biopsy. CT signs of MI included decreased
pneumatization of sinuses (100%), destruction of bone tis-
sue (78%). Sufficient lesions were revealed by endoscopy,
i.e., necrosis of the mucous membrane (88.9%), destruction
of bone structures (77.8%). The diagnosis of MI was estab-
lished using microscopy with calcofluor staining of biopsy
specimens (100%). Mycological studies in MI patients have
revealed mucormycosis (n=4), fusariosis (n=2), aspergillo-
sis (n=2), a combination of mucormycosis and aspergillosis
(n=1). The patients received systemic antifungal therapy in
accordance with international guidelines. Surgical treatment
was performed in 100% of patients with mucormycosis and
fusariosis as emergent care. Surgery in aspergillosis was car-
ried out upon restoration of hematopoiesis.

Conclusion

Immunocompromised patients are at increased risk for de-
velopment of invasive mycoses. Extremely rapid spread is
a typical feature of MI, with development of significant le-
sions, e.g., tissue necrosis, destruction, bleeding, penetration
into the orbit, or cranial cavity. The key efforts include early
drug therapy and surgical intervention which is determined
by a specific pathogen.

Keywords

Invasive mycosis, immunosuppression, oncohematological
group, graft-versus-host disease.
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Beepenue

B mocnepume pecAtunetys HabmofaeTcs POCT YMCIA TIa-
IIMeHTOB C MHBa3MBHBIMU MuKosamu (VM) BepXHUX HbIxa-
TE/NbHBIX ITyTell. ITO CBA3AHO C yBelNM4eHMeM KOIM4ecTBa
MAIVeHTOB ¢ (aKTOpaMy pUCKa — MMMYHOfeUINTHbIE
COCTOAHNA, BBI3BAaHHbIE JUINTEIbHBIM MCIIOIb30BaHMEM
rmokokoptukougHeix  (I'KC) m  mMMyHOCYyIIpeccMBHBIX
IpenaparoB, OHKOIOTMYECKIE Y TeMaToJIorn4ecKue 3abo-
NeBaHMA, AJUIOTeHHasA TPaHCIUIAHTAlMA I'eMOIIO3TUYECKIX
cTBONOBBIX KieTok (awno-TI'CK), peakums «TpaHCIIaH-
tar-npotus-xo3sinHa» (PTIIX), BUY, mnurenpHas mac-
CUBHas aHTMOAKTepuasbHas Tepams, caxapHblil fuaber,
OpOHXMabHas acTMa, NIUTEIbHOE HAXOXKJIEHUE B PeaHu-
MallMOHHOM OTZe/IeHnN. B HacTosAIee BpeMs aKTyaTbHOCTh
BO3HUKHOBeHNA VIM yBenmmumiach B CBA3M C MaHAeMMeN
HOBOJI KopoHaBupycHoit nHpexkunn SARS-CoV-2, BrO-
pu4HBIM nMMyHomedunuToM Ha pone COVID-19 u ee ne-
geHns. Ilenb paboThI COCTOsANA B U3YIEHUN O0COOEHHOCTEN
TPYIII PUCKA, OCOOEHHOCTeIl SHJOCKONNYECKO U PEeHTTe-
HOJIOTMYECKOi KAapTUMHBI IpPY MOPAXEHUM IIOJIOCTU HOCA
U OKOJIOHOCOBBIX Ia3yX, BbI3BAHHBIX PasINYHBIMU BO30Y-
IUTENSAMU MHBAa3sVBHOTO MMKO33, OlieHKe 3 deKTUBHOCTH
U 0COOEHHOCTAM XMPYPIMYECKOTO JeYeHNs y UMMYHOKO-
IPOMETVPOBAHHBIX MAI[MEHTOB IIPY CUHYCO-OPOUTANTbHO
¢dbopme 3ab6oneBaHysL.

naLl,VIEHTbI n MeToAbl

B amanm3 Bxmouenst 9 ciydaes VIM, B T.4. 7 6ONMBHBIX Te-
maronornyeckoro npopwia 8 HUMOOIuT um. P. M. Top-
6a4eBoil B nepuop ¢ 2018 mo 2021 rr., a Taxxke 2 manm-
eHTa B oOTHeNeHun ortopuHonapuaronornun IICII6IMY
um. V. I1. TTaBnosa B 2021 rogy, neperecmux COVID-19.

Pe3ynbtatsl

[Tanmentsr ¢ MM umenu ¢poOHOBBIE COCTOSHUS: arpaHy/Io-
I[UTO3 B pe3y/lbTaTe MPOTMBOONYXOIEBO XMMUOTEPANINA
10 TOBOAY OCTPBIX Jeitko30B (n=4), amwro-TTCK (n=2) ¢
OCTpBIM JIeIKO30M U cuHApoMoM lypnep, 1 cmyuait re-
KapCTBEHHOTO TalTeHOBOTO arpaHy/IOIUTO3a, a TaKxke
npumenenne [KC prsa nedenus COVID-19 (n=2). Ipynma
BK/IIOYa/a 3 MY>XKYMH M 6 >KEHIIUMH B Bo3pacTe OT 1 roma
8 mecsues mo 80 nmeT, B T.4. 3 geteit (33,3%) 1 6 B3pOCIBIX
(66,7%). OCHOBHBIMY KIMHWYIECKUMI TposBieHusamu VM,
BEPXHMX J[BIXaTeJIbHBIX IIyTell ObUIM: JMXOpajKa BbIIIe
38°C - 78% (TOMBKO y TreMaTONOTMYeCcKMX IalJeHTOB),
HapylleHe HOCOBOro pbixanusa - 100%, rumepemus
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U JIOKAJIbHBI OTeK uIia — 78%, 60mb/maBeHe 1 IyBCTBO
nepenonHenys B obnmacTy muua — 78%, rooBHas 60/mb —
44,4%, nto3 - 22,2%, oprampmorterna — 11,1%. [TuarHo-
ctuxa VIM nposogunachk y 100% manyeHTOB, BK/I0OYas KOM-
nbloTepHyIo ToMorpaduio (KT) 0KoI0HOCOBBIX Na3yx, 9H0-
CKOIIMYECKUIT OCMOTP, OMOIICHIO, IPAMYI0 MUKPOCKOINIO,
Ky/IbTypaibHOe ucciaefoBanye Ouonrara. KT-nmpusnaku
VIM 6pUmn CIenyroLyIMu: CHIDKeH)e THeBMaTU3aluyl CUHY-
coB - 100%, ecTpyK1msa KOCTHOM TKaHu — Y 78%. IIpu sanpo-
CKOIIMYECKOM OCMOTp€ BBIAB/IEHbI: HEKPO3 CIIM3UCTOI 060-
o4k — 88,9%, paspyleHne KOCTHBIX CTPYKTYp — y 78%.
JIuarnos VIM 6bU1 yCTaHOBJIEH C MCHONb30BaHMEM MUKPO-
CKOIIVM C OKpacKoit buonrata Kaabkodmoop 6embim (100%).
Imnonorna VIM: mykopmukos (n=4), ¢pysapuos (n=2), ac-
nepruuies (n=2), coueTaHyie MyKOPMIKO3a I aclepruesa
(n=1). ITanueHTHI IOTyYaaM CUCTEMHYIO IIPOTUBOIPUOKO-
BYIO TepaIio, B COOTBETCTBUY C MEX/[YHAPOTHBIMI PEKO-
MeHJjanuAM. XUpyprudeckoe jnedeHue mposefieHo y 100%,
HanyeHTaM ¢ MyKOPMIKO30M U (py3apuo30M B 9KCTPEHHOM
HOpsAIKe, MAlYeHTaM C acllepriie3oM — Ha GpoHe BOCCTa-
HOBJIEHVSI KDOBETBOPEHNIA.

3aKnioueHue

VIMMyHOKOMIIDOMETHPOBAHHbIE ITAI[VIEHTbl COCTABIISAIOT
TPYIITYy MOBBILIEHHOTO PMCKA PasBUTUS MHBA3VBHBIX M-
k030B. OcobenHoctbio VIM sBsieTcss KpaitHe ObICTpoe
pacnpocTpaHenne ¢ GOpPMUPOBAHMEM 3HAYNUTEIBHBIX I10-
paXeHWIT B Blfle HEKPO3a, AECTPYKLUM, KPOBOTEUEHUS,
IPOHMKHOBEHNUsI B OpONTY, HONOCTb depena. KiroueBbim
SIBJISIETCSl PAHHSS JIeKapCTBEHHAs! Tepalusi M XUpyprude-
CKasi TAKTUKA, KOTOPas OIIpee/sieTCsi KOHKPETHBIM BO30y-
[UTETEM.

KnioueBble cnoBa

VIHBa3MBHBIN MIKO3, MMMYHOCYIIpE€CCIA, OHKOIreéMaTOos10-
r'm4eckas rpyiia, peaknyusa «TPpaHCIUVIAHTAT-IIPOTUB-XO03A-
MHa».
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Detection frequency of herpesviruses in colonic mucosal biopsies in the patients with
intestinal complications after hematopoietic stem cell transplantation
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Introduction

Intestinal syndromes are common after allogeneic HSCT,
due to acute graft-versus-host disease (aGVHD) and/or
infectious conditions. Later on, they may manifest as over-
lap syndrome combining the features of acute and chronic
GVHD. Early reactivation of herpesviruses is a common
finding after intensive cytostatic therapy and HSCT. The aim
of our study was to assess detection frequency of cytomeg-
alovirus (CMV), Epstein-Barr virus (EBV), human herpes-
virus type 6 (HHV6) and herpes simplex virus (HSV) in
colonic mucosal biopsies within first 180 days post-HSCT,
as well as their possible association with common clinical
complications.

Materials and methods

Our study group included 119 patients (1 to 72 years old)
admitted to the R. Gorbacheva Research Institute for allo-
HSCT from 2014 to 2020. Most patients were treated for
acute myeloid leukemia (n=34), acute lymphoblastic leu-
kemia (n=36), Hodgkin’s disease (n=10), severe aplastic
anemias (n=15). The patients were subjected to haploi-
dentical related (48%), allogeneic unrelated (41%), or al-
logeneic related HSCT (11%). Bone marrow or peripheral
blood stem cells were transplanted in, resp., 42 and 58% of
cases. Myeloablative conditioning was applied in 57% of
cases. A total of 155 diagnostic forceps biopsies of colonic
mucosa were taken during diagnostic fibrocolonoscopy in
the patients with intestinal syndromes. The endoscopy was
made in severe therapy-resistant intestinal syndromes. In-
testinal GVHD or local infections were assessed by means
of clinical criteria and biopsy histology. Most biopsies were
taken from descending and sigmoid colon (52%) followed
by transverse colon (25%), ascending colon (10%), caecum
(5%), ileum (5%). All patients or their guardians have giv-
en their informed consent for medical procedures (HSCT
and endoscopy). The samples of mucosa (3 to 6 specimens)
were studied by standard histology with immunoassays for
some viral antigens. DNA from colonic mucosa was moni-
tored for EBV, CMV, HSV, and HHV type 6 A/B by means of
commercial PCR test systems. The results were considered
positive or negative, at a sensitivity of 400-1000 gene copies/
mL (depending on the virus type). Statistical evaluation was
performed by Statistica 10 software, using both parametric
and non-parametric criteria.

Results

Positive HSV findings in colon mucosa were infrequent (up
to 8% at 2-3 months post-transplant). High HHV6 incidence
(a mean of 62%) was revealed over 6 months, whereas CMV
reactivation was less common in mucosal biopsies (28-35%)
within 4 months post-transplant. EBV incidence exhibited

a significant increase, especially, at later terms (until 5-6
months post-HSCT). In available time-matched blood/biop-
sy pairs, the HHV6 detection rates in colon mucosa was suf-
ficiently higher than in blood samples (resp., 59% and 18%,
p<0.04). The CMV and EBV detection rates were similar in
colon and blood samples. A significant correlation was found
between blood and colon positivity for both CMV and EBV
(r=0.489 and r=0.583; p<0.05). Looking for possible associa-
tions between positive viral findings in mucosal biopsies and
patient characteristics, we did not reveal any significant cor-
relations with most demographic and clinical features of the
patients, including age, gender or primary diagnosis of the
patients. However, we have revealed significant associations
between EBV incidence and some post-transplant outcomes.
E.g., higher EBV detection rates in colonic mucosa correlat-
ed with prolonged bone marrow engraftment in terms of de-
layed leukocyte and platelet recovery. Moreover, increased
frequency of EBV-positive colonic biopsies was found in de-
ceased patients with intestinal syndromes (resp., 56% versus
21%, p=0.02).

Conclusion

Significant correlation between EBV incidence in blood
and gut biopsies suggests some relations between systemic
and local EBV reactivation. Moreover, post-transplant he-
matopoietic reconstitution seems to be associated with local
EBV reactivation, thus confirming a special role of EBV in
post-transplant complications within 6 months post-trans-
plant.

The study was supported by the Russian Science Foundation
(Grant No. 22-15-00149 of 18.05.2022).
Keywords

Hematopoietic stem cell transplantation, colonic mucosa,
biopsies, herpesviruses, detection rates, clinical associations.
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Beepenue

KumreuHple CHMHIPOMBI 4acTO BCTPEYAIOTCA IOC/IE QIo-
renHolt TI'CK B cBA3M ¢ ocTpoit peakumell «TpaHCIIIaH-
tar-npotuB-xo3simHa» (OPTIIX) wu/mnm mHEKIMOHHBIX
OCTIOKHEHMIA. B flanbHeileM OHM MOTYT IPOABIATHCA
OBepJIaIl-CUH/IPOMOM, COYETAIONIVM YePThl OCTPON U XPO-
Hudeckort PTIIX. PaHH:AA peakTuBauys reprecBUpycoB da-
CTO OTMEYAeTCsI MOC/Ie MHTEHCUBHONM I[UTOCTATUYECKOI Te-
paruu u TTCK. Llenpro Hatrero nccmegoBanus ObIa OLjeHKa
YacTOTBI BBbIABNIeHUA LuroMeranosupyca (IIMB), Bupyca
OnumrertHa-bapp (BOB), Bupyca repreca 4enoBeka THUIIA
6 (BI'Y6) n Bupyca mpocroro repueca (BIII) B 6nonrarax
C/IMBMCTON OOOJIOUKM TOJCTOI KMIUKM B TeYeHVe MEePBbIX
180 muert mocne TI'CK, a Takke X BO3MOXKHAsA acCoI[MaIis
¢ HanbosIee YaCThIMY KJIMHUYECKUMU OC/IOKHEHUSMIA.

Matepuansl u meTofbl

Mmr obcrenoBamu 119 manmentoB (B Bo3pacte or 1 roma
mo 72 net), nocrymysumx B HUNM nm. P. Top6adesoit s
amno-TI'CK ¢ 2014 mo 2020 rop, ¢ IepBUYVBIMI AVMAaTHO3aMIL.
[TepBUYHMM OCTPBIII MUETIOUAHBII 1eTiKo3 ((n=34), ocTpsii
mmmpobmacTHell  7eiiko3  (n=36), muMdorpaHyremMaTos
(n=10), TsKesble aracTudeckye anemuu (n=15). Bpimonus-
mch cnexytomye Buapl TTCK: rarmmonpeHTHIHasA POfICTBEH-
Hast (48%), a;toreHHast HepoypicTBeHHast (41%) wan ajutoreH-
Has poacrBeHHast TT'CK (11%). CTBo/IOBbIe KIIETKM KOCTHOTO
Mos3ra 1y TeprdepidecKoit KpOBY TPaHCITIAHTHPOBAIN, CO-
OTBETCTBEHHO, B 42 11 58% ciy4yaeB. MuenoabnariBHOe KOH-
IMLIMOHMPOBaHMe IPUMEHANIOCh Yy 57% manuenTos. ITocpen-
CTBOM JIMATHOCTUYECKOI (PMOPOKOTOHOCKONNM, Y OOMIBHBIX
C KMIIEYHBIMM CHHIpOMaMu ObUIM B3sIThI 155 uarHocTu-
YeCKMX IIUIIOBBIX OMOIICUIA CIM3MCTONM OOOMOYKI TOICTON
KUIIKY. DH/IOCKOINIO TIPOBOAVIIN IIPY TsDKENbIX Pe3VICTEHT-
HBIX K Tepanuy KUIIEeYHbIX cuHapoMax. Hamune kuieqdHomn
¢dopmsr PTIIX mnu kuiedHbIx MHQEKINI OLeHNBAN C I10-
MOIIBI0 KIMHUYECKX KPUTEPUEB M TUCTOJOTMYECKOTO JIC-
C/IenoBaHyA OMOICHIL. BOMbIIMHCTBO OMOITAaTOB GBIV B3ATHI
13 HUCXOJIAIIEN M CUTMOBUIHON KUIIKY (52%), moriepedHoit
obomounHoit (25%), Bocxopsieir obomounon kumku (10%),
cnenoi kumku (5%), mogsagomiHoi kumku (5%). Bee manm-
eHTBbI amy MHPOPMUPOBAHHOE COIZIACHe HA METUIIMHCKIE
nporenypsr (TTCK u snmockommio). O6pasipl CM3UCTON
(ot 3 mo 6 06pasLoB) MCCIENOBAIN METOOM CTAHHAPTHO
TUICTONIOTMY C VIMMYHOAVATHOCTYKOJ HEKOTOPBIX BUPYCHBIX
anTureHoB. [TI]P-anarnocTuka reprecsupycos (LIMB, BIIT u
BI'Y6 A/B) B o6pasiiax cIusucToi 060/I0YKY TOICTON KMIIKY
TeCTUPOBA/IN C NMoMOIIbI0 KoMMepuecknx IIIP TecT-cucrem.
PesynbraThl cumTanmy MomoKUTENbHBIMM VIV OTPULIATENbHbI-
MU IIpU YCTAHOB/IEHHOI 9yBCTBUTENbHOCTY 400-1000 KoMt
reHa/MI (B 3aBUCYMOCTY OT THIa Bypyca). CTaTUCTUYeCKyIo
OLIHKY IIPOBOAWIN C IIOMOIIBIO IIPOrPaMMHOrO obecrede-
HuA Statistica 10 ¢ ucrionb3oBaHMeM KaK IapaMeTpUUYecKIX,
TaK ¥ HellapaMeTPUIECKIX KPUTEePIEB.
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Pe3synbtatbl

[MonoxxnrenpHble Tectsl Ha BII B crmsmcroit o6onouke
TOJICTOM KMIIKM 6bimn peaku (1o 8% uepes 2-3 mecsria mo-
cjle TpaHCIUIaHTanuu). Beicokas gactora BI'U6 (B cpenrem
62%) 6bU1a BBLABJIEHA B TeYeHe 6 MeC, TOI/ja KaK peaKTHBa-
nys [IMB B 6monrarax 6bl1a cylecTBeHHO HIDKe (28-35%)
B TeueHne 4 mec noce TTCK. Yactora obHapyxenus BOb
IOCTOBEPHO BO3pacTanaa B 6oJee IO3gHME CPOKM (o 5-6
mec. mocite TTCK). B ogHOBpeMeHHO B3sTBIX 00pasijax Kpo-
BU 11 6uonTaToB yactora obHapysxeHna HHV6 B cmsucroit
000/I04YKe TOJICTOV KUIIKY ObUIa 3HAUUTEIBHO BbIIIE, YeM
B o0pasiax KpoBu (COOTBETCTBEHHO, 59% 1 18%, p<0,04).
[Tpouent obuapyxeunss LIMB 1 BOb 6b1 ofHaKOBBIM B
06pasiiax TONICTOI KMIIKY ¥ KPOBU. 3HAUMMast KOPPeIALs
Obl1a 06HApY)KeHA MEKY BbIsABIEHIEM BUPYCOB B KPOBU I
CIM3UCTON TOJICTOM KUIIKM, KaK B oTHouleHuu [IMB, Tak
n B9b (r=0,489 u r=0,583; p<0,05). B momckax BO3MOX-
HBIX aCCOIMALMII MEXAY IHONTOXUTENbHbIMU Ppe3y/bTara-
MM OMOIICUU CTIMBUCTON OOONOYKM M XapaKTePUCTUKAMU
HAI[VIEHTOB, MBI He BBIABMIN KaKMX-TMOO CYIeCTBEHHBIX
KOPPEALNIL C 6OTBIIMHCTBOM AeMOTpapuIecKIX 1 KIVHMU-
YeCKMX XapaKTEePUCTVK IALMEHTOB, BKI0Yas BO3PACT, IO
VWIN TIEPBMYHBIN AMATHO3 MAIMEHTOB. TeM He MeHee, MbI
BBIABIIM 3HAYNTENbHYIO CBA3b MEXJy 3a0071eBaeMOCTBIO
B95b u ocnoxxnenusmu TI'CK. Hampuwmep, 60mee Bbicokue
nokasareny obHapyxenus BOb B cnusucroit o6omouke Tos-
CTOJ KUIIKU KOPPENMPYIOT C J/IMTETbHBIM IPVKUBIEHEM
KOCTHOT'O MO3Ta C TOUKM 3peHIA 3aMefI/IEHHOTO BOCCTaHOB-
JIeHNsT 9VCIa JIEMIKONNUTOB ¥ TpomboruroB. Kpome Toro,
noBblIeHHas yacToTa EBV-nonosxuTenpHbIX Ouoncuii Tosu-
CTOV KMIIKM ObIa OOHapy»)eHa y yMepIIUX MalUeHTOB C
KUIIEYHBIMU CUHIPOMaMH (COOTBETCTBEHHO, 56% HpPOTUB
21%, p=0,02).

3aknioyeHue

JocToBepHasa KOppenAnysa MeXHy JacToToil BOb B kxpoBn
u b6uonTarax KUIIEYHMKA IPeNINoaraeT Hanudyue CBs3U
MeXXIY CUCTeMHOII I JIOKa/IbHON peakTuBanueir BOb. bonee
TOTO, MOCTTPAHCIIAHTAIIVIOHHOE BOCCTAHOBJICHE KPOBET-
BOPEHN, NTO-BUAVIMOMY, CBSI3aHO C JIOKA/JIbHOJ PeaKTVBa-
nueit BOb, uro nopTeepxgaer ocobyio ponbs BOb B mocrt-
TPAHCIJIAaHTAIVIOHHBIX OC/IOKHEHIVIAX B TeUeHNe 6 MecsAIeB
TIOCTIe TPAHCIUTAHTALINIA.
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I Detecting mycoplasma contamination of cell cultures by means of digital drop-PCR
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RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
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Introduction

Mycoplasma is a common contaminant of cell cultures.
Small size and resistance to many antibiotics prevents their
timely detection and elimination. Mycoplasma, exhausts the
nutritional medium, inhibits the in vitro cell growth, alters
distinct properties of cultured cells (metabolism, prolifera-
tion, gene expression) thus making it difficult to use them in
experiments as model lines and interpret the study results. In
this regard, it is extremely important to control the presence
of this pathogen in laboratories. The method of digital drop
PCR allows this assays at high specificity and reproducibility
level thus making it preferable in the absence of alternative
assays. The purpose of this work was to adapt droplet digital
PCR technique for detection mycoplasma contamination of
cell cultures, as well as to screen for mycoplasma the avail-
able human cell lines at the laboratories of R. Gorbacheva
Research Institute.

Materials and methods

Within the framework of this study, we tested the K562,
Raji, Hek293, THP-1 cell cultures with suspected contam-
ination. Their aliquots were thawed and cultured in appro-
priate media for 48 hours prior to sampling. The cells were
then washed of the culture medium by centrifugation and
resuspension in phosphate-buffered saline. Further on,
whole genome DNA was isolated from the cells using spin
column isolation technology (GeneJETGenomic DNA Puri-
ficationKit, ThermoFisher, USA). Concentration and quality
of DNA preparation was measured using a Nanodrop device.
To detect mycoplasma contamination, the MycoReal-Time
(Evrogen) reagent kit was used, with detection of mycoplas-
ma DNA by the RT-PCR method with TagMan probes, but
with the addition of the ddPCR™ SupermixforProbes rea-
gent kit specific to the digital droplet PCR (Bio-Rad, USA).
The droplets were generated, and fluorescence was read us-
ing a QX200 AutoDGDropletDigital PCR System (Bio-Rad,
USA) with automatic droplet generation.

Results

In order to adapt the MycoReal-Time (Evrogen) protocol to
digital droplet PCR, the following combination of reagents
per reaction was used: 10 pl ddPCR™ Supermix for Probes,
5 ul 5X OligoMyco RT, 2 pl cell line DNA sample or My-
coDNA Control. To avoid an overload of DNA-containing
droplets, positive control samples were diluted 4 times rela-
tive to those recommended by manufacturer. The total reac-
tion volume was 25 pl. PCR was carried out as follows: 95°C,
10 min; (95°C, 10 sec; 60°C, 1 min)x45 cycles. Fluorescence
values were read in the FAM channel. Using this protocol,
a positive control signal from the MycoReal-Time kit (Eu-
rogen) was successfully detected. Screening of laboratory
cell lines showed that three out of four analyzed cell lines
(K562, HEK2963T and THP-1) were contaminated with
mycoplasma. An attempt to eliminate K562 contamination
by culturing them in the presence of clindamycin (900 pg/
ml) and ciprofloxacin (120 pg/ml) for 14 days was successful,
i.e., mycoplasma was not detectable by the digital drop PCR
technique.

Conclusion

According to the results of digital droplet PCR, the Myco-
Real-Time kit protocol (Evrogen) was successfully adapted
to the QX200 AutoDGDropletDigital PCR System (Bio-Rad,
USA). This technique may be used on routine basis in the
laboratories of R. M. Gorbacheva Research Institute for the
control of mycoplasma contamination of cultured cell lines
and primary cultures of human cells.

Keywords

Mycoplasma, contamination, cell cultures, DNA, polymer-
ase chain reaction (PCR), digital drop PCR.

BbisiBNeHMe KOHTAMUHALMN KYNbTYp KIETOK MUKOMAa3Moi MeToaoM uudposoi KanenbHoi MLP

puna A. Cupoposa, Anena V. Illakuposa, Tumodeii E. Kapnos, Ipocnasa B. Komaposa, Kupwmn B. Jlenuk,

Anexcanpp [I. Kymarun

HMII demcxkoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P. M. Topbauesoti, Ilepsviti Cankm-Ilemep6ypeckuii
eocyoapcmeennoiii meouyunckuil ynusepcumem um. V. I1. ITaenosa, Canxm-Ilemep6ype, Poccus

Beepenue

MukonasMa — OiIH 13 pacIpOCTPAHEHHBIX KOHTAMIHaH-
TOB KJIETOYHBIX Ky/IbTyp. Hebonbiuue pasmepsl U ycToindm-
BOCTb KO MHOTVIM aHTMOMOTVIKAM 3aTPY[HAIOT ee CBOeBpe-
MeHHOe BBIABJICHME 1 yCTpaHeHMe. MIKoIITa3Ma, o0eq s
Cpefly, YTHeTaeT KIEeTOYHBI POCT KY/IbTYpbl, M3MEHAET
pas/myyuHble CBOJICTBA KY/IBTMBMPYEMbIX KIeTOK (MeTabo-

nm3M, Iponngepalnio, SKCIPeCcCuio TeHOB), 3aTPYAHSI UX
UCTIONIb30BaHME B 3KCIIEPMMEHTAaX B KaueCTBE MOJIeTbHbIX
JVHMIT ¥ VMHTEepPIpeTalyio IOoNy4aeMbIX Ha KOHTaMMHMU-
POBaHHBIX K/IETKAX Pe3y/NbTaToB. B CBA3M ¢ aTuM, KpaiiHe
Ba)XHO KOHTPO/IMPOBATh Ha/M4Me JAHHOIO MaTOTeHa B JIa-
6oparopusx. Meron undposoit kamenpuoit [TIIP mo3so-
€T [eaTh 9TO C BBICOKMM YPOBHEM CIELU(PUIHOCTU U
BOCIIPOM3BOAMMOCTH, YTO BBICTYIAe€T Ha IeEpBbINl IIaH
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IIPY OTCYTCTBUY Q/IbTEPHATUBHBIX METO/[OB MCC/IEIOBAHMA.
Llenpio maHHOI PabOTHI SABAAETCS afanTalus MeTofa Lud-
posolt kanenbHoN IIIIP mIA BBIABNEHMA KOHTAaMMHALAN
KY/IBTYp K/I€TOK MUKOIUIa3MOIL, @ TaK)Ke CKPUHUHT MMeIo-
muxcs B maboparopussx HMV JOTuT um. P. M. Top6adesoit
K/IETOUHBIX JIMHUIL YeJIoBeKa Ha HaIM4ye 3TOr0 MUKPOOP-
raHusmMa.

Marepuanbl n metToabl

B pamkax JaHHOTO MCC/IETOBaHMS OBUIM IPOTECTUPOBAHBI
KynbTypbl KineTok K562, Raji, Hek293, THP-1c nopospenn-
€M Ha KOHTaMMHAIMI0 MUKOIIa3MOIL. VIX alMKBOTHI ObIIN
PasMOPOXKEHBI ¥ KY/IbTUBMPOBAINCH B COOTBETCTBYIOIINX
Cpefax B TedeHMe 48 4acoB [0 BBIIONHeHNU:A aHanusa. [lo-
CJIe 9TOTO NMPOBOAMIN OTMBIBKY K/I€TOK OT KY/IbTYpalbHOI
Cpenbl TyTeM LeHTpUYTUPOBaHNS U PeCyCIIeHANPOBaHMsA
B (pocaTHO-coneBoM 6ydepe. 3aTeM U3 KI€TOK BBIAEIIAIN
renoMHy!0 JHK ¢ ucnonp3oBaHueM TeXHOIOTUY BBIfeTe-
HUS Ha cnuH-KomoHkax Habopom GeneJETGenomic DNA
PurificationKit (ThermoFisher, CIIIA) o MHCTPYKLuM IpO-
usBopurens. KoHneHTpaunoo u kadecTBo BoiieneHus [JHK
U3MepsUIN C UCIIOIb30BaHyeM npubopa Nanodrop. [Ins BbI-
SIBJIEHNsI KOHTAMMHAIIMY MUKOIIIa3MON MCITONIb30Ba/I Ha-
60p peaktuBoB MycoReal-Time(EBporen), B koropom JTHK
MMKOIUIa3M BbIABIAIT MeTofoM IIIIP B peanbHOM Bpeme-
HII ¢ 30HAaMu Tna TagMan, Ho ¢ fobaBneHueM criennny-
Horo msa nudposoit KanenpHoitr IIIIP Habopa peareHTOB
ddPCR™ SupermixforProbes (Bio-Rad, CIIIA). lenepannio
Karenb M cuuThbiBaHMe (GIyopecLieHIMy IPOM3BOAMIN Ha
npubope QX200 AutoDGDropletDigital PCR System(Bio-
Rad, CIITA) ¢ aBTOMAaTI4IeCKOlI TeHepalyeli Kalle/b.

Pe3ynbratbl

C uenblo aganranyy nporokona MycoReal-Time(Esporen)
s nudposoit kanemproit IIIIP ncmompsoBamy caegyo-

PO-01
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I[yI0 KOMOMHAIIMIO PeareHTOB Ha ONHY peakiuio: 10 MK
ddPCR™ Supermix for Probes, 5 mxn5X OligoMyco RT,
2 mxn obpasua JHK xiaerounsix muamit wim MycoDNA
Control. Bo usbexanune neperpysku xamnens JJHK, o6paser
HOJIOXKMTETIBHOTO KOHTPOJIA PasBOAMIN B 4 pasa OTHOCHU-
TENbHO PEKOMEHIOBAHHOTO pousBoanteneM. OO1mit 06b-
€M PeaKIIOHHOI CMeCH COCTAB/SIT 25 MKI. AMIuudunka-
LIMIO IIPOM3BOAM/IN TI0 CIefyloleMy mpoTokony: 95°C - 10
muH; (95°C - 10 cek, 60°C - 1 MuH)x45 nukioB. C4uTHIBA-
Hite (rryopecreHIny npousBopmmn no kaxnary FAM. Ilpu
TaKOM IIPOTOKOJIE YCIIELTHO OIpeNe/LANN CUTHAJI TIOTIOXKNU-
TE/IBHOTO KOHTpOssA 13 Habopa MycoReal-Time(EBporen).
CKpUHMHT KJIETOYHBIX JTMHMI Tab0opaTopuy MOKasas, YTo
B Tpex IpoaHanusuposaHHbIX juHUAX (K562, HEK2963T
u THP-1) us uerblpex oOHapy>KeHa KOHTaMMUHALWS MU-
Kornasmoil. IlombiTka ycTpaHeHMA KoHTamMuHauum K562
IpY VX KYIbTUBYPOBAHNUM B IPUCYTCTBUY KIMHIAMUIIVHA
(900 mxr/mm) u nunpodmokcannHa (120 MKr/MI) B TeUeHe
14 pHelt ObITa YCIEIIHOM, T.e. KOHTAMMHAHT He OOHapy-
XuUBaacs MeTonoM 1udposoit kamenbHoit [TIIP. Beiopsr.
CormacHo pesynpraraM Hudposoit kanemproit ITIIP, mpo-
ToKonm Habopa MycoReal-Time (EBporeH) 6bur ycIemHo
aganTrpoBaH s npubopa QX200 AutoDGDropletDigital
PCR System (Bio-Rad, CIITA). [JaHHBII METOX MOXXET Ha
PYTUHHOI OCHOBE NCIIONIb30BaThCs B mabopatopusix HUN
JOInT um. P. M. Top6aueBoit A/is1 KOHTPO/IsZ KOHTaMUHa-
LUV MMKOIUTa3MO¥ KY/IbTMBUPYEMbIX KJIEeTOYHBIX IVHUI U
HepPBUYHBIX KY/IBTYP KJIETOK 4eJIoBeKa.

KnioueBble cnoBa

MukomnnasMma, KOHTaMUHaIA, KJIeTouHble KynbTypsl, JTHK,
nonuMepasHas nennasn peakuus (I1IP), nudposas kanenn-
Has TP,

Hematopoietic stem cell transplantation in rare pediatric cancers and hematological
conditions: the N. N. Blokhin National Medical Research Center of Oncology experience
Teymur Z. Aliev, Irina O. Kostareva, Nara G. Stepanyan, Natalia A. Burlaka, Karina A. Sergeenko, Yuri V. Lozovan,
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N. N. Blokhin National Medical Research Center of Oncology, Moscow, Russia
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Introduction

Hematopoietic stem cell transplantation (HSCT) is one of
the key stages in treatment of children with malignant and
benign conditions. In some cases HSCT is the only radical
treatment method possible. It is also used in rare malig-
nant and non-malignant pediatric hematological diseases.
In some cases these non-malignant diseases belong to the
group of so-called precancerous states, which makes the top-
ic relevant for specialists working with pediatric neoplasms.
We present the N. N. Blokhin NMRCO experience of HSCT
in children with rare oncological and hematological diseases.
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Materials and methods

At the N.N. Blokhin NMRCO, a total of 17 pediatric patients
(median age 47 months, range 25-192 months; M/F=8/9)
with rare oncological and hematological diseases received
HSCT for retinoblastoma (RB, n=3), germ cell tumor (GCT,
n=8), Fanconi anemia (FA, n=2), dyskeratosis congeni-
ta (DC, n=3), and pleuropulmonary blastoma (PPB, n=1)
in 2019-2022. The patients underwent autologous (auto-
HSCT) and allogeneic (allo-HSCT) transplantations. All pa-
tients underwent pharmacological conditioning. In children
with AF and DC (allo-HSCT) in included Busulfan, Fludara-
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bine, ATG and Cyclophosphamide. In children with RB and
GCT (auto-HSCT) it consisted of Etoposide, Thiotepa, Car-
boplatin and Cyclophosphamide, while in a patient with PPB
(auto-HSCT) of Treosulfan and Melphalan. The HSC source
was peripheral blood (PB) in auto-HSCT, and bone marrow
(BM) from a sibling (n=4) or PSC from an unrelated donor
(n=1) in allo-HSCT recipients.

Results

All patients successfully underwent HSCT. In early post-
HSCT stages the following complications were registered:
Gr 1-2 skin toxicity, Gr 1-2 oropharyngeal mucositis, Gr 1-2
neutropenic enterocolitis. These complications were suc-
cessfully controlled by standard therapeutic interventions.
Signs of Gr 1 acute GVHD were observed in 2 allo-HSCT

recipients. Average time to engraftment after auto-HSCT
was D+12, and D+19 after allo-HSCT. No significant toxicity
was recorded. One death was observed in a child with RB
7 months after auto-HSCT due to relapse. The median fol-
low-up is currently 9 (1-25) months.

Conclusions

HSCT is an acceptable option in children with rare oncolog-
ical/hematological conditions. Each patient with such condi-
tion requires an individual approach to management during
HSCT and subsequent follow-up.

Keywords

Hematopoietic stem cell transplantation, oncology, hemato-
logy, rare diseases, children.

TI'CK npm pefKnx OHKONOrMYeCcKnx 1 rematonornyeckunx 3abonesanusx y gerei: onobit HMULL

OHKonorum um. H. H. bnoxuHa
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Csernana P. Bapgonomeena

HUM demckoii onkonozuu u eemamonozuu OI'BY « HMMUI] onkonozuu um. H. H. Broxuna» Munsopasa Poccuu, Mockea, Poccust

Beepenue

OpHUM M3 KIIIOYEBBIX ITAIOB TEPAIMU JleTell CO 3/10Kade-
CTBEHHBIMU U [OOpPOKaueCTBEHHBIMM HOBOOOpPA30BaHU-
AMM SIB/IAETCS TPAHCIUIAHTAIVS TeMOIIOSTUYECKUX CTBO-
noBbix kaetok (TT'CK). B psage cnygaes TT'CK sBnsercs
eMHCTBEHHbIM U paJuKanbHbIM MeTonoM neueHysa. TTCK
HIPUMEHSETCS Y IPU PEIKNX OHKOTOTMYECKNX U TeMaToIo-
TMYecKuX 3a00eBaHMAX y feTell. Pefkiue HesmoKkadyecTBEH-
Hble 3a007IeBaHMsA B psifie CIy4aeB OTHOCATCA K TPYIIIe, TaK
Ha3bIBaeMOI1 IIPeIONTyX0/IeBO TATOJIOTMY, YTO JieaeT TeMY
aKTYaJIbHO /IS CIIELMAINCTOB, pabOTAIOIMX CO 3/I0Ka-
4ecTBeHHBIMU HOBoOOpasoBanusamu (3HO) y pmereir. Mol
npencrasnsaeM onblT TI'CK y feTeit ¢ pegKuMU OHKONIOTH-
YeCKVMIU Vi TeMaTOJIOTYeCKIMM 3a007IeBaHNSIMU Y HeTell B
ycnosuax HMMUI] oukonorun nm. H. H. broxuna.

Marepuanbl n MeToAbl

B HUU pmerckoit oukonoruu u rematonorvuu (HVW JOul)
HMMII onkonorun um. H.H. brnoxnna 3a nepuop 2019 —
2022 rr. 6puta npoBefena TTCK 17 manmentam ¢ pefkuMu
OHKOJIOTMYECKVMI ¥ TeMaTOIOTMIECKMI 3a00/I€BaHMAMMU:
peruno6macroma (PB) n=3, repMIHOreHHO-K/IeTOYHASA OITy-
xonb (I'KO) n=8, anemunst ®ankonn (AD) n=2, Bpoxx/jeHHBDI1
muckepaTos (BII) n=3 u mieBpo-my/bMOHa/IbHasA 671acTOMa
(III1B) n=1.ITanyieHTaM BBIIOTHA/IVICh 8y TO/IOTMYHBIE (ay TO-
TICK) u amrorennsie (amwno-TI'CK) TpaHcrmaHTanum.
M:>K=8:9. Mennana Bospacta 47 (25-192) mec. Bcem nanm-
€HTaM IPOBOAMIOCH (hapMaKOIOrN4ecKoe KOHMIIOHUPO-
Banue: fnetsaMm ¢ AD u BT (amno-TI'CK) ¢ ucnonbsoBaHyeM
Bycynbgana, Omogapabuna, ATT n Huknopocdamupa, a
mersaM ¢ Pb u I'KO (ayTo-TI'CK) ¢ BxmoueHneM 3Tonosupa,
Tuorensl, Kap6onnaruuer n Iuknodocdamupa, a manm-
ety c IITIB (ayro-TI'CK) - Tpeocynbdana u Menbdarna-
Ha. Mcrounuk xnerok npu ayro-TI'CK - nepudepuyeckas
kpoBb (ITIK), mpu anno-TI'CK - koctHeit Mmo3r (KM) ot cu-
6mmura (n=4), IICK ot HepozncTBeHHOTr0 JOHOPa (n=1).

Pe3synbtathbl

IManuentsr ycnemrHo nepenecnyu stan TTCK. Ha pannmx
cpokax nocine TT'CK oTmeuanuch OClIOKHEHUA: TOKCUKO-
mepmusi 1-2 cremenu, opodapuHreanbHbII MYKO3UT 1-2
CTETIeHM, HEMTPOIEHNYECKMIT SHTEPOKOINUT 1-2 cTeleHu.
JlaHHbIe OCTIO>KHEHMs OB KYMMpPOBaHBI Ha (hOHe IpoBe-
meHus cra"paprHoi Tepamun. Ilpmsnakm octpoir PTIIX
1 c1. Habmojanuch y 2 manmeHToB nocie ammo-TTCK.
Boccranosenne neiikonossa npu ayro-ITCK B cpegnem
¢duxcuposanocs Ha 12 fenp, a npu awto-TT'CK - Ha 19-11.
3HaAYMMOIT TOKCMYHOCTY 3adMKCHPOBAHO He 6bII0. 3aduK-
CMpoBaH 1 JeTanbHbI MCX0f Y pebenka ¢ PB uepes 7 mec. B
CBsI3M C penupuBoM. Menyuana HabmogeHus — 9 mec. (1-25
Mec.).

BbiBoabl

TICK y peTeit ¢ pegKMMM OHKOTOTMYECKVMI/TEMaTO/IO-
TNMYEeCKNMU 3a6OH€BaHI/I}IMI/I ABJIAETCA 01'[LU/I€I7[ Tepam/m
C IIpMEM/IEMBIMIL P€3yIbTaTaMIA. Kaxppil manmeHT ¢ pep-
KM OHKOJIOTMYECKVIM VI T€éMaTO/IOTMYECKIM 3a007IeBaHIeM
Tpe6yeT VIHIVBUYaJTbHOTO MOJAXOJa K BENEHNIO Ha JTaIe
TT'CK u nocnenyomnero HabmogeHN.

KniwoueBble cnoBa

TpchrmaHTaumi T€MOIIOSTUYECCKUX CTBOJJIOBBIX KIJIETOK,
OHKOJ/IOIMs, TEMAaTONIOI N, peKune 336OHeBaHI/IH, OETN.
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Introduction

Some myeloablative total body irradiation (TBI)/total lym-
phoid irradiation (TLI) - based conditioning regimens prior
to allogeneic hematopoietic stem cell transplantation are an
effective treatment modality for some pathologic conditions.
However, the issues of early and long-term toxicity, as well
as some challenges in treatment planning and performance,
are still a matter of debate. We aim to share our experience
of interdisciplinary patient management in order to deliver
these regimens. We also try to evaluate the method’s toxicity
and effectiveness.

Materials and methods

From June 2018 to July 2022, 15 allo-HSCTs with TBI/TLI
as part of the conditioning regimens were performed in a
cohort of pediatric patients with refractory/recurrent B-ALL
(n= 6, 40%) and T-ALL (n=7, 46.8%), JMML (n=1), AA
(n=1). CNS involvement was registered in 40% of cases.
The median age was 10 (5-15) years, mean age was 9.4 years.
The median follow-up period was 24.2 (18 days-48 months)
months. The TBI/TLI was carried out in LDC MIBS clin-
ic using a linear electron accelerator “Varian Clinac 2100”
in Rotational Radiation Techniques mode with volumetric
modulation (VMAT). The total dose for TBI/TLI was 12
Gy (single fraction dose 2 Gy given twice a day) and 4 Gy
(single fraction dose 2 Gy, once a day), respectively. A rela-
tive limitation for TBI was patient’s height of >160 cm, in
which case the legs were bent in the knees and fixed with a
vacuum mattress. Supportive therapy during the period of
irradiation included infusion therapy and antiemetics.

Results

The following conditioning regimens were used: 11 cases
(83.4%), TBI/Thiotepa/Fludarabine; 3 (16.6%), TBI/Mel-
phalan/Fludarabine, and 1, TLI/Fludarabine/CyC/ATGAM.
The donors were haploidentical in 12 (80%), MRD in 1
(6.7%), and MUD in 2 (13.3%) cases, respectively. GVHD
prophylaxis included ATGAM/Rituximab/Abatacept in
combination with TCR-aB depletion (60%), CyC/Tacroli-
mus/MMF (26.6%), Cyclosporine or Tacrolimus/MMF
(13.4%). During the conditioning period we registered con-
stitutional (14.3%) and neurotoxicity (14.3%), toxic hepati-
tis 1 grade (14.3%), and mucositis (64.3%). Infectious com-
plications were registered in 100% of transplant recipients
(80% caused by Gram-negative bacteria) with most common
being enterocolitis (80%), CLABSI (13.3%), and UTI (6.6%).
Reactivation of CMV infection was seen in 21.5% cases.
The median time to granulocytes and platelets engraftment
was 15 (9-20) and 19.5 (9-30) days, respectively. Acute
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GVHD was registered in 40% of cases with most common
being cutaneous (28.6%) and intestinal (21.5%) forms, 1 case
was refractory. The 2-years OS and EFS comprised 57.1%
and 3-months HSCT-associated mortality was 21.4%. No
long-term complications were registered during the indicat-
ed follow-up period.

Conclusions

TBI/TLI conditioning regimens were well tolerated with low
incidence of early as well as delayed toxicity and are feasi-
ble in St. Petersburg hospitals. Based on results obtained it is
possible to recommend the method in routine practice to pa-
tients with appropriate clinical indications. Further studies
are needed in order to evaluate TBI-containing conditioning
regimens effectiveness and toxicity in comparison to other
regimens.

Keywords

Total body irradiation, allo-HSCT, children, hemoblastoses,
radiation therapy.
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Beepenue

KonpguunonupoBaHnue Ha OCHOBe TOTAJIbHOTO OOIy4eHMA
terma (TOT)/ toranproro mumdoupgaoro obnyuenus (TIIO)
IIpY @/UIOT€HHON TPAHCIIAHTAL[MY TeMOTIO9TUYEeCKUX CTBO-
noBbIx KireTok (amno-TT'CK) meMOHCTpupyeT BBICOKYIO
3¢ GeKTNBHOCTD IpU psAfie HO30mormit. OCTaloTCA JUCKYTa-
O€/IbHBIMU BOIIPOCHI paHHEN M OT[A/I€HHOM TOKCMYHOCTH,
a TakKe TPYFHOCTM IUIAHMPOBAHMA M MapIIpyTU3ALVN
nanyeHToB. Mbl omyicbiBaeM nepsbiii B CaHKT-IleTepbyp-
re ONBITOM MEXJUCLMIUIMHAPHOTO BeJjeHMsI MAlMieHTOB B
reprofie KoHaUIoHnposauys ¢ BkmoueHneM TOT c po-
IIO/IHUTE/IbHOM OLIEHKON TOKCMYHOCTH M 9(PeKTUBHOCTI
MeToza.

Marepuansl n meToabl

C urons 2018 no utonb 2022 BemmonueHno 15 amno-TICK ¢
BxmodeHreM TOT/TJIO B pexuMbl KOHAMIIMOHMPOBAHNA
npu pedpakrepHoM/penupusypyomeM Tedenun B-OJII
(n=6,40%) u T-OJIJI (n=7,46,8%), OMMIJI (n=1), AA (n=1).
[Mopaxxenne ITHC puarnoctuposano y 40% manyueHTOB.
Menuana Bo3pacta coctaBmna 10 et (ot 5 o 15 net), cpen-
HUIT BospacT — 9,4 neT. MennaHa Iepuofa HaOMOIeHNs —
4,2 mec (18 gHeit — 48 mec.). Dtan 06IyUeHMS IPOBORUIICS
B ycnosuax JINI MMBC Ha nuHeHOM ycKOpuUTene 37ek-
TpoHoB Varian Clinac 2100 B pexxuiMe pOTaLOHHOTO 00/Ty-
yeHust ¢ obvemuoit monyiuert (VMAT). Kypcosas ngosa
npu TOT/TJIO cocrasuna 12 Ip (pasosas gosa 2 Ip, gBax-
mbl B fieHb) u 4 Ip (pasoBas mosa 2 Ip, oguH pas B [eHD)
COOTBETCTBEHHO. OTHOCKUTENIbHBIM OTpaHMYEeHUEeM I VIC-
II0/Ib30BAHNS METOJA SIBJLAICS POCT 6omee 160 cM, 4TO Ipe-
OZIONIEBAJIOCh ITYTEM IPOBEJEHUA JIeYeHUSA C YMEPEeHHBIM
crrbaHueM HOT B KOTEHSIX, PUKCHPYeMbIX IPY ITOMOIIY Ba-
KyyMHOro mMarpaca. COlpoBOAVTe/IbHAS Tepalus B IepIof,
IpoBefieHNMs 00/TydeHNsl BKII0YaIa NHQY3MOHHYIO, IPOTHU-
BOPBOTHYIO TE€PAINIO.

Pe3ynbratsbl

Pacmipenienenue peXXMMOB  KOHIWIMOHMPOBAHUSA  OBUIO
cregyromum: 11 (73,3%) — TOT/Tnorena/®nygapabuy, 3
(20%) - TOT/Mendanan/dnygapadbun, 1 (6,7%) - TIIO/
Dnynapabun/I]®/Arram. B 3aBucrMoctu oT fOHOpa CTBO-
JIOBBIX KJIETOK, pacIpefiesieHre OblIo C/IeHYIOLIM: TallIon-
IEeHTWYHBII POJICTBEHHBIN JOHOP, n=12 (80%), MOTHOCTHIO
COBMECTUMBIII POACTBEHHDI ¥ HEPOLCTBEHHBIN TOHOD — 1
(6,7%) m 2 (13,3%) coorBercTBeHHO. [Ipodumakruka PTIIX
BK/Io4ana Arram/Purykcuma6/AbaTament B COYeTaHUM C
TCR-aB permrenneit IICK (60%), LI®/Takponmumyc/MMO
(26,6%), Huxnocnopun wm Takpormumyc/MM® (13,4%).
[TposiBNEHUSAMYU TOKCUYHOCTM B IIEPUOJ KOHUIMOHUPO-
BaHMs ObUIM KOHCTUTYLMOHanbHas (14,3%), HellpoOTOK-

cnaHoCTh (14,3%), TOKCMYECKMiT TermaTuT 1 CT. TSHKeCTu
(14,3%), myxosut (64,3%). B mocTTpaHCmIaHTalMOHHOM
nepuope y 100 % HanueHTOB PeruCTPUpPOBANUCh MH(DEK-
L[JIOHHBIE OC/IOKHEHWsI, Hanuboee 4acTble — SHTEPOKOIUT
(80%), xarerep-accoummpoBaHHas MH(EKUUS KPOBOTOKA
(13,3%), VIMII (6,6%), mpu 9TOM OTMe4YeHO Ipeobafanme
rpamMoTpuiarenbHoit Mukpogopsr (80%). Yacrora peax-
tuBaunu [IMB-undexuun - 21,5%. MennaHa BpeMeH! IO
BOCCTAHOBJIEHNS IPAHY/IOLUTOB ¥ TPOMOOLIUTOB COCTABHU-
ma 15 (9-20) n 19,5 (9-30) gueit cootBeTcTBeHHO. [IposiBie-
Hust octpoit PTTIX ormeuenst 40% caydaeB ¢ mpeobraza-
HIIeM KOXXHOIT (28,6%) 1 mHTecTHHAIBbHOI popMel (21,5%),
1 cnyuait pedpakreproro Tedenns. 2x netusass OB u BCB
ObII PAaBHOSHAYHBIMU M COCTaBWIM 57,1%. 3X MecsdHas
TTCK-acconumpoBasHas neTaabHOCTh Obi1a 21,4%. OTna-
JIeHHBIe OC/IOKHEHMsI 33 YKa3aHHbII [epuoy HaOMofeHs
He 3aperncTpUpPOBAHDL

BoiBopbl

Pexxumpl xonpunuonuposanusa ¢ TOT/TJIO nmeroT ynos-
JIETBOPUTENbHYI0 IEPEHOCUMOCTD, HU3KYIO YaCTOTy paH-
Hell ¥ OTCPOYEHHO! TOKCMYHOCTY, BHIIIOTHUMBI B YC/TOBMIAX
xiHuK CaukT-IletepOypra. YumrTbiBas IONydeHHbIe pe-
3y/IbTAaThl, METOJ, MOXeT ObITb PeKOMEHIOBAaH B KadecCTBE
PYTMHHON IPAaKTUKM C YIETOM KIMHMYECKNX ITOKa3aHUIL.
HanbHeriiie nccneqoBaHus HeOOXOAUMBI [ OLleHKM 3¢-
(eKTMBHOCTY M TOKCMYHOCTU METOfIA II0 CPaBHEHMIO C APY-
TVYMI peXXMMaMV KOHANIIVIOHVPOBaHMA.

KnioueBble cnoBa

ToranpHoe obmydennue tema, amwmo-TICK, merm, remo6-
JTACTO3BI, JTyYeBast TepaIis.
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I Specific characteristics of donor blood transfusions in pediatrics
Elvira A. Gasanova, Polina S. Kuga, Olga F. Slesarchuk, Maxim A. Kucher

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Elvira A. Gasanova, phone: +7 (931) 968-61-07, e-mail: Elviragasl @mail.ru

Introduction

Transfusions of blood components are an integral part of
therapy for in pediatric patients with cancer and hematolog-
ical conditions. Diagnosis, therapy type, previous treatment,
performance status, hematopoietic stem cell transplantation
type, and presence of ABO-incompatibility between donor
and recipient etc. are among factors affecting transfusion
therapy strategy. As overall number of blood transfusions is
high, the medical personnel is tasked with providing each
pediatric patient treated within bone marrow transplant
clinic with an individual and safe approach to transfusions.
This study aims to research the specific characteristics of
pediatric blood transfusions in transplant clinical as well as
at educating the nurses.

Materials and methods

Between 2018 and 2020 a total of 2104 pediatric patients
with acute leukemia, malignant neoplasms, non-malignant
hematological diseases, and inherited conditions were treat-
ed in RM Gorbacheva Research Institute. A total of 489 he-
matopoietic stem cell transplants (HSCTs) were performed
with 327 of them being allogeneic and 162 being autologous.
All patients received a total of 7898 of platelet concentrate
(PC) transfusion during the study period, among them 2765
whole blood derived PC units, and 4647 apheresis PC units.
PC transfusions (with maximum PC dose being 10 ml/kg/
hour) were given if platelet count fell below 20109 in pres-
ence of bleeding. Also, a total of 4417 red blood cell (RBC)
units from matched donors were administered, 98.7% of
patients received irradiated and leukoreduced red blood
cells suspension. In 3754 (85%) cases transfusion were giv-
en as replacement in patients with mild to moderate (Hb
counts of 70-80 g/1) clinically significant anemia. In this case
the dose of 5, 7 or 10 ml/kg given art 2-5 ml/kg/hour was

administered. In 663 (15%) cases transfusion were per-
formed in patients with bleeding. In these cases the volume
of RBC transfused depended on blood loss. All patients
were monitored for blood pressure, heart rate, respiratory
rate, body temperature, and diuresis before, during and after
(within 2 hours) each transfusion with values obtained being
recorded into patient’s sheet.

Results

No complications were observed during PC transfusions and
16 adverse events (ranging from urticaria to angioedema)
were recorded after their completion and were treated by
a physician with antihistamines and/or 1 mg/kg of intrave-
nous methylprednisolone. No complications were observed
during RBC transfusions with only one case of urticaria
registered afterwards. All transfusions to patients weighing
less than 30 kg were performed using Infusomat Space Line
Transfusion BBraun systems. This allowed tuning to each
patient’s individual characteristics appropriately changing
transfusion volume and rate in order to avoid the volume
overload, which may have disastrous consequences in chil-
dren.

Conclusions

Individual approach blood components transfusion adopted
to child’s characteristics and transfusion indications signifi-
cantly reduces the post-transfusion complications risk. The
properly trained team of nurses is required in order to pro-
vide safe transfusions and quality care to pediatric patients
in bone marrow transplant clinic.

Keywords

Blood transfusion, red blood cell suspension, fresh frozen
plasma, cryoprecipitate, donor platelets concentrate.

OcobeHHOCTM TpaHChY3MN KOMMOHEHTOB AOHOPCKOM KPOBW B NeguaTpum

AmbBupa A. lacanosa, Ilommna C. Kyra, Onbra A. Crecapuyk, Makcum A. Kydep

HUI demckoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P M. Top6auesoti, Ilepsvii Cankm-Ilemep6ypeckuii
eocydapcmeennoiii meduyunckuil ynusepcumem um. V. I1. ITaénosa, Canxm-Ilemep6ype, Poccust

Beepenue

TpaHcdy3ny reMOKOMIIOHEHTOB SABJIAIOTCSA HEOTBHEMIEMOIL
YacThIO Tepaluy MalMeHTOB NEeTCKOTO BO3pacTa ¢ OHKOJIO-
IMYeCKVMY U I'eMaToNoTMYecKumMy 3aboneBanysaMu. [ua-
THO3, BUJ, Tepanuy, NpefiIedeHHOCTb, COMAaTUYeCKUIl CTa-
TYC, BUJ TPAHCIUIAHTALMM T€MOIOITUYECKUX CTBOTOBBIX
K/IeTOK, Hannune ABO-HeCOBMeCTMMOCTM Maphbl JOHOP-pPe-
LUIJMEHT UM MHOTVe fApyrue (akTopbl, MOIYT BIVUATb Ha
00bEeM 3aMECTUTENIBHOV TIeMOTPAaHC(Y3MOHHON Tepamlyi.
ObecrieyeHe MalIeHTOB KaueCTBEHHBIMM U MAaKCUMaJIbHO
6e30IaCHBIMY KOMIIOHEHTaMM JJOHOPCKOJI KPOBH, a TakoKe
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VHAVBUIYAIM3MPOBAHHbIN TIOAXOJ K IPOBENEHUIO T'eMO-
TpaHcQysuil, ABIACTCA OCHOBHOI 3ajadell MEAMI[THCKOTO
IIepCOHaa, C Y4eTOM BBIHY)/JEHHOTO MHOXXEeCTBA TI'eMO-
TpaHcQysuil Y MAlMEeHTOB NETCKOTO BO3PACTa, HPOXOfis-
VX JIeYeHNe B KIMHMKe TPAaHCIUIAHTaIlMM KOCTHOTO MO3Ta.
JlanHas paboTa HampaBIeHa Ha M3y4eHUe OCOOEHHOCTeN
HpOBeeHNs 3aMeCTUTENbHOI FeMOTPaHC(Y3MOHHOIT Tepa-
VM y MAIMeHTOB IeTCKOr0 BO3pacTa 1 IOBbILIeHe YPOBHA
3HAHMIT MEMIMHCKIX CecTep.
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Marepuanbl n meToAbl

B nepuog ¢ 2018 mo 2020 rr. B Kmmanke HVUNM JOTuT um.
P.M. Topb6aueBoit Habmopanucy 2104 manmeHTa JeTCKOrO
BO3pacTa C AMArHO3aMI: OCTPBIE JIETIKO3BI, 37T0Ka4eCTBEH-
Hble HOBOOOPA30BaHMs, HAC/TeNCTBEHHBbIE 3a00EBaHNA,
HEe3JI0OKaYeCTBEHHBbIE ~ TeMaTOJIOTMJYecKre  3ab0eBaHMS.
brimo nposeneno 489 TpaHcIIaHTalMyY T€MOIOITUYECKIX
crBonoBbIX KeToK (TT'CK), 327 oT a/toreHHbIX JOHOPOB 1
162 ayTonorm4nbixX. B nmepnop, HaOII0neHN s ObIIN Iposeze-
HBI 7898 TpaHcdysuit koHueHTpaToB TpombonuTos (KT).
2765 envuny, KT u3 1o3bl KpoBu, 4647 epuHut agepesHo-
ro KT. MakcumanbHas ckopoctb BBefieHrst KT — 10mn/kr/
vac. [Tokazanue x Ha3HadeHuto Tpancysuu KT - ypoBeHb
TpoMbouTOB <20*109 1 reMopparn4eckmit CMUHIpOM. 4417
eNVHNAL, 3PUTPOLUTCOfiep)Kammux KommoHeHToB (DCK),
10 MHAVBUIYAIbHOMY IOAOOpPY, 98,7% — 9pUTPOLUTHON
B3BECBHIO JIETIKOPeNYLVIPOBAHHO 00/y4eHHOI. 3754 TpaHc-
¢ysuit (85%) mpoBeneHbI ¢ 3aMECTUTENBHON LeIbI0 IIPU
aHeMuUM CpefHel U TspKernoit creneneint Tspkectu (Hb 70-80
/1) ¥ IPOSIB/IEHMSIX aHEMUYECKOTO CUH/POMa, [j03a 5-7-10
MJI/KT, CKOPOCTD TpaHcdysuu 2-5 mj/Kr/dac. 663 TpaHcdy-
sun (15%) — mpu KpoBOTedYeHNN, 032 3aBUCeTa OT 0ObeMa
kposororepi. /1o, Bo BpeMs IPOBeIeHN KaXKI0il TpaHCcdy-
3UM U B T€UEHME 2X 9aCOB II0C/Ie €e OKOHYAHM S TPOBOANIICS
koHTponb All, YCC, Y]], TeMmiepaTypbl Tena u Juypesa,
dukcanyer mokasaresei B 1MCT HAOTIOIEHNSI.

Pe3ynbtatsl

I[Ipu Tpancdysusx KT ocnoxHeHniT He HAOIIOAANTOCD, IOCT-
tpaHcdysnonnsie peakuyy (IITP) - 16 (kpanmuBHMIIA, OTEK

P0-04

Ksunke). [Tpu BosuukHoBeHnnu IITP HemocpencTBeHHO BO
BpeMsl IlepeluBaHusA, TpaHCPYSUIO IpeKpaliany, Mo Ha-
3HAQUEHNIO Bpaya BHYTPMBEHHO BBOIVIM aHTUTUCTAMMH-
HBIIl TIperapar u/May MeTUINpeSHM30MoH 1Mr/kr. Ilpn
tpancdysusax ICK ocnoxuenuit He Habmonanocs. II1TP -
1 (xpanuBHnia). Bece TpaHcysum mamueHTaM € Maccoit
Tenra MeHee 30 KT IPOBOJUINCD C MCIIONb30BAHMEM CUCTEM
mst TpaHcdysunu remokommoHeHToB Infusomat Space Line
Transfusion BBraun. 910 03BO/MIO y4ecTh MHAMBNYab-
Hble 0COOEHHOCTY KAKIOTO IMal[eHTa 1 COOMIOCTI BpeMeH-
Hble I CKOPOCTHbIE ITapaMeTpbl BBeIeHN FeMOKOMIIOHEH-
TOB. JJaHHBIT ITOAXOJ IO3BOIN/ MICKTIOUYUTDb BO3MOXXHOCTD
BO3HVKHOBEHNA LMPKYIATOPHON IIeperpys3KM, OJHOIO U3
TPO3HBIX OCTIOXKHEHMIA Y JeTel.

BbiBopbl

VIHpVBUAYaIbHDIA TOAXON K TPaHCPYsUM TI'eMOKOMIIO-
HEHTOB C y4eTOM aHTPOIIOMETPUYECKMX JJAHHBIX peOeHKa,
HOKa3aHWil K TPaHCYSUM U COCTOSHMSA HalJieHTa [103BO-
W1  MUHMMM3MPOBAaTh BO3MOXXHOCTb BO3HUKHOBEHUA
HOCTTPaHC(Y3UOHHBIX OCIOKHeHmit. Hamyune 3HaHmit u
HaBBIKOB Y MEVLIMHCKOI CeCTPbI, HEOOXOANMBIX I IIPO-
BeJleHVs1 TeMOTPaHC(y3uit MaleHTaM JJeTCKOr0 BO3pacTa,
II03BOJISI€T IMOBBICUTH KAa4eCTBO MEMUIIMHCKOI IOMOIIM B
YCNOBUAX KIMHUKY TPaHCIIAHTALIMM KOCTHOTO MO3Ta.

KnioueBble cnoBa

TemoTpaHcdy3us, SpUTPOLMTAPHAS B3BECh, CBEXKE3AMOPO-
JKEeHHasl [/Ia3Ma, KPUOIPELNIINTAT, KOHIIEHTPAT JOHOPCKIX
TPOMOOILIUTOB.

I Impact of patients' age on the treatment adherence in allo-HSCT recipients
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Introduction

According to a 2003 WHO report, age is a socio-economic
factor that impact on patients’ ability to follow doctor’s rec-
ommendations.

Aim
To demonstrate the effect of age on adherence among pa-
tients undergoing allo-HSCT.

Materials and methods

We analyzed 81 patients who entered the National Medical
Research Centre of Hematology at the Russian Ministry of
Health for allo-HSCT. The patients were diagnosed with
acute myeloid leukemia (n= 48), and 33 patients were treated
for acute lymphoblastic leukemia. The average age of the pa-
tients was 45 years, ranging from 18 to 63 years old. Adher-
ence to treatment and medical care was studied using a spe-
cialized questionnaire KOP-25. The answers to each question
were evaluated as point scores, then being summarized, and
quantitative indices were calculated. On the basis of obtained
scores, the indices of adherence were calculated having

been expressed as conditional percentages. Differential in-
dexes concerned adherence to the lifestyle changes, drug
therapy, and medical care. We used scatter diagrams and re-
gression analysis (LOESS method).

Results

The results of our study have shown similar reverse relation-
ships between the patient’s age and adherence to the lifestyle
(Cc) modification, drug therapy (Cd), and medical care
(Cm). Moreover, we noted an age-dependent effect upon the
integral index of adherence (C).

Conclusion

On the basis of the data obtained, we have concluded that
the adherence for treatment shows a decrease for all tested
indices with the patients’ age.

Keywords

Allogeneic HSCT, recipients, adherence to lifestyle modifica-
tion, adherence to drug therapy, adherence to medical care.
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Bnnsaume Bo3pacta naumMeHTOB Ha NPMBEPIKEHHOCTb K ieyeHnto y peunnuenTos anno-ICK

9nbmupa U. Konsraesa, Muxaun 0. [Ipokos, Imutpuit 3. Bei6opusix, Jlapuca A. Kyspmuna, Enena H. IlapoBuynukosa

Hayunwiti meduyunckuii uccmedosamenvckuii yenmp eemamonozuu Munzopasa P®, Mockea, Poccust

Beepenue

ITo manubIM mokmaza BO3 2003 1., Bo3pacT — coumanbHO-
9KOHOMMYeCKUIT (PaKTOp, KOTOPBII OKa3bIBaeT BIVAHME Ha
MIPUBEP)KEHHOCTh IMALM€EHTOB BBINOIHATD PEKOMEHTAINN
Bpauva.

Lenb

O1ueHNUTD BIVAHME BO3PACTa Ha IPUBEP)KEHHOCTDb K Jede-
HUIO Cpefiy IMAI[IeHTOB, KOTOpbIM IpefcTout auto- TTCK.

Marepuanbl n MeToAbl

B nccnenoBanme BKIoYeHb! 81 MalMeHT, KOTOPbIE TOCTYTIN-
au B HKO TKM O®I'BY «HMMNI] remaTtonorum» M3 PO mis
seinonHeHns awno-TTCK. C aumarHosoMm «OcCTpbIii Mimeno-
WUJHBIN 7IeMIK0o3» — 48 MalMeHTOB U ¢ AuarHo3oM «OcTpblit
muMdoO6IacTHbI NTeitko3» — 33 manumenrta. CpefHuUil BO3-
pact 60/pHBIX cocTaBm 45 JIeT, fuana3oH ot 18 1o 63 fer.
[TpuBep>XeHHOCTD K TeYEHNIO U3YdasI, UCTIONb3YA CIela-
nmusupoBanHblil onpocHUK KOII-25. OTBeT Ha KaXK[blil BO-
IIPOC OLieHUBAMNU B 0a/IaX, KOTOpbIe 3aTeM CYMMMPOBaIU
1 paccuUTbIBaNIM KOMMYeCTBEHHbIe Iokasarenu. Ha ocHo-
BaHMM TIOyYEHHBIX ITOKa3aTesleil BBIYMCIANN BbIpakae-
Mble B YCIOBHBIX NPOLIEHTaX MHJEKChI NPUBEP>KEHHOCTH:

P0-05

K Mopuukanuy obpasa KUSHMU, K JIEKaPCTBEHHOI Tepa-
o1y, K MEAMUITHCKOMY COIPOBOX/eHMo. I/ Busyanusa-
LM MCHOIb30BA/IM AUATPAMMY PAcCesHUs, a TaKXKe KpHu-
Bylo perpeccun (Meton LOESS).

Pe3synbtatbl

Pe3ypraTsl NCCIENOBAHYS [IOKA3a/IM Ha/IM4Ie CXOIHOM 3a-
BUCYMOCTY MEX/Iy BO3PACTOM HAI[IEHTOB U IPVBEP>KEHHO-
CTbI0 K MopmduKanmy obpasa >xusuu (Cc), 1eKapCTBEHHO
tepammu (Cd) n mepuumHCKOMy conpoBoxaenuo (Cm).
Kpowme toro, ormMedaeTcst BIusiHIE BO3PACTa HA IHTETPaib-
HbIiT IT0Ka3aresb npusepxxeHHoCTH (C).

3akniouyeHue

MCXO,[[H 13 IMOTYI€HHBIX NaHHbIX, Mbl OTMETW/IN, 9YTO C BO3-
PacTOM CHIMDKAETCA IIPUBEPI)KEHHOCTD K JIEYEHMIO II0 BCEM
UCCIIE€qOBAaHHBIM MMHOECKCAaM.

KnioueBble cnoBa

Amnorennas TI'CK, penunueHTsl, IpUBEPKEHHOCTb K MO-
mudukanym obpasa >KU3HM, IPUBEPKEHHOCTb K JIeKap-
CTBEHHO} Tepanuy, NMPUBEP)KEHHOCTb K MEIUIIHCKOMY
COTIPOBOXK/IEHNIO.

Outcomes of allogeneic hematopoietic stem cell transplantation for children, adolescents,
young adults with acute lymphoblastic leukemia at the Center for Pediatric Oncology,

Hematology and Immunology

Dmitry V. Prudnikov, Natalia P. Kirsanova, Yulia E. Mareiko, Olha A. Mishkova, Aleksey V. Alekseychik, Mariya G. Naumovich,

Nina V. Minakovskaya

Belarusian Research Center for Pediatric Oncology, Hematology and Immunology, Minsk, Republic of Belarus
Contact: Dr. Dmitry V. Prudnikov, phone: +37517 265-48-51, e-mail: dimal911@mail.ru

Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) remains an important treatment option for patients
with acute lymphoblastic leukemia (ALL). The results of allo
HSCT in children with ALL have significantly improved in
the last decade. This study is aimed to evaluate the results of
allo HSCT in children, adolescents, and young adults with
ALL at the Republican Scientific and Practical Center for
Pediatric Oncology, Hematology, and Immunology.

Materials and methods

The study included 106 patients (75 children and 31 young
adults; males, 59%) with ALL who received allo HSCT at
the Center for Pediatric Oncology, Hematology, and Im-
munology from 2001 to 2020. HLA-related, unrelated and
haploidentical donors were used in 33, 59 and 8% of cases,
respectively. Acute graft-versus-host disease (GVHD) was
registered in 57 cases (54%); chronic GVHD, in 36 patients
(34%). The Kaplan-Meier method was used to evaluate over-
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all survival (OS), event-free survival (EFS), and GVHD and
relapse-free survival (GRES). In single-factor analysis sur-
vival was compared by Logrank test. The cumulative inci-
dence of relapse (CIR) and death after allo-HSCT without
recurrence (NRM) were calculated by the method of com-
peting risks using Gray’s test. The results were evaluated and
compared over two consecutive 10-year periods (2001-2010
and 2011-2020). The data was censored at 01.07.2022.

Results

The 3-year OS and EFS were, respectively, 42.5+7.8% and
40.0+7.8% for the first (n=40) and 76.7+5.3% (p<0.001),
68.1+5.8% (p<0.001) for the second (n=66) follow-up peri-
ods. The 3-year GRFS was 57.1+6.1% and 27.5+7.1%, respec-
tively (p<0.001). The 3-year NRM rate over 2011-2020 was
9.243.6% (p<0.001), and CIR was 21.2+5.1% (p=0.60). There
were no differences for aGVHD and cGVHD incidence be-
tween the both studied periods. The OS, EFS, and GRFS
did not show statistically significant changes from 2001 to
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2020 depending on donor type (related, unrelated or hap-
loidentical), or age of the recipient (<4 years, 4-17, and >18
years). However, 3-year CIR in recipients <4 years (n=7) was
57.1+21.1% (p=0.01).

Conclusions

Thus, the outcomes of HSCT in children, adolescents, and
young adults with ALL remain good when using traditional
approaches. Development and implementation of cell ther-
apy methods with their subsequent use in the treatment of

children with ALL, and the active usage of transplantation
from a haploidentical donor with appropriate support will
further improve allo-HSCT parameters in children with
ALL.

Keywords

Hematopoietic stem cell transplantation, acute lymphoblas-
tic leukemia, children.

Pe3ynbTaTbl annoreHHO TpaHCNAAHTALMK y AeTei, NOAPOCTKOB U MOMOAbIX B3POUTbIX C OCTPbIM
nMmobnacTHbIM neitko3om B LleHTpe AeTcKoi OHKONOMNMK, FeMaTONIorMM U UMMYHONOMUN

Ovutpuii B. IIpyguukos, Hatanes I1. Kupcanosa, I0Oma E. Mapeiiko, Onbra A. Munikosa, Anekceit B. Anekceitunk,

Mapus I. HaymoBud, Huna B. MunakoBckasa

Tocyoapcmeentoe yupexcoerue « Pecnybnukanckuii HAyuHO-NPpaAKMuUecKuil ueHmp 0emcKoil OHKOI02UU, 2eMAMOI02UL U UMMY-

Hozmoeuu», Munck, Pecny6bnuxa Benapyco

Beepenue

AjtoreHHasi TPaHCIUTAHTAIMsl TeMOIIO3TUYECKUX CTBOJIO-
BbIX KIeToK (amno-TI'CK) ocraercs 3HauMMBIM METOLOM
JIedeHMA IMAlJMEHTOB C OCTPBIM JIMM(OOIACTHBIM JIeVIKO-
3oM (OJIJI). Pesympratnl anno-TT'CK y meteit ¢ OJIJI 3ua-
YYMO YIYYLUIWIUCh B IOC/IefHee mecsATwieTre. B pamkax
TAHHOTO VCC/IEOBAHNA BBIIO/THEHA OIeHKA pe3y/IbTaToOB
amno-TI'CK y peTeil, OZPOCTKOB ¥ MOJIOABIX B3POC/IBIX C
OJIJI B Pecny6mKaHCKOM Hay4HO-IPAaKTUYECKOM LIeHTpe
TeTCKOJ OHKOJIOTMM, TeMATOIOT M ¥ UMMYHOJIOTVINA.

Matepuansl n meTofbl

B nccnenosanne 6pu10 BKIodeHo 106 manmentos ¢ OJIJI
(75 meteit u 31 MONIOABIX B3POCIIBIX, 59% MYXCKOTO IIO7Ia),
nonyunBumx amno-TICK B LleHTpe HeTcKoOil OHKONOTUM,
remarosnoruu u ummyHonorun ¢ 2001 o 2020 rogsr. Tpanc-
wiaHTaTel 0T HLA-cOBMeCTMMBIX pPOICTBEHHBIX, HEpOf-
CTBEHHBIX U FaIION/IEH TMYHBIX JOHOPOB OBI/IM UCIIO/TB30Ba-
HBI, COOTBETCTBEHHO, B 33, 59 1 8% cry4yaes. Octpas PTIIX
oTMedasach B 57 ciy4dasax (54%); xpoundeckas PTIIX -y 36
manuedToB (34%). IInsa onenku obueit (OB), 6eccoObrTuii-
Hoit (BCB) BbiKUBaeMoCTH, U BbDKBaeMoctu 6e3 PTIIX u
peuupusa (BPPB) nconb3oBanu meton Kammana-Meiiepa.
Ins cpaBHenust — Log-rank tect. KymynarusHas dactora
peuupusa (KUP), cmepts mocne ammo TTCK 6e3 peunpnsa
(KYC) paccunTbiBamm MeTOROM KOHKYPMPYIOIIUX PUCKOB,
CpaBHeHMe TIIpoBOAWIM, McHonb3ya Grey TecT. OlLeHKY
pe3y/IbTaTOB U CpaBHEHME IIPOBOMIIN 3a IBA HOC/ef0Ba-
TebHbIX 10-1eTHMX nepuoga: 2001-2010 rr. m 2011-2020 rr.
Hensypuposanne gaHubix — Ha 01.07.2022.

Pe3ynbratsl

Tpexmetnas OB m BCB cocraBmmm, COOTBETCTBEHHO,
42,5+7,8% u 40,0+7,8% — B nepBoMm (n=40) B cpaBHeHUNU
¢ 76,7+5,3% (p<0,001) u 68,1+5,8% (p<0,001) Bo BTOpOM
(n=66) anamuaupyemoM nepuope. 3-netHas bPPB cocrasu-
na 57,146,1% u 27,5+7,1%, coorBercTBeHHO (p<0,001). 3-X
netusss KYC B 2011-2020 rr. coctaBuna 9,2+3,6% (p<0,001),
a KYP - 21,2+45,1% (p=0,60). Yacrora octpoit PTIIX B nep-
BOM ¥ BO BTOpOM niepuofie coctasuna 70,0% (n=28) n 44,0%
(n=29), coorBercTBeHHO, XpoHmyeckas PTIIX - 47,5%
(n=19) u 25,8% (n=17) — 6e3 CTaTUCTUYIECKM 3HAYMMBIX

pasmuunit. B 3aBucumoctu or tumna gonopa (PCI, HII unn
Tanto) ¢ 2001 mo 2020 - OB, BCB, bPPB He umenu cratu-
CTMYECKM 3HAUMMBIX pasInumii, TaK ke, Kak U B 3aBUCHU-
MOCTM OT Bo3pacTa peuumuenta (<4 net, 4-17 n >18 ner).
Opnako 3-x netuas KUP y penummentos <4 net (n=7) co-
craBwia 57,1£21,1% (p=0,01).

BbiBopbl

Taxum obpasom, pesymprarel TTCK y mereit, mogpocTKOB
u Monopblx B3pocibix ¢ OJIJI coXpaHAITCA Ha BBICOKOM
YpOBHE IIpM MCIONb30BAaHMM TPAAMUIVIOHHBIX IOIXOTOB.
PasBuTne MeTOHOB KJIETOYHOJ Tepamuy C IOCIEAYIOLUM
npuMeHeHyeM B nedeHnn feteii ¢ OJIJ, a Taxoke aKTMBHOE
UCIIO/Ib30BAaHMe TPAHCIUIAHTALMY OT TAIUIONUEHTUYHOTO
TOHOpA IIPU HA/IMYMY COOTBETCTBYIOIEIO COPOBOXKIECHNA
OyayT CrlocoO6CTBOBATD JabHENIIEMY YTydILIeHNIO TI0Ka3a-
teneit ayio-TTCK y gereit ¢ OJUL

KnioueBble cnoBa

TpaHCHIIaHTaIH/IH TEMOITIO3TNYECCKMX CTBOJJIOBBIX KIJIETOK,
OCTPBIIT IMMQOOIACTHBIII IEIIKO3, JETI.
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I Immune checkpoint inhibitors in pediatric Hodgkin lymphoma
Sabina V. Ryabenko, Andrey V. Kozlov, Asmik G. Gevorgyan, Ilya V. Kazantsev, Natalya B. Mikhailova,

Ludmila S. Zubarovskaya

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Dr. Sabina V. Ryabenko, phone: +7 (911) 799-91-21, e-mail: ryabenkosabina@gmail.com

Introduction

While classical Hodgkin ‘s lymphoma is considered a cura-
ble disease and 80% of patients retain stable remission after
first-line therapy, approximately 15% of them are primary
refractory or develop relapse. Immune checkpoint inhibi-
tors (ICIs) are effective in adults with Hodgkin’s lymphoma
(HL), but there are only small pediatric groups described.
Pembrolizumab and nivolumab are class IgG4 monoclonal
antibodies to programmed death receptor 1 (PD-1). They
selectively block interactions between PD-1 and its ligands
PD-L1 and PD-L2, which restores the T-cells’ ability to rec-
ognize and destroy tumor cells. This study was aimed to eval-
uate the efficacy and safety of ICIs monotherapy in children
and adolescents with relapsed or refractory HL.

Materials and methods

A total of 23 patients received monotherapy with nivolum-
ab, and 2 patients with pembrolizumab. The median age was
15 (7-18) years. The HL morphologic variants were nodu-
lar sclerosis (n=20, 80%), HL with mixed cellularity (n=4,
16%), and HL with lymphocytes predominance (n=1, 4%).
At the disease onset B-symptoms were registered in 14 (56%)
patients, bulky disease (>7 cm) and extranodal lesions in
9 (36%) and 11 (44%) children, respectively. In 15 (60%)
cases disease was primary refractory and in 10 (40%) the
therapy was given at relapse. The median number of prior
therapy lines was 3 (2-7). At treatment initiation 20 (80%)
patients had disease progression, 4 (16%) partial response,
and 1 (4%) stabilization according to the Lugano criteria.
Nivolumab was given at dose of 3 mg/kg biweekly in 11
(48%) patients and as a single 40 mg dose every two weeks in

12 (52%) cases. Pembrolizumab was administered at a dose
of 2 mg/kg every 3 weeks. Both drugs were given on outpa-
tient basis. The median number of nivolumab injections was
8 (3-24). The response to the therapy was assessed according
to LYRIC criteria. Upon ICIs course completion 11 patients
received autologous and 1 allogeneic hematopoietic stem cell
transplantation. In 2 (8%) cases, radiation therapy was used
as consolidation.

Results

The overall response rate to one observed in adult patients
and reached 88% (complete in 40% and partial in 48% of
cases). With a median follow-up of 940 (107-2311) days all
patients were alive, but PES at 1, 2, and 3 years was 66%,
49%, and 24%, respectively. However, as patients responded
to subsequent therapy, 15 (60%) are currently alive and in
remission. Clinically significant complications (autoimmune
thyroiditis and tuberculosis) were noted in 2(8%) patients.
In case of thyroiditis it was effectively controlled by steroids
and ICIs were then reinitiated. In case with tuberculosis the
ICIs therapy was interrupted.

Conclusions

Checkpoint inhibitor therapy allows achieving response in
the majority of children with primary refractory or relapsed
Hodgkin lymphoma. However, as the response is then lost
in most cases, some form of consolidation (e.g. autologous
HSCT) may be recommended.

Keywords

Children, Hodgkin’s lymphoma, refractory and relapsed
disease, immune checkpoint inhibitors.

[puMeHeHNe MHrMBMTOPOB MMMYHHbIX KOHTPOMbHbIX TOYEK Npu numMdome XoMKKUHA y feTei

Cabuna B. Psa6enko, Augpeii B. Kosnos, Acmuxk I. TeBoprsn, Vinesa B. Kasannes, Hatanea b. Muxaiinosa,

JTropmmna C. 3y6apoBckas

HIM demckoii oHkonozuu, cemamonozuy u mparcnaanmonozuu um. P. M. Top6auesoti, Ilepsviii Canxm-IlemepOypeckuil
2ocyoapcmeenHuiil meouyuHckuil ynusepcumem um. Y. I1. Ilasnosa, Cankm-Ilemep6ype, Poccus

Beepenue

Knaccnueckast mumdoma XomKKIHa CUNTAETCS U3/IEYNMBIM
3aboneBaHyeM: cTolKasg pemMuccus y 80% MalieHToB II0CIe
Tepanuy 1 muHNM, npuMepHO 15% pasBuBaeT penyaBUPY-
folilee WM pedpakTepHOe TedeHue. VIHTMOUTOPEl MMMYH-
HBIX KOHTPOJIbHBIX TOYeK 3(P(PEKTUBHBI B IIPUMEHEHUN Y
B3pocibIx ¢ muMpomoit XomxkmHa (JIX), y meTelt ombIT ux
y 9(36%) n 11 (44%) mereii, cooTBeTCTBEeHHO. PeppaxTep-
HOe TedeHMe 3a00meBaHMA HAOMIONANIOCh ¥ 15 MalMeHToB
(60%), peunayBupyoumit xapakrep — y 10(40%). Mennana
IpefIeCTBYONUIX IVMHNAN Tepanuy coctasuia 3 (0T 2 5o 7).
Ha momeHT Hadaja Tepanuy 20 MalyieHTOB HAXOAMINCDH B
nporpeccun 3aboneBanus (80%), B 4acTUYHOM OTBeTe — 4
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(16%), B crabunusanuy 3abonesanus mo Kpurepusm Jlyra-
HO — 1 (4%). Cxema neyeHMst HUBOMyMaboM — 3MKI/KT 1 pas
B2 Hegenn y 11 manuenToB (48%) 1 40 Mr pas B iBe HeLenu y
12 (52 ucnonp3oBaHus OrpaHnyeH HeOOMbIINMIL TPYIIIAMU
nanueHToB. [leMOponusymab 1 HUBOMYMab MPefCTABISIOT
co60i1 MOHOKJIOHa/IbHOE aHTUTeNO Knacca IgG4 k perento-
py nporpammupyemoit cmeptu 1 (PD-1). Ilpemapar cenex-
TUBHO G/IOKMpYyeT B3anMopelicTBre MeXny PD-1 u ero nu-
raggamy PD-L1 1 PD-L2, 4To npuBOAKT K BOCCTaHOBJIEHNIO
crioco6HoCcTH T-MMQOLNTOB «BULETH» ¥ Pa3pPyLIaTh OIIY-
XOJIeBble K/IeTKU. B paMKax /jJaHHOI pabOTbI MbI BBITTOTHM-
7 oueHKY 3¢ deKTUBHOCTI 1 6€30MaCHOCTY IPUMEHEHNS
MOHOTEpANuyl WMHIUONTOPOB MMMYHHBIX KOHTPOJIBHBIX
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TOYEK y eTell 11 MOfPOCTKOB C PeLMANBUPYIOLIelt uin ped-
pakrepnoi JIX.

Marepuanbl n metToabl

MoHoTeparyio HUBOIYyMaboM momrydm 23 narueHTa, IeM-
6pomusymabom 2. CpegHuit Bo3pacT coctasui 15 ner (o1 7
mo 18). Iucronornyeckue ¢popmel JIX ObUM IpefCTaBICHBI
HOAY/APHBIM cKepo3oM (n=20, 80%), JIX co cmelraHHO
KJIeTOYHOCTBIO (n=4, 16%), JIX ¢ mpeobnaganuem mimdo-
uutoB (n=1, 4%). B gebrore 3aboneBanusa B-cumnTomser 3a-
¢ukcrpoBaHsl y 14 manmeHToB (56%), 00 eMHOE TOpaXkKeHNe
(>7 cM) U 9KCTpaHOIATIbHOE MTOPAXKEHNE 3aPETUCTPUPOBAHO
v 9 (36%) 1 11 (44%) manyeHTOB, cooTBeTCTBeHHO. [TeMbpo-
ym3ymab BBOAWICS B fo3e 2 Mr/kr 1 pas B 3 Hemerm. Cpen-
Hee KO/IVYeCTBO BBeleHNiT HuBomymMaba 6bu10 8 (ot 3 1o 24).
OrBeT Ha IPOBEIEHHYIO TEPAIINIO OLIEHNMBAJICS 110 KPUTEPU-
sam LYRIC. ITo 3aBepuienuto tepamvu VIKT (31%) manmen-
TaM ObUIa BBIIIONIHEHO 11 ayTOTOMOrMYHBIX 11 1 ajtoreHHast
TPAHCIUIAHTAIVSI TEMOMIOITUYECKUX CTBOIOBBIX K/IETOK, B 2
(8%) cmydasx i KOHCOMUALUMYM PEMVCCUY TIPOBOAMIIACH
JTy4eBasi TepaIivisL.

Pe3ynbratbl

O6uuit oreer cocraBun 88% (monubiin 40% M 9aCTUYHBILI
48%). Menmana BBDKMBaeMOCTH 0e3 IIPOrpeccupOBaHN

P0-07

coctaBmia 15 mec. O61mas BbDKIBaeMOCTb cocTaBuma 100%,
nokasarery BBIT gepes 1,2, u 3 roga — 66%, 49%, 1 24% coot-
BeTCTBeHHO. Kak 11 y B3pOC/IbIX B paHee Oy O/IMKOBaHHBIX Ma-
TepManax, B HAaCTOsAIEM JICCTIeloBaHNN Y JieTell Bbicokass OB
U HEYKJIOHHO CHIDKaromlascsa co BpemeneM BBIL. IIpu menua-
He HaOmopeHst 940 gueit (ot 107 mo 2311), 15 (60%) mawyeH-
TOB HaXOJATCA B PEMUCCUM B HACTOAIIMIT MOMeHT. KnmHmye-
CKJ 3HaUMMble OC/IOKHEHMsI OTMeYaslCh Y ABYX Mal[IEHTOB
(8%): ayTOMMMYHHBIIT TMPEOUIUT U TyOepKyies. B mepsom
clydae mOTpe6OBanach TOPMOH-3aMECTUTE/NIbHAS Tepamuu
U Tepamys HUBOIYMaboM ObUIO IIPOJODKEHA, BO BTOPOM —
tepamust VIKT 6bi1a npepBana. Bce manmeHTs! faHHYIO Tepa-
TIMIO TTOJTYYa/IM B aMOY/TATOPHBIX YCTIOBUSIX.

BbiBopbl

Tepamusa MHrMOMTOPaMy MMMYHHBIX KOHTPOJIBHBIX TOYEK
a¢pdeKxTNBHA Y HeTeil U IOAPOCTKOB C pedpakTepHOI U
peuupusupytomeit JIX. brarogaps cBoeit apdexruBHOCTH
OHa MOXXeT OBITb JCIIO/Ib30BaHA C LIE/IbI0 JOCTIDKEHMS pe-
muccun nepep, TT'CK.

KnioueBble cnoBa

ToranpHoe obmydennue tema, awto-TICK, mern, remo6-
JIACTO3bI, Ty4eBasl Tepamnusl.

Outcomes of second hematopoietic stem cell transplantation in children with malignant and
non-malignant blood disorders: a single center study
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Introduction

The main reasons for allogeneic hemopoietic stem cell trans-
plantation (allo-HSCT) failure are relapses for malignant
and graft failure/rejection for non-malignant conditions.
However, the second allogeneic transplant may be a clinical
option in these situations.

Materials and methods

The Sverdlovsk Regional Children Hospital Bone Marrow
Transplant Unit was opened in 2006. By August 2022, a total
330 of allo-HSCTs were performed in 290 patients with dif-
ferent malignant and non-malignant conditions. Our study
includes 18 pediatric patients aged 1 to 17 years who received
second allo-HSCT due to underlying acute leukemia (n=12),
CMML (n=1), acquired aplastic anemia (n=3), constitution-
al aplasia (n=1), and primary immune disorder (Nijmegen
syndrome). In 7 cases, the second allo-HSCT was performed
due to disease relapse, and in 11, because of graft failure/re-
jection. In half of the cases, the second transplant took place
more than 6 months after the first HSCT.

Results

The underlying disorder in 7 relapsing patients with malig-
nancies were ALL (4 cases); AML (1 patient), and CMML

(1 case). The relapses were registered from 2 months to 2
years after the first transplant. All patients belonged to a
high-risk group characterized by unfavorable disease biol-
ogy and refractory clinical course. The presence of minimal
residual disease (MRD) at the moment of allo-HSCT was the
main risk factor for relapse. In all cases, the second transplant
was performed from other donors and with another condi-
tioning regimen (however, using myeloablative schedule).
The following donors were recruited: haploidentical (n=5),
HLA-matched unrelated donor (n=1), and HLA-matched
related donor (n=1). The time from 1* to 2™ transplant ex-
ceeded 6 months in all cases (6.5 months to 2.5 years). One
patient developed a refractory relapse and died due to dis-
ease progression, 6 patients are currently alive. Moreover, 6
patients with previously diagnosed leukemia received a sec-
ond transplant due to graft failure/rejection. Three patients
with complete donor chimerism received selected CD34+
boosts from the same donor without any conditioning regi-
men 40-60 days after the 1 allo-HSCT leading to WBC en-
graftment in 2 cases. However, all 3 patients remained trans-
fusion-dependent and died from complications (infections
in 2, or TMA in 1 case). In 3 cases, a second allo-HSCT was
performed from another donor after myeloablative condi-
tioning. All patients were engrafted and achieved complete
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donor chimerism by the D+28. Two of these patients are
currently alive (with 1.5 and 2 years of follow-up), one pa-
tient died with therapy-refractory relapse 5 months after the
2™ transplant. Among 5 patients with non-malignant con-
ditions, all second transplants were performed due to graft
failure/rejection. The median interval between 1% and 2™
transplant was 2 months. In 4 cases, the same donors were
used, with different conditioning regimen applied. In one
patient with Nijmegen syndrome, a new donor was recruit-
ed. Four of 5 patients are currently alive and disease-free 6
months to 10 years after the second transplant. One patient
with acquired aplastic anemia died of infection.

PEDIATRIC ONCOLOGY |

Conclusions

A gradual improvement in second allo-HSCT technique and
supportive therapy makes it a feasible option for many pa-
tients. Its outcomes are mostly influenced by the disease sta-
tus, patient’s performance score, and presence of infections/
toxicity. The second transplant from haploidentical donor
and subsequent immune- or chemotherapy may be an op-
tion for a number of high- or very high-risk patients.

Keywords

Children, leukemia, non-malignant conditions, hematopoi-
etic stem cell transplantation, allogeneic, repeated.
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Beepenue

OCHOBHBIMI TIpMYVHAMM Heyflad TPAHCIUIAHTALMU aJJIo-
TeHHBIX TeMOIIO3TUYECKUX CTBOMOBBIX K1eToK (a/m1o-TT'CK)
SBIISIOTCSL PELVUBBI 37I0KaYeCTBEHHbBIX 3a00TMeBaHMIT CH-
CTEMBI KPOBM VI HEJIOCTOYHOCTB/ OTTOPYKEHIIE TPAHCIIAaHTa-
ta. Heycnemnocts nepsoit annorenHon TTCK mnn perupns
OCHOBHOTO 3200/IeBaHNS MIOCTIE He SIBIISIOTCS IIPUTOBOPOM.
B aTux cmydasx Kak OffMH U3 BApMAHTOB JI€YEHNS MOXXET
paccMaTpuBaThCsA NpoBeeHe moBTopHoi amo-TTCK.

Matepuansl n metopbl

OTpenenne TpaHCIUIAaHTALUMM KOCTHOTO Mosra LlenTpa mert-
ckoit onkonoruu u remaronoruu 'AY3 CO OJIKB r. Exa-
tepunbypra 6su10 oTKpBITO B 2006 romy. K asrycry 2022
rofia BbIIONHEHO 330 TpaHCIUIAHTALMII TeMONO3TUYECKUX
CTBOMIOBBIX KeTOK 290 mamyeHTaM C PasINYHbIMM OH-
KOJIOTUIECKUMMI I TeMATOTOTMYeCKMMI 3a00/IeBaHMAMIL.
B Hamre mccnemoBaHue BK/IIOYEHO 18 IalleHTOB IETCKOTO
BO3pacTa, KOTOPBIM IpoBefieHbl mosTopHble TTCK: 12 manm-
€HTOB C OCTpbIMU feiiKo3amu, 1 ¢ XMMIJI u 5 ¢ He3nokade-
CTBEHHBIMI 3200/TeBaHMAMM: 3 AL{MEHTa C IPUOOPETEeHHOI
arurasyer KpOBETBOPEHNs, 1 ¢ KOHCTUTYLMOHAIBHOMN aria-
swmeit, 1 — IV cuagpom Husimeren). Bospact 60/pHBIX OT
1 roga mo 17 net. Y 7 marjueHTOB 6OblIa BBIIOTIHEHA BTOPAst
awo-TTCK no mosopy pernmpmsa remobmactosa, y 11 -
BC/IE[ICTBUE HENOCTATOUHOCTN/OTTOPKEHNA TPaHCIUIAHTa-
Ta. Y 1mo/moBuHbI 60/bHBIX OBTOpHAst awto-TTCK Bbimosn-
HeHa MeHee ueM Jepe3 6 Mecsles noce neppoit anno-TICK.

Pe3ynbtatsl

CeMM TalMeHTaM CO 3/I0Ka4eCTBEHHBIMIU 3a00/IeBaHMAMU
(OJUI - 4; OMJI - 2; XMMIJI - 1) nosropuas TT'CK mpo-
BeJleHa 110 MTOBOJIY PeliAMBa OCHOBHOTO 3abonneBanms. Pas-
BUTHE PElVNBA OCHOBHOIO 3ab0/eBaHmsA (QUKCHPOBATIOCh
B CPOKM) OT 2-X Mec. Jio 2-X j1eT nocie nposefenusa TTCK.
OTO MaIMEHTHI U3 TPYIIIBI BHICOKOTO PUCKa, MMeole He-
OmaronpuATHBIE 6MOMOTIYECKNe MapKephl 3a0oneBaHNs U
pedpakTepHbIM TedeHMeM. OTCYTCTBYE PEMUCCUN U HAJIM-
Yyyie MMHIMMAJIbHOI ocTaTouHoM 60e3uu (MOB) Ha MOMEHT
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TPaHCIUIAHTALlMY ABWINCh OCHOBHBIMM (paKTOpaMu pUCKa
pasBuTysA penuausa. Ilpn nposemenym mosTopHoit TI'CK
y MALMEeHTOB 9TOI IPYIIIbI 00s3aTeIbHBIM YC/IOBMEM OblIa
CMeHa JOHOpa U BapMaHTa KOHAMIVMOHMPOBaHMA (BO BCeX
CIy4aAx MPOBOAWIOCH MUEIOAONIAaTUBHOE KOHAMIMOHNPO-
BaHIe). 5-TY IalMleHTaM IIPOBOJYJIVCH TaIIOU/ICHTIYHbIE
TI'CK, 1 manmentke TI'CK ot HeponcTtBenHoro HLA-uzen-
TUYHOTO JIOHOPa, 1 — oT poactBeHHoro HLA-maeHTHYHO-
r0 JJOHOpa. B 3Toil IpymIie MaInMeHTOB CPOKM IIPOBEJEeHNA
nosropHoit TT'CK mpeBbimanyu 6 Mec. OT MOMeHTa IepBOit
(6,5 mec.-2,5 roga). ¥ 1 manueHTKy 4epe3 5 Mec. pa3BUICA
peLyYB OCHOBHOIO 3a060/ieBaHys, pedpaKTepHBI K IIPO-
BOJMMOI Tepamny, pebeHOK morn6. 6 MalMeHTOB XIUBBI, B
pemMuccnu ¢ MakCHMAaIbHBIM CPOKOM HAOMIOfieHNsT 7 JIeT.
6-TV HalyeHTaM C OCTpbIMMU feriKo3amu nopropHas TT'CK
IIpOBefieHa I10 II0OBOJly IepBIYHON HEIOCTaTOYHOCTI/OTTOP-
JKeHUA TPaHCIVIAaHTATa. 3-M M3 HUX IIPY MOATBEP)K/IEHHOM
TOHOPCKOM XMMepU3Me B KOCTHOM MO3Te IIPOBeeHbI OYCThI
cenexTpoBaHHbIX CD34+ KIeTOK OT IPEeXXHUX JOHOPOB B
mpenenax 40-60 gueit mocte TTCK u 6e3 kypca KoHAummo-
HUPOBAaHMA. 2 UX HUX IPOJIEMOHCTPMPOBAIN IIPYDKMBIIE-
HJE JIEVIKOLIMTAPHOTO POCTKA C COXPAHAIOIIENICA BBICOKON
TpaHCQy3MOHHOI 3aBIUCUMOCTBIO. Bee 3 manmenra mornbnn
OT IPUCOENVHEHUS MH(i)eKuMOHHbIX OC/IOXKHEeHU!, B 1-M
cnydae pasBmnack TMA ¢ mopaxennem [ITHC u modex. 3-m
TIAIIeHTaM U3 3TOI TPyMIIbl poBefeHsl nopTopHble TTCK
CO CMEHOVI [JOHOPA 11 TIOBTOPHBIM KYPCOM MI€TI0a0/IaTHBHO-
ro KOHAMIMOHNpoBaHysA. [IpyoKuBIeHre KOHCTaTMPOBAHO y
9TUX MalUEHTOB, pemuccusA 1 100% JOHOPCKMIT XMMepU3M
OTMEYA/NCh TIPY MCCIIENOBAHNM KOCTHOTO MO3Ta Ha JeHb
+28. 2 manmentTa >xusBsI (1,5 1 2 roga Habmogenns). 1 manu-
eHTKa [Oornb/Ia OT peliArBa OCHOBHOTO 3a00/IEBaHILS Yepes3
5 mec. nocie nosroproit TI'CK ( pedpakreprocts k XT). B
IpyIIIIe MANVEHTOB C He3/I0Ka4eCTBEHHBIMY 3a60/IeBAHISIMU
(n-5) moropuble TTCK mpoBefieHBI B clIy4ae HeIIPUIKIBIIE-
HILA/OTTOp>KeHNs TpaHCIvIanTara. VIHrepBan mexny TTCK
COCTaBMJI B CpeflHEM 2 MeC. 4-M MalVieHTaM IIPOBEJEHbI 110-
ropHble TTCK OT npe)XHNX JOHOPOB, HO CO CMEHOI Bapu-
aHTa KOHAMLMOHUPOBAaHMA. 1-My MALMEHTy C CUH/IPOMOM
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Hwitmeren ypamochk cMeHUTDh moHOpa. V3 5-Tu manueHToB
XKVBBIL 4, B PEMUCCUN, YOBIETBOPUTEIbHBIM (PYKHIIMOHMU-
pOBaHMeM TpaHCIUIaHTaTa (CpokM HabmiomeHns 6 mec.-10
neT). 1 manyeHTKa ¢ IpUOOPeTEHHOI amasneil KpOBEeTBO-
peHusi mormbna OT TeHepanM30BaHHOTO MHQEKIMOHHOTO
npoliecca B paHHue cpoku mnocse nosropxoit TT'CK.

BoiBopbl

Orpabotka texnonornit anno-TTCK, yrny4menne compopo-
AUTENBLHON TePanyM M03BOIAET C YCIIeXOM IIPOBOJMUTD IO-
ropHble TTCK. BrmsiHue Ha pe3ynbTaT OKa3bIBaIOT CPOKNU
ee TIPOBeJIeHNs, CTaTyC PEMUCCUM OCHOBHOTO 3a60/IeBaHN,

PC-01

CTaTyC MalVeHTa, Ha/In4re MH(EKIMOHHBIX/TOKCUIECKIX
OCTIOKHEHMIT. AKTyanbHa OTPabOTKAa METOMVKM TaIlIOu-
nentuynoi TT'CK, pasBuTue mogxofoB K MOCTTPaHCIIIaH-
TAIIIOHHON MMMYHO- ¥ XMMUOTEPAIIUY [/ MUHMMU3ALIUU
PasBUTHA PELUANBOB Y MAllYIEHTOB BbICOKOI ¥ O4E€Hb BBICO-
KOJI TPYIIIIBI PUCKA.

KnioueBble cnoBa

,HeTI/I, JIENKO3bI, HEe3JIOKa4eCTBEHHbIE 3360H€B3HI/IH, TpaHC-
IUTAaHTaOMA TEMOIIOTNMYECKMX CTBOJIOBBIX K/IETOK, a/IJ/IOI'€H-
HasA, IOBTOpHAaA.

Early and late complications of hematopoietic stem cell transplantation: principles

of nursing care
Ekaterina A. Kendysh

National Research and Practical Centre for Child Oncology, Haematology and Immunology, Borovlyany, Minsk district, Republic

of Belarus

Contact: Ekaterina A. Kendysh, phone: +375 (29) 354-15-55, e-mail: kendysh.kate@mail.ru

Introduction

Haematopoietic stem cell transplantation (HSCT) has now
proven effective in the treatment of blood diseases, a number
of immune diseases and some types of solid tumors. Howev-
er, it is worth of note that the nursing care in the post-trans-
plant period is an important factor influencing the further
quality of life of the recipient after HSCT.

Patients and methods

At the Republican Scientific and Practical Centre for Child
Oncology, Haematology and Immunology, 32 allografts
and 18 autografts were performed in 2021. Over 7 months
of 2022, 10 allografts and 12 autografts were performed.
The most frequent complications were toxic dermatitis, mu-
cositis, and enterocolitis. The duties of a nurse of the trans-
plantation department include constant monitoring of vital
symptoms observed in the patient (heart rate, blood pres-
sure, respiratory rate, oxygen saturation), providing assis-

tance in hygienic procedures, performing local treatment of
skin and mucous surfaces, one may perform laser therapy
of oral cavity in cases of oral mucositis, as prescribed by the
attending physician, control of administered medications,
providing care for central venous catheters and nasogastric
tubes, urinary catheters. All manipulations are carried out
under the conditions of strict sterility and aseptics which
should be permanently observed.

Conclusion

Due to well arranged and high-quality work of the transplant
nurse the risk of post-transplant complications could be suf-
ficiently reduced.

Keywords

Hematopoietic stem cell transplantation, complications,
nursery.

PaHHMe 1 nNo3aHMe 0CNOXKHEHMS TPAHCMJIAHTALUN reMOono3TUYeCKNX KNeToK: NpuHLUKnnbI

CeCTPMHCKOTO yxo/a

Exarepuna A. Kengpim

Pecnybnuxanckuii HayuHO-npakmuyueckuii ueHmp 0emcKoil OHKOI02UU, 2eMAMOI02Ul U UMMYHOI02UU, 0. bopoensrvl, MuHckui

paiion, Pecnybnuxa benapyco

Beepenue

B Hacrosee BpeMs TPAaHCIIAHTALMA TeMOMOITMYECKUX
cTBONOBBIX KiteTok (mamee TT'CK) pmokasama cBor addex-
TMBHOCTD IIPY JIedeHN) GoJIe3Hell KpOBY, PAfa MMMYHHBIX
3a00/IeBaHNIT I HEKOTOPBIX BUJIOB COJMIHBIX OITyXOJIEil.
OZIHAaKO CTOUT OTMETHUTD, YTO BXKHBIM (PaKTOPOM, BIIVIO-
MM Ha JajbHelillee Ka4eCTBO XM3HM pelMIeHTa Moc/e
TI'CK, saBnseTcsa ceCTpMHCKUII yXOf B NMOCTTPaHCIIaHTa-
IVIOHHBII TIepHOF,.

MMaumeHTbl 1 MeTOADI

B Pecnyb6nmkaHcKOM HayqHO-IIPAKTMYECKOM IIEHTpe JeT-
CKOJ1 OHKOJIOTMY, T€eMaTOIOI MM 1 UMMYHostoruu 3a 2021 rop,
OBbIIO IPOBefeHO 32 a/UIOTpaHCIUIAaHTaLuit 1 18 ayToTpaH-
crmaHTanuit. 3a 7 mMecsanes 2022 6bu10 mposeneHo 10 ain-
JOTpaHCIUIaHTaUMit u 12 ayrorpancrmanTanuit. Hanbonee
YacTO BCTPEYaNINCh CIEAYIOII/E OCTOKHEHMA: TOKCUYECKIe
IepMaTUTbI, MYKO3WUTBI, SHTEPOKOMUTHL. B 006sg3aHHOCTU
MEIMLIMHCKON CECTPbI OTHE/IeHN A TPAHCIUIAHTALMY BXOUT
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[IOCTOSIHHBIII MOHUTOPMHI BUTQJIbHBIX IOKa3aTeseil Iia-
nyeHTa (YICTOTa CepHeYHbIX COKPAIeHNUIT, apTepuaIbHOe
[aBleHMe, YacTOTa IbIXaHMs, OKCUTEMOMETPUs), OKasa-
HJe [OMOINY B TUIMEHWYECKUX IPOLeAypax, HPOBefeHIe
MeCTHOI 00pabOTKY KOXKM 1 CIUBUCTHIX 000/TOUEK, a TAKXKE
BO3MOYKHOE TIPOBeJieHNe JIa3epOTePaIny IONOCTU PTa [IPU
MYKO3KTaX, COIIACHO HAa3HAYEHWsIM JIeYalllero Bpaya, KOH-
TPO/Ib TIpUEMa JIEKAPCTBEHHBIX CPENCTB, OCYILIECTBIIEHNUE
YXOfja 3a LIeHTPa/IbHBIMI BEHO3HBIMM KaTeTepaMyl U Ha30-
racTpaJbHbIMU 30H/IAMU, MOYEBBIMU KaTeTepaMiu. Bce ma-
HUIY/IALUA TPOU3BOAATCS B YCTIOBUSX CTPOTOIl CTEPUIIb-
HOCTH, KOTOPBIE C/IEAYET CTPOTO COOMIOAATD.

PC-02

POSTTRANSPLANT CARE AND REHABILITATION I

3aknioyeHue

YeTkast M KadeCTBeHHas1 paboTa MEAUIIMHCKOI CeCTPBI OT-
TeneHns TPAHCIUIAHTAINY I03BOJIAET CHU3UTD TSAXKECTD I10-
CTTPAHCIUTAHTAI[MIOHHBIX OC/TOKHEHUII.

KniwoueBble cnoBa

TpaHCl'ITIaHTaLU/IH T€MOIIO3TUYECCKUX CTBOJJIOBBIX KIJIETOK,
OCJIO’)KHEHIA, CeCTpI/IHCKI/Iﬁ yxon.

| Early rehabilitation of patients at the oncology department
Alexey A. Safronov ', Oksana V. Koryakina 2, Konstantin E. Klevakin ?

! Regional Children’s Clinical Hospital Department of Medical Rehabilitation, Yekaterinburg, Russia; > Department of Neurology,
Neurosurgery and Medical Genetics, Ural State Medical University, Yekaterinburg, Russia; * Center of Pediatric Oncology and
Hematology, Regional Pediatric Clinical Hospital, Yekaterinburg, Russia

Contact: Dr. Alexey A. Safronov, phone: +7 (912) 289-77-54, e-mail: familsaf@yandex.ru

Introduction

Virtual technologies are effective in rehabilitation of patients
with different conditions including hematology and can-
cer department patients. The early physical rehabilitation
may be effective in allo-HSCT recipients allowing shorter
post-transplant recovery period.

Patients and methods

We evaluated early physical rehabilitation effect in pediat-
ric bone marrow transplant recipient. We have also assessed
effectiveness of virtual technology-based rehabilitation in a
child with post-chemotherapy polyneuropathy.

Results

Case 1: Patient D., 12 years old, was diagnosed with acute
lymphoblastic leukemia, post-transplant period after the
second allogeneic HSCT. Movement disorders were the most
prominent symptoms at the beginning of treatment. Reha-
bilitation proceeded for 20 days including bicycle kinesis,
coordination gymnastics, manual stretching. The therapy
resulted into an increase in limb muscle strength from an
average of 3 to 4 points (MRC test), an increase in mobility

(Rivermead test from 7 to 8 points), a reduction in the risk of
falling (Berg test from 42 to 49 points), complete movement
range recovery. Case 2: Patient K., 8 years old was diagnosed
with chemotherapy-induced peripheral polyneuropathy of
lower extremities manifesting with lower moderate-degree
paraparesis being most evident on the right side, balance dis-
turbance and motor walking stereotype due to kinesiopho-
bia. Rehabilitation course lasted for 2 weeks, 1 procedure in 3
days. It resulted into walking without an auxiliary device, an
increase in muscle strength from 3 to 4 points on the MRC
scale, the Berg balance scale from 35 to 42 points from 35
to 42, an increase in walking speed (from 0.07 to 0.19 m/s),
a decrease in anxiety.

Conclusion

The proposed therapy complexes in these patients were ad-
equate and made it possible to achieve the goals of rehabil-
itation.

Keywords

Early physical rehabilitation, virtual technologies.

PaHHAs peaﬁwnmauma NayneHToB B YyUI10BUAX OHKONIOrM4ecKkoro otTaesieHna

Anexceit A. Cagpponos ', Oxcana B. Kopsakuna 2, Koucrantun 9. Knepakus *

! Omoenenue meduyumcxoti peabunumavuu, Obnacmuas demckas KauHu4eckas 6onvruya, Examepun6ype, Poccus; 2 Kageopa
HepeHbLX bore3Het, HelpoXUpypauu u MeOUUUHCKOL 2eHetuKY, YpanvcKuti 20cy0apcmeenHblil MeOUUHCKUTI yHUBepcUmem,
Examepunbype, Poccust; * Llenmp Oemckoii onxonozuu u eemamonoeuu, Obnacmuas 0emckas KnuHuueckas 6onvHuya, Exame-

punbype, Poccus

Beepenue

MeTopbl, OCHOBaHHbIE Ha TIPYMEHEHN! BUPTYa/lbHBIX TeX-
HOJIOTMIA, TIO3BOJAIOT 3 GEeKTUBHO IIPOBOAUTD peabuInTa-
VIO TIPY PA3TIMYHBIX NOKa3aHMAX, B TOM 4MCTIe TTAI[VIEHTOB
reMaTOo/IOTUYECKOTO ¥ OHKOJIOTMYECKOro mpodud, a paH-
HAA (usmyeckas peabMIUTanMA IOTEHIIVANbHO CIIOCOOHA
COKpPaTUTb IIepMOf BOCCTaHOBJIeHN: nocie ajno-TTCK.
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MaumeHTbl M MeToAbI

ITpoBeneHa ouenka agdexra paHHell Pusndeckoir peabu-
JNTAlyM y TIAIVEHTa II0C/le TPAHCIUIAHTALMY KOCTHOTO
MO3Ta Vi BBIIIOJIHEHA OLIEHKA Pe3y/IbTaT PeabuINTaLy C IpH-
MeHEeHVeM BUPTYaIbHOI PeasbHOCTH Y MALMEHTa C XVMIO-
VHIYIMPOBAHHO TTepriepniecKoil HOIMHEBPOIIATHEL.
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Pe3ynbratsl

Cnyuyait 1: [Tanuent JI. 12 et ¢ guarHosom: OCTpbIil TMM-
¢dobnmacTHbI eliko3. COCTOsAHNME MOCIe BTOPOII alIoreH-
Hoit TTCK ¢ TCRab pgemenueil OT TarIOMgeHTUYHOIO
a/IbTepHATVBHOTO JOHOPA. BpisABIeH eduunt GyHKUMOHN-
poBanmst: TpeBoxkHocTp (Crmibeprep) — am4HOCTHas 35,
curyaTuBHas 47; MOOMWIBHOCTD (TecT PuBepmup) — 7 6an-
70B; paBHOBecue (tect Bepra) — obuuit 6amn 42; Mbliied-
Hag cuna (tect MRC) - 3-3-3-3; BereratuBHOe obecrede-
HIle — TUIEPXPOHOTPOIHbII TUII; TOHNOMETPUS — B JIEBOM
FOJIEHOCTOITHOM CyCTaBe IIOfOLIBeHHOe crubanme 90°.
[Tpouenypbl BKIIOYAIN BeTOKIHE3, KOOPAUHATOPHYIO IVIM-
HAaCTUKY, CTPEIYMHI, eXKeflHeBHO B TedyeHue 20 nHeit. B pe-
3y/IbTaTe HabII0faIoCh YBeIYeHye CYJIbL MBI, KOHEeYHO-
creit (MRC - 4-5 6a1oB BepxHue KOHEYHOCTH, 4-4 6annos
HIDKHIE KOHEYHOCTH), OBBIIIEH)E YPOBHSI MOOMIBHOCTH
(8 6amtoB mo 1mkame PuBepMup), CHIOKEHIE PUCKA TTAKeHNIsS
(obupuit 6amn mo Bepry — 49), BOCCTaHOBIIEHNE [{BYDKEHUIT
B CyCTaBax B IIOJIHOM oObeMe. CoxpaHseTCs BBICOKUII ypo-
BeHb TPEBOXXHOCTY U IPU3HAKU M3OBITOYHOTO BETeTATUB-

PC-03

Horo obecnedenyA. Cryuyaii 2: manmenT K., 8 ner. Inarnos:
XVMUOVHAYIVMPOBaHHasA Iepudepudeckas MONMNHEBPOIA-
THUS HVDKHUX KOHEYHOCTEN, OCTaTOYHbIE SIBJIEHIIS: HVDKHUIA
Iapanapes yMepeHHOJI CTeIlleHN C aKIeHTOM CIIpaBa, Hapy-
IIeHMe PAaBHOBECHUs ¥ ABUIATEIBHOTO CTEPEOTUIIA XORbObI
Ha one kuHe3nodobuu. [Iporenypsr Ha3HaUAIN B TEUEHIIE
2-X HefleNb, YaCTOTOM 3 pasa B Heflenmo. PesynbraT: 0TKa3 oT
BCIIOMOTaTe/IbHOM ONOPbI IIPM XOAbOE, yBeINdIeHne MBbI-
IIEYHOI CUJIBL ¢ 3-X 10 4-X 6amnoB (MPC-mikasa), mkasna
6amanca bepra ¢ 35 o 42 6a/1710B, IPUPOCT CKOPOCTY XOfib-
651 (¢ 0,07 o 0,19 M/c), yMeHbIIeHUE TPEBO>KHOCTIL.

BbiBoabl

HpeﬂHO)KeHHI)Ie KOMIIZIEKCHI TEPAIINN y OAaHHDBIX ITAIVIEHTOB
6bUII/I AJE€KBAaTHBI U IIO3BOJIVIJIVI JOCTUYD IIOCTABJICHHBIX 3a-
Iad peabuInTalnm.

KniwoueBble cnoBa

PaHHsAA Pusmyeckass peabunuTaIs, BUPTYalbHbIe TEXHO-
JIOTVN.

I Some features of nasogastric tube installation and care in cancer patients

Natalya G. Saltykova, Maxim A. Kucher, Alexander D. Kulagin

RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia
Contact: Natalya G. Saltykova, phone: +7 (964) 395-33-67, e-mail: nata.saltykova2014@yandex.ru

Introduction

Nasogastric tube (NT) is a necessary tool for evaluation of
the gastrointestinal tract and delivery of enteral nutrition
(EN) in pediatric and adult patients. In the patients receiv-
ing treatment with chemotherapy and hematopoietic stem
cell transplantation (HSCT), the indications for NT installa-
tion occur quite common, especially for implementation of
EN and administration of medical drugs. At the same time,
clinical characteristics of the HSCT patients, e.g., mucositis,
severe thrombocytopenia, vomiting and diarrhea, require
skilled nursing care and her competence in clinical nutrition
and NT application. The aim of this work was to increase
knowledge among the nursing staff concerning the nasogas-
tric tube installation and providing enteral nutrition.

Materials and methods

We present our own experience of the NT usage and EN im-
plementation, which was performed in accordance with gen-
eral clinical nutrition recommendations for patients treated
with chemotherapy and HSCT. From January 2020 to August
2022, 157 patients who required NT installation were includ-
ed in the prospective study at the R. M. Gorbacheva Research
Institute. This cohort included children 1 month to 17 years
old (n=92, median age of 3.6 y.0.), and 65 adult patients (18
to 71 years old, median age of 33 y.0.). Most patients (n=108)
underwent allogeneic HSCT (68.8%), 8.9% of patients were
subjected to autologous HSCT (n=14), and chemotherapy
was performed in 15.3% of the cases (n=20).

Results

NT was installed at the HSCT departments in 48.4% of the
cases, as compared with 51.5% of the patients treated at the

intensive care unit. The main indications for NT installa-
tion were as follows: EN, in 84.7%; drug delivery, in 3.8%;
gastrointestinal paresis, in 6.3% of cases. In 32.4% of the
patients, NT was installed upon initiation of mechanical
lung ventilation. At the time of NT installation, such clinical
manifestations as anorexia 83.4%, nausea 39.4%, vomiting
30.5%, diarrhea 33.7%, mucositis 20.3% (12.1%, of severe
degree), intestinal and combined graft-versus-host disease
were observed, respectively, in 5.7% and 8.2% of cases. In
42.6% of cases, NT was installed in presence of thrombo-
cytopenia IV (<20x10°/1), which, however, did not lead to
nasal bleedings. The duration of the NT usage ranged from
1 to 118 days (a median of 11 days). The most common rea-
sons for NT removal were, e.g., restoration of self-feeding in
50 patients (31.8%); no further need for NT (n=59, 37.6%)
and self-removal of NT by the patient (n=22, 14% of cases).
Acute complications during NT installation were registered
in 3.2% of cases manifesting as nasal bleeding (n=4) and NT
dislocation (n=1).

Conclusions

NT installation and assisted EN are fairly frequent clinical
procedures in the patients undergoing chemotherapy and
HSCT, which can lead to complications in cases of wrong
implementation of this technique, thus requiring theoretical
knowledge and practical skills from the nurses.

Keywords

Nasogastric tubes, enteral nutrition, nursing care, cancer
therapy.
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GENE AND CELLULAR THERAPY I

OcobeHHOCTM YCTaHOBKM M YXOAa 3@ HA30racTpasibHbIM 30HA0M Y OHKOJIOTMYeCKNUX BONbHbIX

Haranpa I. CantbikoBa, Makcum A. Kydep, Anekcanpp [I. Kynarun

HUI demcxkoii onkonozuu, eemamonozuu u mpancnaanmonozuu um. P. M. Io péauesoti, ITepsviii Canxm-IlemepOypeckuil
eocydapcmeennoviii meduyunckuil ynusepcumem um. V. I1. ITaénosa, Canxm-ITemep6ype, Poccust

Beepenue

Hasoracrpanpusiit 3087 (HI'3) sBusercs ogHum u3 Me-
TONOB JIMAaTHOCTMKY COCTOSHMSA >KEeTy[0YHO-KUIIEYHOTO
TpakTa ¥ CPEeCTBOM JIOCTaBKM SHTEPaJbHOTO INNMTAHUSA
(3I1) y manjueHTOB JeTCKOTO U B3POC/IOro BO3pacTa. Y 60/b-
HBIX, TTOJTyYAIOINX JIeYeHe C TIOMOIIbIO IIMTOCTATNIEeCKON
Tepanmy 1 TPAHCIUTAHTALMI T€MOTIOSTIYECKIX CTBOIOBBIX
xierok (TT'CK), moxasanus x ycranoske HI'3 mosssatorcs
TOBOJIbHO YacCToO, KaK IpaBulo, mis peanusanumu JI1 u BBe-
IeHys ekapcTB. IIpy 5TOM 0COO€HHOCTY HallMeHTOB — M-
KO3UT, TPOMOOLMTOIIEHNISI TSKETOI CTEIIEHN, IMETUIECKUIL
U OMApeyHbLI CUMHAPOM — TpeOYIOT OT MENMIIVIHCKON ce-
CTPBI BBICOKOTO YPOBHS KOMIIETEHI[U!U B BOIIPOCAX HYTPU-
LIMOHHOJI Teparmu u padotel ¢ HI'3. Llenp paboTsl cocTosna
B TIOBBIIIEHNM YPOBHA 3HAHMII CPENHETO MEJUIINTHCKOTO
TepCcoHasa MMpy 3KCIUTyaTalluy Ha30racTPaJbHOTO 30HMA U
OCYIIeCTB/ICHNI SHTEPaTbHOTO IUTAHMA.

Matepuansl u meTopbl

IIpencraBieH aHanmma cOOCTBEHHOTO ombita paborsr ¢ HI'3,
NIpeNMYIIeCTBEHHO Ipu peammsanyu I1I, koTopoe nmposo-
IMIOCh Ha OCHOBE OOIENPIHATHIX PeKOMeHJaunit B 06ma-
CTM KIMHMYECKOTO NUTAHMA IJIA MAJEHTOB, IOTyYaiolX
nedenne metogoM TI'CK. C auBapsa 2020 mo asryct 2022
roga B HVM NOIuT nm. P.M. Top6aueBoit B mpOCIEKTUB-
HO€ UCC/IeJOBaHMe BKIIOYEHO 157 mauyeHToB, Hy>K/JaBLIX-
csa B ycraHoBke HI'3. Cpexgu Hux 6pimn getu (n=92) or 1
Mmecsna o 17 met (Mengmana — 3,6) U B3pOC/Ible MAI[MEHTHI
(n=65) B Bospacrte 18-71 mer (Mexgmana — 33 ropa). Bomb-
IIMHCTBO GOJIbHBIX MOMYYaIy JedeHle MeTOf{OM a/lIOTeH-
Hoit TTCK - 68,8% (n=108) cnyuaes, ayronornunoit TTCK -
8,9% (n=14) n xumuorepanuio B 15,3% cny4aes (n=20).

Pe3ynbratsl

HT'3 ycranaBnmBanm B OTA€NE€HNAX TPAHCIIAHTALUU KOCT-
HOTO Mo3ra — 48,4% cny4aeB, U B OTHE/NIE€HUN peaHNMAalUN

GC-01

" MHTeHCuBHOI Tepamnn (51,5% nauenToB). OCHOBHBIMU
nokasaHuAMM 1A ycraHoBku HI'3 saBmammcs: Heobxopu-
mocTb IOII - 84,7%, Tepanus mapesa XemyfOYHO-KMIIEY-
HOTO TpaKTa — 6,3% u BBefieHMe neKapcTs — 3,8%. Y 32,4%
nanyenTos HI'3 ycraHaBnmBamm mpm MHUIMAIMM MCKYC-
CTBEHHOII BeHTW/IAL UM nerkux. Ha momenT ycranosku HI'3
HaOJTI0a/IICh TaKue KIMHUYEeCKMe HpPOsIBIEeHNs, KaK aHo-
pekcus 83,4%, Tomrnora 39,4%, psora 30,5%, nuapes 33,7%,
Myko3ut 20,3% (B T.4. — MYKO3UT TsDKeJION cTeneHu B 12,1%
CIy4aeB), peakUVs  «TPAaHCIUIAHTAT-IIPOTUB-XO3SAMHA»
C IOpaXeHMeM KHUIIeYHMKa 5,7% ¥ KOMOMHMpPOBaHHAasd
¢dopma - B 8,2% ciyuaes. B 42,6% cinyuaes HI'3 ycranasnu-
Basy npu rpombonuronenuu IV crenenn (<20x10°/), uro,
OJHAKO He IMPUBOANIO K TeMOPPATUIECKIM OC/IOKHEHUAM
BO BpeMsA 9KCIUTyaTanuu. JJIMTebHOCTDb JMCIO/NIb30BAHNUA
HI'3 cocraBmma ot 1 go 118 pueii, megmana — 11 cyTok.
Haunb6omnee wactoiMu npuanuamu yganenns HI'3 sssmice:
BOCCTAHOBJIEHIE CaMOCTOATEIbHOIO IuTaHuA y 50 60mb-
HbIX (31,8%), orcyrcTBre Heobxopumoctn B HI'3 B 37,6%
crygaes (n=59) u camocrositenpHoe ypanenue HI'3 6oib-
HBIM (n=22) - 14%. OcTpble OCTIO>KHEHNUA NPV YCTAaHOBKE
HI'3 coctaBum 3,2% ¥ BK/IIOYa/InM HOCOBbIE KPOBOTEUEHM
(n=4) n gucnokanuio (n=1).

BbiBopbl

Ycranoska HI'3 n 311 - gocraTouHo yacThle 1edeOHbIe IIPO-
nenypsl y nanuentos ¢ xuMmuorepamnueit u TI'CK, xoTopble
MOTYT IPUBOAUTD K PasBUTUIO OCTIOKHEHUI IIPU MX HEKOP-
PEKTHOM BBIIIOJTHEHNUM, YTO TPEOYET OT CpeHero MeAMIH-
CKOTO IIepCOHAJIa TEOPETUYECKUX 3HAHMI U IPaKTUYECKUX
HaBbIKOB I10 9TOII TeMe.

KnioueBble cnoBa

HasoracrpanbHble 30H/bI, SHTEPAIbHOE MUTAHKE, CECTPUH-
CKII1 yXOJi, OHKOTEPAIIN.

I Anti-CD19 CAR T-cell therapy in Belarus: Current state

Elena S. Lukojko ', Alexandr A. Migas ', Tatsiana V. Shman ', Igor N. Severin %, Olga A. Kalenik , Natalya N. Konoplia ,
Inna V. Proleskovskaya !, Olga V. Aleinikova *

! Belarusian Research Center for Pediatric Oncology, Hematology and Immunology, Minsk, Republic of Belarus; > N. N. Alexandrov
National Cancer Center of Belarus, Minsk, Republic of Belarus; > Dmitry Rogachev National Research Center of Pediatric Hemato-
logy, Oncology and Immunology, Moscow, Russia

Contact: Dr. Elena S. Lukojko, e-mail: lenalukojko@gmail.com

Introduction

Chimeric antigen receptor (CAR) T-cell therapy has been
actively introduced into clinical practice in Belarusian spe-

research protocol is safety and efficiency evaluation of lo-
cally manufactured CAR T-cell product in the treatment of

cialized healthcare institutions since 2020 as a part of re-
search protocol NCT05333302. The main objective of given
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CD19-positive relapsed/refractory (R/R) acute lymphoblas-
tic leukemia (ALL) and lymphoma.
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Materials and methods

Manufacture and clinical application of CAR T-cell product
was performed at N.N. Alexandrov National Cancer Center
of Belarus and in Belarusian Research Center for Pediatric
Oncology, Hematology and Immunology. Populations of
CD4 and CD8 T-cells were obtained by separate procedures
from the apheresis product by immunomagnetic selection.
Genetic modification of T-cells was performed by lentiviral
transduction with bicistronic vector FMC63-41BB-3z-P2A-
hEGFRt coding for second generation CAR and truncated
variant of human epidermal growth factor receptor (hEG-
FRt). After ex vivo cell expansion for 12-14 days, the final
CAR T-cell product underwent quality control including
sterility check, immunophenotyping and functional activ-
ity testing. Pre-conditioning regimen of lymphodepleting
chemotherapy included fludarabine and cyclophosphamide.
Dose of infused CAR T-cells was in the range of 1-3x10° cells
per kilogram of body weight depending on tumor burden.
Treatment of cytokine release syndrome (CRS) and immune
effector cell-associated neurotoxicity (ICANS) included to-
cilizumab and corticosteroids.

Results

CAR T-cell therapy was carried out for 13 patients. CAR
T-cells expansion in vivo observed in 12 patients with median
peak value 17 (range 1.7-224) cells/mcL of peripheral blood
(PB). Median persistence of CAR T-cells in PB of recipients

was 60 days (range 13-90). B-cell aplasia was observed in all
patients with proven expansion of CAR T-cells. CRS events
were confirmed in 77% of cases: grade 1, 7 patients; grade
2 CRS was seen in 1 case; grade 3, in 2 patients. ICANS de-
veloped in 46% of cases: grade 1, in 5 patients; grade 3, in
1 case. Complete response (CR) was detected in 6 out of 8
cases with B-ALL. One patient did not respond and died due
to disease progression. One more patient died due to compli-
cations (CRS + sepsis) not achieving clinical response. Three
out of six patients with CR subsequently developed relapse
after 4, 5 and 18 months correspondingly. Median remission
duration in given group was 9 months (range 4-18). CR was
detected in 3 out of 5 patients with B-cell lymphomas, partial
response (PR) in 1 case and 1 patient died due to complica-
tions (CRS + sepsis) not achieving clinical response. Patients
with CR are in remission for 1, 6 and 10 months correspond-
ingly. Patient with PR is preparing for autologous hemato-
poietic stem cell transplantation. Outcome: of 13 treated
patients 9 are alive, 4 patients are dead, median duration of
observation was 6 months (range 1-20).

Conclusion

The CAR-T cell technique is safe, reproducible and effective
upon current follow-up of ALL patients.

Keywords

CAR T-cell therapy, B-ALL, B-cell lymphoma.

AuTtn-CD19 CAR T-knetouyHas Tepanus B Pecnybnuke benapyce. Tekywmin cratyc

Enena C. JIykoiiko ', Arexcanap A. Murac ', Tarbana B. IlIman !, Urops H. CeBepun %, Onbra A. Kanennk %,
Haranps H. Kononns %, Vinna B. IIponeckoBckas ', Onbra B. Aneitaukosa *

! Pecnybnukanckuil HAy4HO-NpaKmu4eckuil ueHmp 0emcKol OHKO/I02UU, 2eMarmosniozuu u ummyHonoeuu, Munck, Pecnybnuka
Benapycv; ? PecnyOnukanckuti HAy4HO-NPAKMUUECKUTL UeHMP OHKOMO2UU U MeOUUUHCKOU paduonozuu um. H. H. Anexcandposa,
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u ummyHonozuu um. Jmumpus Pozauesa, Mockea, Poccus

Beepenue

Texnonorusa CAR T-knerounoii repamyu (ot anrt. Chimeric
Antigen Receptor T-cell therapy) ¢ 2020 roga akTHBHO BHe-
ApAETCA B KIIMHNYIECKYIO IIPAKTUKY B HpO(bI/UIbeIX YIpex-
meHusix MuHMCTEpCTBA 3paBOOXpaHeHNsI pecryOnuku be-
JIapyCh B paMKaxX IMJIOTHOI'O KIMHNYECKOro MCCIIENOBAHNIA
NCT05333302. Llenpio ZaHHOTO MCCIETOBATETBCKOTO IIPO-
TOKOJIa fABJIAETCA OLeHKa 0e30macHOCTM U 3P QeKTUBHO-
CTU TIpMMeHeHNUA JoKajabHO mponssefgeHHoro CAR T-kie-
TOYHOTO MPOAYKTa A manyeHToB ¢ CD19-nmo3nTuBHBIMU
PeLUUBYUPYIOIUMY WM pePpaKTepPHBIMYU OCTPBIMMI VM-
¢dobmacTHBIMY JTeTiKo3aMyt/ M} OMaMIL.

Matepuanbl n meToabl

[TpoussoacTBo u knumHM4eckoe npumenenne CAR T-kme-
TOYHOTO TIPOAYKTa OCyllecTB/smM Ha 6ase I'Y «PHIILI
TeTCKO}l OHKOJIOTMM, TeMaTONOTMM ¥ MMMYHOJIOTUN» U
I'Y «PHIIL] oHkonmorum u MESULMHCKON PajMoIOTUn
um. H.H. Anekcanpposa». B KauecTBe MCXOHOTO MaTe-
pMana MCHONb30Baay TPORYKT adepesa manmeHToB. Ce-
nexuuio nonynsanuit CD4 n CD8 T-k/1eTok ocylecTBIsim
pasfenbHO MMMYHOMarHUTHBIM MeTOfOM. leHeTuyeckyro
mopudukauio T-KIeTOK IpOU3BOAIIN C MICIIOIb30BaHMEM

JICHTUBMPYCHOTO BEKTOPA, KOAMPYIOLIEro OMIMICTPOHHYIO
aKcrpeccnonHyw Kaccery FMC63-41BB-3z-P2A-hEGFRt
¢ xoHcTpykuueit CAR x 6enky CD19 yenoBeka M TpaHKH-
POBaHHBI BapUMAHT pelenTopa 3MNUAEPMATbHOTO POCTO-
BOro QakTopa 4eroBexa. IIpomo/mKNTETLHOCTD 9KCITIAHCHI
CAR T-knerok ex vivo cocrasnsna 12-14 cyrok. Kontponb
KaJyecTBa KOHEYHOTO K/IETOYHOTO ITPOAYKTa BK/II0YA/T OIeH-
Ky MUKpPOOMOTIOrN4ecKoil 6e30ImacHOCTH, CYOIOmyIsLu-
OHHOT'O COCTaBa, a TAKKe ero (YHKIMOHA/IbHON aKTMBHO-
cTu. BBemenne xreTounoro mpogykra B fose 1-3x10° CAR
T-K/IeToK /KT Beca pelMINeHTa, B 3aBYCUMOCTH OT OITyXO-
JIeBOIT MACChl, OCYIECTB/LA/IN HOC/Ie IPOBeieHN M ozie-
ety (paysapabun + unknodocdamuy). [Ipodumaxru-
Ky U JIedeHle CUHIPOMa BbICBOOOXKAeHNs uTOKNHOB CRS
(ot anrn. Cytokine Release Syndrome) u HeBponorndyeckux
TOKCUYIECKUX 9P PeKTOB IIPOBOAWIN C TIPUMEHEHVEM TOLII -
nm3yMaba 1 KOPTMKOCTEPOUIOB.

Pe3synbtatbl

B pamkax Tekymiero nccnenosannsa nposegeHa CAR T-te-
panusa mia 13 manmenTtos. Dkcancuio CAR-T-kmeTok Ha-
Omogamy y 12 nmanmeHToB. MefuaHa MMKOBOTO 3HaYeHUs
akcrancuy CAR T-xetok B mepudepndeckoir KpoBu co-
craBuna 17 knetok/mMki (1,7-224). MeauaHa IuTeTbHOCTI
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nepcuctennuy CAR T-kmetok cocraBmuma 60 cyrtok (13-
90). Y Bcex peLMIMEHTOB ¢ OTMedeHHOlI akcnancuein CAR
T-xeTok Habmoganach B-KiaeTodHas arviasusA. Peakiumio
CRS nabmopam y 77% peLMIIMeHTOB: CTelleHb 1 — y 7 ma-
LIMIEHTOB, CTeNeHb 2 — B 1 ciy4vae, cTeneHb 3 — y 2 MmanueH-
ToB. HeltpoTokcuuHOCTp Habmofamy y 46% peLyunmueHToB:
1-i1 cTenieHN — y 5 MaLIMEHTOB, 3-€Ji CTeneHu — y 1 nanuenra.

[Tonublit oTBeT O6bUT 3adUKCUPOBAH A/ 6 U3 8 MAIVIEeHTOB
¢ B-nmunertapim OJIJI. OguH manyeHT He OTBETU/I HA MpoO-
BopuMmyto CAR T-Tepammio u BIOC/IECTBUM YMEpP OT IIPO-
rpeccupoBaHNMs, ONMH ManueHT ymep ot ocnoxxaennit (CRS
+ CEICUC) A0 MOCTUYKEHMsA KAMHUYIECKOTo oTBeTa. Y 3 U3 6
BBILIEAIINX B PEMICCUIO MAlMEHTOB ObUI 3aduKCHpOBaH
peunaus crycta 4, 5 1 18 mecaAues nocne nposenenns CAR
T-Tepammn, cooTBeTcTBEHHO. MeyaHa IpOLO/DKUTETbHO-
CTM peMUCCHUM B JAHHOI IPyIIe cocTaBuia 9 Mecsues (4-
18). B rpynme u3 5 nanmeHTOB ¢ B-K1eTouHbIMY TUM$OMaMu

GC-02

GENE AND CELLULAR THERAPY I

HOMHBIN OTBET OBUT 3apUKCUPOBAH I 3, YaCTUYHBI —
mna 1 manyenra, u 1 manyeHT yMmep ot ocnoxHeHuit (CRS
+ CeIICUC) [0 MOCTVDKEHUs KAMHUYECKOro orBeTa. Ilaru-
€HTBI C IIOTHBIM OTBETOM HaxXoAsATCs B pemuccun 1, 6 u 10
MecCSI[eB COOTBETCTBEHHO. [TalllieHT ¢ YaCTUYHBIM OTBETOM
TOTOBUTCA K ayTOJIOTMYHON TPAaHCIUIAHTALUY T'€MOIIO3THU-
YeCKOil CTBOMIOBON KiaeTKu. OOIuil UCX0: B XKUBBIX — 9
HaLVEeHTOB, YMepJIo — 4, MefyaHa IPOLO/DKUTEIbHOCT Ha-
6mogenusa cocrasuiaa 6 mec. (1-20).

BoiBop,

JlaHHDIT METOJ, BOCITPOM3BOAMM B KIMHIYECKMX YCIOBUAX
11, TIO pe3y/IbTaTaM TeKyIUX Hab/oleH i, o6asjaeT JocTa-
TOYHOI 9 exTuBHOCTDIO B mevenuy OJIJI.

KnioueBble cnoBa

CAR T-knerounas repamms, B-OJUJI, B-knerounas mumdo-
Ma.

I Resistance to anti-CD19 CAR T-cell therapy. Case report
Alexandr A. Migas ', Tatsiana V. Shman ', Anna V. Klych !, Elena S. Lukojko !, Evgeniy V. Dmitriev !, Lyudmila V. Movchan !,

Mikalai A. Katsin 3, Inna V. Proleskovskaya ', Olga V. Aleinikova >

! Belarusian Research Center for Pediatric Oncology, Hematology and Immunology, Minsk, Republic of Belarus; > Dmitry Rogachev
National Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russia; * Vitebsk Regional Center of Clini-

cal Oncology, Vitebsk, Republic of Belarus

Contact: Dr. Alexandr A. Migas, e-mail: alexandr.migas@gmail.com

Introduction

Primary resistance to CAR T-cell therapy occurs in 10-20%
of pediatric B-ALL cases [PA Atilla, 2022]. Impaired func-
tional activity of CAR T-cells and biological properties of
leukemic cells are among the causes of described phenome-
non. Anti-CD19 CAR T-cell therapy was carried out at Bela-
rusian Research Center for Pediatric Oncology, Hematology
and Immunology (BRCPOHI) for 8 B-ALL patients with one
case proven to have primary resistance to the given therapy.

Materials and methods

A 7-year old boy was diagnosed with B-ALL, positive for
MLL (KMT2A) gene rearrangement (MLL-AF9), BIIl immu-
nophenotype positive for NG2, CD33, CD65 and CD15 ex-
pression. Short-term remission was achieved after treatment
according to ALL-MB-2015 protocol with subsequent isolat-
ed bone marrow (BM) early relapse I. Leukemic cells were
still positive for MLL-AF9, but immunophenotype changed
to BI with CD33 and CD15 expression. Anti-relapse treat-
ment failed to induce remission. Moreover, leukemic clone
acquired multi-drug resistance to chemotherapy. The deci-
sion was made to perform anti-CD19 CAR T-cell therapy.
Taking into account high tumor burden (93% of blast cells in
BM) and patient general condition, final dose of CAR-T-cells
(1x10° cells/kg) was given as fractionated infusions of 10%
and 90% over 7 days. Inmune monitoring did not reveal sig-
nificant CAR T-cell expansion in recipient BM or peripher-
al blood (PB). Peak concentration of CAR T-cells in patient
PB was 0.05 cells/pl, while median value in group of 7 pa-
tients with noticed expansion was 17 cells/pl [range 1.7-224].
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Despite carried out immunotherapy, growth of leukemic
blasts’ count was observed in PB and BM. Immunopheno-
typing of leukemic cells at this stage revealed mixed pheno-
type (B/My). Patient died of the disease progression 30 days
after the last injection of CAR-T-cells.

Results

It is well known that efficiency of CAR T-cell therapy de-
pends dramatically on cell product characteristics. High
content of exhausted and terminally differentiated T-cells
significantly reduce their potential for expansion and per-
sistence in vivo. In described case number of CCR7-positive
CD4 and CD8 T-cells in final product was 84% and 90%
correspondingly. Moreover, CAR-T-cells demonstrated high
in vitro cytotoxicity against model cell line and recipient
leukemic blasts. It was previously reported that multi-line-
age phenotype (CD19, CD20, CD33, CD34) is frequent in
CAR T-cell therapy non-responders [KE Masih, 2022]. It
must be noticed, that B/My phenotype was also observed in
described patient. Another one mechanism of primary re-
sistance to CAR-T-cell therapy is CD58 gene mutations or
loss of corresponding protein expression on tumor cells [RG
Majzner, 2020, Xin Yan, 2022]. CD58 protein is a ligand for
T-cell costimulatory receptor CD2. Disruption of CD58 in-
teraction with its partner CD2 leads to formation of subop-
timal immunological synapse, which results in impairment
of CAR T-cell functional activity and loss of its expansion
potential. Normalized to healthy lymphocytes, coefficient of
CD58 expression on the surface of given patient blasts was
0.95. Whereas median value for the same parameter in group
of CAR T-therapy responders was 2.46 (rangel.2-6.56).

@ cttjournal.com
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Conclusions

We suppose that the described case of primary resistance of
B-ALL to anti-CD19 CAR T-cell therapy can be explained
by patient’s leukemic cells properties: mixed immunopheno-
type and rearrangement of MLL gene, decreased expression/
loss of surface CD58 antigen.

Keywords

Total body irradiation, allo-HSCT, children, hemoblastoses,
radiation therapy.

Ycronumsoctb K aHTU-CD19 CAR-T-kneTouHoin Tepanun: ONucaHne KIMHUYECKOro CyYyas
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Beepenue

[TepBuuHas pesucteHTHOCTb K CAR T-K1eTouHOI Tepanumn
y fieTelt ¢ B-nuHeitHpIM 0CTpbIM TMM(OOIaCTHBIM TeIKO30M
(B-OJIJI) HabmopaeTcs ¢ yactoroit 1o 20% cnydaes [Atilla
PA, 2022]. ITpyunHOit JAHHOTO SIBJICHUS MOXKET OBITh, KaK
CHIDKeHHas GyHKUMOHaNIbHasg akTuBHOCT CAR-T-KjeToK,
TaK 1 OMONOrnyYecKyie 0COOEHHOCTY OIIyX0IeBOr0O K/IOHA. B
IleHTpe meTCKOI OHKOIOT MM, TeMATOIOT M M IMMYHOJIOTUY
(PHIIIOOI'N) antn-CD19 CAR T-tepanus 6blra mpose-
neHa ina 8 manyuenTos ¢ B-OJIJI, y ofHOTO 13 KOTOPBIX Ha-
O/mofay pesUCTeHTHOCTD K JAaHHOVI Tepalmnu.

Martepuansl n metofbl

Manpuyuk B Bospacte 7 et noctymun B PHIIIJOIN, roe
6b11 ycTanoBeH fuarno3 B-OJIJI ¢ Hanmuduem mepecTpoii-
ku MLL (KMT2A) rena (MLL-AF9), BIII nmmyHOopeHOTHI
¢ monoxxuTenbHo akcpeccueit NG2, CD33, CD65 n CD15.
ITocne mpoBefeHMA Tepanmmuy COITIACHO HpOTOKony ALL-
MB-2015 6bpUTa JOCTUTHYTA HEIPOJO/KUTEIbHAS PeMIC-
Cus, 3a KOTOPOJM IOC/IefoBan paHHUN I mM301MpoBaHHBIN
(KM) peunpus. I1pn penynyBe omyxoseBble KI€TKY COXpa-
HAm MLL-AF9 niepecTpoiiKy, HO COOTBeTCTBOBaMM Bl nMm-
MyHoperoTHITY C 9Kcrpeccueit CD33 u CD15. ITocne kypca
MIPOTUBOPEIVANBHON Tepanuy ManeHT He JOCTUT PEeMUC-
Cuy, Pa3BIUJI XMMIOPE3UCTEHTHOCTb, BCIEACTBYIE Y€T0 OBIIO
NIPUHATO perleHne o nposefeHnn aHTU-CD19 CAR-T-Te-
panuu. Y4UThIBasA BBICOKYIO OITyXOJIEBYIO HArpysky (93%
O/71aCTHBIX KJIETOK B KOCTHOM MO3Te) U 0Obliee COCTOSHME
manyenta, CAR T-kneTkn BBOAWIN SPOOHO B KOMMIECTBE
10% 1 90% ot pacdeTHOI K035l (1x10° KIETOK/KT) C MHTEP-
BaJioM 7 CYTOK. VIMMYHOMOHUTOPMHI He BBIABU/I 3HA4M-
Moit akcmaHcuy CAR-T-KeTok B OpraHmsMe pelunneHTa.
ITukoBoe comepxanne CAR T-xrerok B mepudepudeckon
xpoBu cocTaBuwio 0,05 K71eTOK/MKJI, TOrfja KaK 3HaueHIe Me-
myaHbl mukosoro yposHs CAR T-kmeTok s ocTanbHbIX 7
naryeHToB coctaBuio 17 (1,7-224) xnerok/mkn. Hecmorps
Ha [IPOBEeHHYIO NIMMYHOTePaNuio Hab/IIOa/I POCT COAep-
JKaHMs OTACTHBIX KJIETOK B KOCTHOM MO3Te U Tepudepide-
ckoit kpoBu. ITpu MMMYHO(EHOTUINPOBAHUY HA CTALUN
mporpeccut ObUT BBUIB/IEH CMelIaHHbin ¢enorun (B/My)
nelikeMndyecKux kineTok. Crycta 30 cyToK 1mocre mocuegHe-
ro BeefieHNs CAR T-K/eTok manyeHT yMep OT Iporpeccu-
POBaHIA OCHOBHOTO 3a00/IeBaHNA.

Pe3synbtatbl

VsBectHO, uTO ocobenHocT CAR T-KmeToyHOro mpo-
IyKTa BIMAIOT Ha 9¢Q(eKTUBHOCTh Tepamuu. Tak, BBICO-
KOe CofepXKaHue TepMUHATIbHO ~Au¢depeHINpOBaHHBIX,
UCTOLEHHBIX T-KIeTOK B KOHEYHOM IPORYKTE CHIDKAET
UX CIOCOOHOCTb K 9KCIIaHCUM/TIepCUCTeHIMu. B KreTou-
HOM IIPOAYKTe, HOTYYeHHOM JJIA OIMChIBAEMOro HaIlJeHTa,
copepxanne CCR7-IOSUTUBHBIX KIETOK COCTaBUIO 84%
1 90% pmns CD4 u CD8 CAR T-k/1eTOK COOTBETCTBEHHO.
Taxoke ObUTIa HOATBEpP)KAEHA BBICOKAs IMTOTOKCHYECKAs
akTuBHOCTh CAR T-KJI€TOK malmeHTa B TeCTe in vitro, Kak
B OTHOIIEHUM MOJENIbHOI KAE€TOYHON JIMHUM, TaK U COO-
CTBEHHBIX OIIYXOJIEBBIX K/IETOK penumueHTta. CormacHo
JINTEPATYPHBIM ITaHHBIM CMELIAHHbI (EeHOTUII JIeliKeMu-
yeckux knetok (CD19, CD20, CD33, CD34), HabnromaeMblii
U B ONMCBIBAEMOM C/Ty4ae, C BLICOKOJ 9aCcTOTOJ BCTpedaeT-
Cs Cpefy MaLlMeHToB, He oTBevaromnx Ha CAR T-tepammio
[KE Masih, 2022]. Eute ogHuM 13 ONMCaHHBIX paHee Mexa-
HI3MOB IIEPBIYHON Pe3VICTEHTHOCTY ABJIAETCS BO3ZHMKHO-
BeHJe MyTaluil B reHe, KogupyoieM 6enox CD58, mubo
CHJVDKEHME eTo SKCIPeCccUy Ha IOBEPXHOCTM OITyXOJIeBBIX
k1etok [RG Majzner, 2020, Xin Yan, 2022]. CD58 saBnsercs
JIMTaHJOM JJIA KOCTUMY/IATOPHOI MoneKynsl CD2, n Hapy-
IIeHMe VX B3aVMOJEVICTBYA IPUBOFUT K GOPMUPOBAHMIO
HeaEeKTMBHOTO VMMYHOIOIMYECKOTO CMHAICA MEX[IY
CAR T-nmumdonntoM u OIyxoneBoil KJIETKOI 13-3a 4ero
cHmKaeTcs QyHKUMOHanbHas akTuBHOCTL CAR T-xmetTox
Y MX CIIOCOOHOCTD K 9KcIancun. HopManusoBaHHBI OTHO-
CUTENBHO 3T0POBBIX TMMOLUTOB K03 ULIMEHT SKCIpec-
cvyt CD58 Ha OBEPXHOCTH OITyXOJIEBBIX KIeTOK ITal[eHTa
coctaswi 0,95. IIpu aToM, MeiMaHHOE 3HaYeHNe i1 aHAJIO-
TMYHOTO [TOKa3aTelsA B IPYIIe NMaleHTOB ¢ 9 PeKTUBHOM
sxcnancueit CAR T-kneTok cocrasmio 2,46 (1,2-6,56).

BbiBop

Takum 06pasoM, ONMCAHHBIN Clydall pPe3UCTEHTHOCTHU
B-OJIJT x autu-CD19 CAR T-Tepanuy MOXXHO OOBACHUTD
BBIAB/ICHHBIMU OCOOCHHOCTAMM JIEVIKEMUYECKUX KIIeTOK
HalyieHTa: CMellaHHbIl MMyHOdeHoTu (B/My), Hamirdne
NepeCTPONKM C yyacTueM rena MLL, CHU>KEHHBINI YPOBEHb
(oTcyrcTBue) axcpeccuy CD58.

KnioueBble cnoBa

CAR T-xmerounas tepamus, B-OJIJI, mepBudHas pesuc-
TeHTHOCTb, CD58.
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Introduction

The active use of genetically modified natural killer (NK)-
cells is limited by methodological difficulties of delivering
genetic material to these cells. Lentiviral transduction is one
of the cell modification methods. However, its use is limit-
ed by low yield of transduced cells. The virus derived from
the VSV-G vector cassette, typically used to produce CAR-T
cells, doesn’t efficiently transduce NK-cells. To increase the
efficiency of NK-cell transduction, we studied alternative
pseudotyped proteins. The pseudotyped lentiviral baboon
envelope vector BaEV-TR shows higher transduction effi-
ciency. It binds the entry receptors of the sodium-dependent
neutral amino acid transporter ASCT-1 and ASCT-2 and is
widely expressed in hematopoietic lineages. Thus, the use of
alternative pseudotypes of lentiviruses will provide solution
of many fundamental issues and specify the tools of obtain-
ing sufficient numbers of genetically modified NK cells. Our
objective was to compare the efficiency of NK-cell transduc-
tion using two variants of lentiviral particles based on the
BaEV-TR and VSV-G vector cassettes.

Materials and methods

We used peripheral blood mononuclear cells from two
healthy donors. A primary culture of NK-cells was ob-
tained using a CD3-depletion kit, after which the cells were
cultured in PRMI-1640 complete growth medium supple-
mented with IL-2 500 IU, 72 hours before transduction;
two lentiviral vectors with different envelope plasmids were
also used; in the first variant, pMD2.G was used, encoding
the surface glycoprotein G of the vesicular stomatitis virus
(VSV-G); in the second, BaEV-TR, encoding the modified
envelope glycoprotein of the baboon retrovirus. The psPAX2
plasmids, containing gag-pol and pUltra genes which en-
code the EGFP reporter protein gene, were included in both
variants. NK cells were grown in complete RPMI medium

prior to transduction. The multiplicity of infection was of 1,
5, 10. After transduction of the virus, the cells were incubat-
ed at 37°C, and the medium was changed after 24 hours. The
level of transduction was determined by flow cytometry by
the expression of the EGFP reporter protein after 72 hours.

Results and discussion

We compared the transduction efficiency of primary NK
cells with two variants of lentiviral particles based on the
BaEV-TR and VSV-G vector cassettes. The percentages of
transduced cells at the infection multiplicity of 1, 5, 10 with
VSV-G and BaEV-TR were 0.28%, 1.5%, 2.8% and 50%, 62%,
70%, respectively. The VSV-G receptor is a low-density lipid
receptor LDL-R which is not expressed in either resting or
activated NK-cells [1] thus explaining the low transduction
rate we obtained. However, the baboon envelope receptors
(ASCT-1 and ASCT-2) are overexpressed in response to ac-
tivation of NK-cells by IL-2, IL-12 and IL-21, thus leading
to increased efficiency of BaEV-TR transduction [Bari et al.,
2019] as confirmed by our results.

Conclusions

The percentage of NK cells transduced with a lentiviral vec-
tor employing BaEV-TR vector cassette is higher than with a
VSV-G-based vector cassette, which may be further used for
immunotherapy with modified NK cells.

Reference

Bari R [et al.] (2019) A distinct subset of highly prolifera-
tive and lentiviral vector (LV)-transducible NK-cells define
a readily engineered subset for adoptive cellular therapy.
Front. Immunol. 10:2001. doi:10.3389/fimmu.2019.02001

Keywords

NK cells, transduction, lentivirus, pseudotyped envelope
particles, retrovirus, baboon.

I PEeKTMBHOCTL NEHTUBMPYCHON TPAHCAYKLUNKA €CTECTBEHHBIX KUIIEPHbIX KNETOK

Anacracua C. MyxamerminHa, Anekcadgp A. Murac, Tatbana B. Illman

Pecnybnuxanckuii HayuHo-npakmuyeckuil ueHmp 0emcKoil OHKOI02UY, 2eMAmonoeul U ummyHonozuu, Muwck, Pecnybnuxa

Benapyco

Beepenue

AKTHBHOE IIpUMEHeHNe TeHHO-MOAUUIMPOBAaHHBIX ecTe-
ctBeHHbIX KnepHbIX (EK) K1eTok orpaHideHo MeTomomo-
TMYECKUMM CTIOKHOCTAMM JJOCTaBKM TeHeTUIeCKOTO MaTe-
puana B 9TM KaeTku. OfHUM M3 UCIOIb3yeMBIX CIIOCO60B
MopuUKALUY SABAETCA JIEHTUBUPYCHAA TPaHCHYKIVA
OpnHako, ee UCIIONb30BaHMe OTPaHNYEHO BBIXO/IOM TPaHC/y-
IIVPOBAHHBIX K/I€TOK. BMpyc, MONTydeHHbI 1 Ha OCHOBE BeK-
TOpPHOI KacceTbl VSV-G, KIaccuuecKu MCHOMb3yeMblil i
CO3/IaHMA XMMEPHBIX aHTUTeHHBIX perjennTopos CAR-T-kie-
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TOK, He apdextuHO TpaHcaynupyer EK-xinerku. Uro6nr
NOBBICUTD 3¢ deKTUBHOCTh TpaHcaykuuyu EK-kaeTok, MbI
VICCTIEOBA/IM a/IbTepHATVBHbIE IICEBIOTUIPOBAHHbBIE Oell-
ku. Bonpuyo a¢GeKTUBHOCTD TPAHCOYKIMUM ITOKA3bIBAeT
IICEeB/IOTUIVMPOBAHHBI JICHTVBUPYCHBII BEKTOP 000TOYKY
6abynna BaEV-TR. OH cBsA3bIBaeT BXOJHBIE PEeLIeNITOPDI Ha-
TPUIT-3aBYICMMOTO MepeHOCUYNKA HEeNTPaTbHBIX aMIHOKIC-
ot ASCT-1 m ASCT-2 1 mmpoKo SKCIpeccupyercs B Te-
MONO3TUYECKNX TMHUAX. TakuM 06pasoM, UCIIOIb30BaHIe
a/IbTEPHATVBHBIX ICEBIOTUIIOB JICHTUBUPYCOB IIO3BOMIUT
PelITh MHOXECTBO (PyHIaMEHTA/IbHBIX BOIIPOCOB 1 BBLA-
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BUTD CIIOCOODI IOy YeHNsI JOCTATOYHOTO KOIMIeCTBa reHe-
tidecku Mopuduuuposanubix EK-kmetok. Llempio paboTst
6b10 cpaBHeHMe addexTrBHOCTH TpaHcayKunu EK-kire-
TOK IBYMsI BapMaHTaMI JICHTUBYPYCHBIX JaCTHI] HA OCHOBE
BeKTOpHbIX KacceT BaEV-TR n VSV-G.

Marepuanbl n meToabl

B pabore mcronb3oBanu MOHOHYK/IeapHbIe KIETKY IIepu-
(bepudeckoil KpoBM ABYX 3LOPOBBIX LOHOPOB. IlepBuuHas
Kynbrypa EK-Kierok 6bIma monmydeHa ¢ MCHOTb30BaHUEM
Habopa CD3-pgerteniny, mocye 4ero KJIeTKM Ky/IbTUBUPOBa-
JIMCH B TIONTHON pocToBoii cpene PRMI-1640 ¢ mo6aBneHnem
VJI-2 500 E[l, 72 gaca mepep TpaHCAYKILMelT; TakoKe ObIIN
UCIIONIb30BAHbI [IBA JICHTUBMPYCHBIX BEKTOpPA OT/INYHBIX
MeX[y co0oil IIa3MuUEoil 060/MIOYKY, B IEepBOM BapyaH-
Te ucnonb3osanacb pMD2.G, xopupymomas MOBEPXHOCT-
HBIIl IMKoNpoTenH G BUpyca BEe3MKYIAPHOTO CTOMATHUTA
VSV-G, Bo Bropom BaEV-TR, xopupyouas Mopuduumpo-
BaHHBII ITIMKOIPOTENH 000JI0UKM peTpoBupyca 6abynHa.
[Tnasmupsr psPAX2, copepskamas rensl gag-pol u pUltra,
Kofupymolast TeH pernoprepHoro 6enka EGFP, Bxomgnmm B
cocTaB 000MX BapMaHTOB. B Ky/IbTypa/bHBIil IJIAHIIET Ca-
)xamu EK-xnetkn B koHueHTpanuy 2*10A5 kin/mn ¢ VJI-2
200 EJl n 10 mxr Bexto¢ysuHa B 0,5 M1 cpenbl. BupycHbie
YaCTUIBI JOOAB/IAIM K KJIEeTKaM B KOIUYECTBe, HeOOXOnu-
MOM JJIsl TOCTIDKEHMA MHOXeCTBeHHOCTH MHbekunu 1, 5,
10. Tanee nposopymy nentpudyruposanue npu 800 g, 90
MunyT, 37°C. Ilocne TpaHCAyKIMM BUPYCa KIeTKM MHKY-
6uposamy npu 37°C, a CMeHy Cpefbl IPOBOAVIIN CIYCTS 24
Yyaca. YpOBeHb TPAHCAYKLIMU OIpeNeNAay METOLOM IIpO-
TOYHOVI LIUTOMETPUY II0 IKCIPECCUM PEIIOPTEPHOro Oeka
EGFP uepes 72 4daca.

GC-04

Pe3synbtatbl n 06cyxpeHne

MbI cpaBHWIM 3G GEKTUBHOCTD TPAHCAYKIINN ITePBUYHBIX
EK-k1eTox aByM: BapMaHTaMU JIEHTMBUPYCHBIX YaCTHUI] HA
ocHoBe BeKTOpHbIX KacceT BaEV-TR n VSV-G. IIpoueHTs!
TPaHCAYLVPOBAHHBIX K/IETOK i1 MHOXXECTBEHHOCTH JH-
¢dexmym 1, 5, 10 mpu ucnonpzosanuu VSV-G u BaEV-TR
coctaeuwmm 0,28%, 1,5%, 2,8% n 50%, 62%, 70%, cooTBeT-
crBenHo. Perjerrrop ms VSV-G mpepcrasnsier coboit -
MUJHBIA penentop HM3Kol ImoTHocTu LDL-R, xoTopsii
MIPaKTNYECKN He SKCIPECCUPYeTCs HY B MOKOAIMXCH, HU
B axtuBupoBaHHbIXx EK-xnerkax [Bari et al, 2019], uTo
O0BACHACT HU3KUII IPOLEHT TPAHCHYKIVM, [IOTy4eHHbIN
Hamut. [Ipu atom pererrropst o6omoukn 6abymna — ASCT-
1 u ASCT-2 ycuneHHO 3KCIPecCUPYIOTCS B OTBET Ha aKTU-
arnuio EK-kietox VJI-2, VIJ1-12 u VIJI-21, yTO IpUBOAUT K
Bo3pacTaHuio spdexruBHOCTN TpaHCAykumy BaEV-TR [1]
U TIOTTY4M/IO TIOATBEPKE€HNE B HAIIINX Pe3y/IbTaTax.

BbiBopbl

ITponienT TpancayuuposaHHbix EK-KkneTok neHTHMBUpYC-
HBIM BEKTOPOM Ha ocHOBe KacceTbl BaEV-TR Bbiie, uem
Ha OCHOBe BEKTOpHOII KacceTsl VSV-G, 4TO MOXXeT OBITH B
JabHeIeM MCII0Ib30BaHO /A Lefieil MIMMYHOTepanyy Ha
ocHoBe Moan¢uuupoBaHHbIXx EK-K1eTok.

KnioueBble cnoBa

EK-K1eTky, TpaHCAYKLWs, J€HTUBMPYC, IMCEBLOTUIIPO-
BaHHbIE YaCTHUIBI 000JIOUKH, PeTPOBUPYC, OAOYIH.

Studies on therapeutic potential of a radiopharmaceutical based on polymer capsules with
incorporated ®Re isotope for the treatment of inflammatory joint diseases
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Darya R. Akhmetova 2, Albert R. Muslimov ', Alexander S. Timin **
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Introduction

Arthritis is a heterogeneous group of diseases that affect one
or more joints and are caused by inflammatory damage of
various genesis, by involving the synovial membrane, cap-
sule, cartilage and other components of the joint. Inflamma-
tory diseases of the joints (ID]) occur in 0.3-3% of the pop-
ulation worldwide. In particular, they affect 21% of adults in
Russia. The joint swelling, stiffness of movements and chron-
ic pain are observed in arthritis, thus altering normal work-
ing capacity, and often leading to disability. Development of
novel drugs for the treatment of arthritis is an urgent task,
due to variety of the IJD lesions and common inefficiency
of basic, biological and glucocorticosteroid therapy. Radiop-
harmaceuticals show a number of advantages over radiation
and chemotherapy used in the ID] treatment. Hence, the aim

of the study was to develop a radiopharmaceutical of a com-
plex composition and evaluate its therapeutic effect in the
animal model of arthritis.

Materials and methods

The '88Re-PLA-MPs preparation was developed in the form
of '8Re-labeled polymer carriers. Basic properties of the car-
riers, their toxicity and safety were assessed, as well as the
drug biodistribution. The results of the drug stability test-
ing and its retention at the injection site were registered by
SPECT and PET-CT images taken on the 1%, 24, 3 and 7*
day of the study, as well as by direct radiometry with meas-
urement of the radioactive signal (%ID/g). Therapeutic ef-
ficacy of the radiopharmaceutical was evaluated in a mod-
el of inflammatory disease of large joints in the Wistar rats
by measuring changes in the joint diameter and histology
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examination. The data on expression of proinflammatory
cytokines were found to be consistent with histological data.

Results

The biodistribution experiments have shown that 98% of the
radioactive drug remained at the injection site, without pen-
etrating healthy tissues. Biological effects of the drug in the
IDJ treatment was shown by means of the joint sizing, meas-
urements of inflammatory blood cytokines and histological
analysis.

GENE AND CELLULAR THERAPY I

Conclusion

According to experimental results, the developed radiop-
harmaceutical has shown its efficiency in the animal model
of inflammatory joint disease produced in Wistar rats, thus
providing a basis for further studies in this area.

Keywords

Arthritis, synovectomy, microcarriers, radionuclide therapy,
rhenium.

WccnepoBanme TepaneBTMYECKOro NOTeHLMaNa pagmopapmnpenapara Ha 0CHOBE NOSIMMEPHbIX
Kancyn ¢ BKAYeHneM u3otona ®Re gns neyeHns BocnanuTteNbHbIX 3ab0neBaHmMin CycTaBoB

Anuca C. ITocroBanosa %, Tumodeii E. Kapnos %, Huxomnaii A. Kocrenukos %, Imutpuii C. Cpicoes 2,
Omurpuit O. AHTyranos 2 Japea P. Axmerosa %, Anmp6ept P. Mycnumos ', Anexcanap C. Tuvmn 2

! Canxm-IlemepOypeckuii nonumexnudeckuil ynusepcumem Ilempa Benuxoezo, Canxm-Ilemep6ype, Poccus; ? Poccutickuii Hayu-
HbLTL YeHmp paouonoeuy u xupypauueckux mexsonozuti um. A. M. Ipanosa, Canxkm-Ilemep6Oype, Poccus

Beepenue

ApTpuUTHL - 9TO TeTeporeHHas rpymia 3aboneBaHuii, Iopa-
JKAIOMIVX OfIMH VI HECKONIbKO CYCTaBOB, UMEIOUIUX B OC-
HOBE€ BOCIIaJIUTEIbHOE IIOBPEX/IEHNE PasIMIHOTO TeHe3a C
BOBJICUEHVEM CMHOBMAIbHOM 000MOYKM, KATICYIIBI, XpAI[a
U JPYTUX 3JIEMEHTOB CycTaBa. BocmamutenbHble 3abore-
BaHUA CyCTaBoB InopaxawnT 0,3-3% HacelneHMsA BO BCEM
MIUpe, B 4aCTHOCTU — 21% B3pocnoro HaceneHus Poccun.
OTMedaeTcs1, YTO OTEK CyCTaBa, CKOBAHHOCTD JBIVDKEHUI
U XpOHMYecKHe GOMM SABJAITCA CHMITOMAaMM apTPUTOB,
YXYAIIAOIIMMI HOPMATbHYI0 TPYAOCHOCOOHOCTD M YacTO
IPUBOJAIYE K MHBATMAHOCTU. Pa3paboTka HOBBIX JIeKap-
CTBEHHBIX IIPENApaTOB N/ JIEYE€HMUS apTPUTOB ABIAETCA
aKTya/IbHOJI B CBA3Y C MHOT0OOpasueM KIMHNYECKUX GopM
BOCITaIUTENIbHBIX MOPaKEHWIT CYCTaBOB M YacTOl Head-
(beKTUBHOCTDBIO 6a3MICHOI, 6MOMOTMYECKON U TITIOKOKOPTH-
KOCTepOoyHOI Tepamuy. Paguodapmmnpenaparsl o6magaoT
PAIOM IPEMMYIIECTB Iepef Ty4eBOil Tepamlmeil U XMMIO-
Tepanell B TeYeHNM BOCIIaTNTEIbHBIX 3a00/IeBaHMil CyCTa-
BOB. Takum 06pasoMm, Ilefb MCCTeNOBAHNA 3aKTI0Yanach B
paspaboTke pagmodapMIpenapaTa KOMIIIEKCHOTO COCTaBa
U JICC/IE[IOBAaHNMHU €TO TepalleBTIYecKoro s deKra Ha >KU-
BOTHBIX C MOJIE/IBIO apTPUTA.

Matepuansl n metofbl

Beun paspaboran mpemapatr $*Re-IIJIA-MY, B Buge monu-
MepHBIX HocuTenel, MedeHHBIX '¥Re. [Tpoussenena xapax-
TepU3aLMsA HOCUTEIEN, OLleHKA TOKCUYECKOTO BO3eICTBUA
7 6e30IIaCHOCTM VCIIO/Nb30BAHMSA MPEIapaTa, B T.4. — ero
6uopacnpenernenre. Pe3ynbraT cTabMIbHOCTHY IIpenapaTa u
ero yzepixanue B Mecte BBefieHus1 pukcuposau 1o OPEKT
n [I9T-KT msobpaxeHusIM, CoETaHHBIM B 1, 2, 3 1 7 IeHb
UCCIIeOBAHNA, @ TaKXKe II0 pe3y/lIbTaTaM IMpAMOIl pajyo-
MeTpUU C U3MepeHreM paayoakTUBHOro curuana (%ID/r).
VccnenoBana TtepameBTudeckass 3¢ ¢GeKTUBHOCTD Pafyo-
¢dapmMipenapara Ha MOJ€/II BOCIIA/IUTEIbHBIX 3a00/I€BaHNUIL
KPYTHBIX CyCTaBOB KpbIC mHUM Wistar IocpeicTBOM 3aMe-
POB M3MeHEeHUA AMaMeTpa CYCTaBOB M TVMICTONIOIMYECKOrO
anammsa. [laHHbIe 06 9KCIIPecCHy MIPOBOCIAINTEIBHBIX IV~
TOKIHOB, [IOJ[y4eHHbIE B XOJj¢ 9KCIIEPYIMEHTOB, COIIACYIOT-
Cs1 C TUCTOIOTUYECKIMYL HAO/MIOIeHUSIMIL.
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Pe3synbtatbl

B sxcnepumenTax 110 61opacIpefesieHnIo yCTaHOB/IEHO, YTO
98% paa1MoaKTMBHOIO IMpenapara OCTaeTcs B MecTe BBefle-
HIIA, He TIOpaskas 37J0pOBble TKaHM opraHu3Ma. C IIoOMOIbIo
CeTaHHbIX 3aMEPOB CYCTaBOB, aHA/IM3a BOCIAMUTETbHBIX
IIUTOKMHOB KPOBM U TMCTONOTMYECKOTO aHA/IM3a MTOKa3aHa
3G PEeKTUBHOCTD Mpenapara B JeYeHUM BOCIIATUTETbHBIX
3a00/1eBaHNUIT CYCTABOB.

BbiBoAbI

CoracHO pesy/IbTaTaM MCCIEHOBAHMNS, pPaspabOTaHHBIIN
paznodapmpernapaT mokasan cBoo 3¢ (HeKTUBHOCTD B Jie-
YeHNU MOJE/IM BOCIIA/INTENbHbIX 3a00/IeBaHMII CYCTaBOB Ha
KpbIcax nuHNN Wistar. 9TO faeT OCHOBAaHUA /A IPOBefe-
HIISI JAIbHENIINX paboT B 9TOM HAIIPaB/IeHNN.

KnioueBble cnoBa

ApTpUT, CMHOBIKTOMM:A, MUKPOHOCUTENMN, PaMOHYKIN -
Has Tepamus, peHnit.
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Improving the efficiency of long targeted insertions into the human cell genome using
the TALEN editing platform and non-viral delivery techniques for gene therapy of socially

significant diseases
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RM Gorbacheva Research Institute, Pavlov University, St. Petersburg, Russia

Contact: Dr. Kirill V. Lepik, e-mail: lepikkv@gmail.com

Introduction

Gene therapy based on transplantation of genetically mod-
ified hematopoietic stem and progenitor cells (HSPCs) us-
ing engineered nucleases (ZEN, TALEN, CRISPR/Cas9) has
a strong potential for the treatment of a number of human
monogenic diseases. The basis of this treatment method is
the insertion of a healthy copy of a DNA segment or an en-
tire transgene into the locus of a double-strand break formed
by a nuclease, delivered as a donor template in various forms.
It is known that an important factor affecting the insertion
efficiency is the structure and length of the donor DNA tem-
plate introduced into the cell. Among various forms (single-
or double-stranded DNA, circular or linear, viral or non-vi-
ral, etc.), linear double-stranded linear DNA is of interest
for preclinical development of gene therapy cell products
due to potential efficiency and robust production. The lim-
iting factor in their use is toxicity to primary human cells,
which depends on the structural parameters of the templates
[Paludan et al., 2013; Kath et al., 2022]. The aim of this work
is to optimize the structure of the donor template introduced
into the cell in the form of a linear double-stranded DNA
used for homologous repair of TALEN-mediated targeted
DNA breaks in order to increase the efficiency of editing/
inserting therapeutic transgenes in human cell lines, which
are the closest models of HSPC.

Materials and methods

Synthesis of variants of donor linear DNA templates was
performed by PCR from plasmid DNA encoding the GFP
transgene and homology domains to the CCR5 locus at the
site of the formation of a 400 bp long double-stranded break.
Transfection of K562 cells was carried out at a concentration
of 3.3*10° cells/mL according to a previously developed two-
stage electroporation protocol using a Gene Pulser Xcell Sys-
tem electroporator (Bio-Rad, USA). The mRNA concentra-
tion during transfection was 25 pg/mL. The concentration of
donor templates was 20 pg/mL. The following modifications
of donor templates were studied: the addition of a sequence
that inhibits sensors of intracellular immune response to ex-
ogenous DNA or damage to genomic DNA (TLR9/AIM2/
cGAS) - A151 to the sequence of the donor template, as well
as stabilization of the ends of the donor template with phos-
phorothioate bonds. The efficiency of transgene insertion
and cell viability were assessed by flow cytometry.

Results

A two-stage transfection protocol was developed, which
provides up to 85% knockout efficiency of the target CCR5
gene with cell survival from 30.4 to 46.2%. The transfection

efficiency of the donor template in the form of a dou-
ble-stranded linear DNA molecule was 7.1-23.6%. According
to flow cytometry data, the efficiency of transgene insertion
by the sixth day after transfection was 6.9-13.2%, depend-
ing on the type of modification of the ends of the donor
template, and was maximal for the donor template without
modifications. In comparison with the previously obtained
preliminary data and control samples in the current experi-
ment using plasmid DNA as a donor template, the efficiency
of transgene insertion was higher when using linear DNA
templates — 2.6% vs. 13.2%.

Conclusion

The development of linear double-stranded DNA templates
as donors for the repair of precised DNA breaks holds prom-
ise for the development of gene therapy cell products for the
treatment of monogenic human diseases.

The authors are grateful for financial support from the Russian
Foundation for Basic Research, grant No. 19-29-04025mk.
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Beepenue

lenHas Tepamyusa Ha OCHOBe TPAHCIUIAHTAI[UU TeHETHde-
CKM MOIUQUINPOBAHHBIX TE€MOIO3TUYECKMX CTBOTOBBIX
n mnporenutopueix kinetok (I'CIIK) ¢ momomipio mMHXKe-
HepHbIx Hykneasd (ZFN, TALEN, CRISPR/Cas9) o6napmaer
MOIIHBIM TIOTEHIVMAJIOM JIA JIeYeHUA pAfa MOHOTEHHBIX
3abonmeBanuit yenoBeka. OCHOBOI TAKOTO METOIA JIE€YEHISI
SABJIAETCSA BCTaBKa 370poBoit komyn yyactka JHK mmn me-
JIOTO TpaHCreHa B JIOKYC JBYILIEIIOYEYHOTO pas3phiBa, ¢op-
MIPYeMOTO HYK/Iea30if, JOCTaB/IIeMOro B BUJie JOHOPCKOI
MaTpUIIBl B pasnn4Hoit ¢opme. VI38BECTHO, YTO BAXKHBIM
dakropom, BausomyM Ha 3¢GGEKTUBHOCTh BCTABKI, SIB-
JISIeTCA CTPYKTYpPa U J/IMHA BHOCUMOII B KJIETKY JJOHOPCKOI
JOHK-marpuier. Cpenyt MHOTUX ee GopM (O HO- YTV IBYIle-
nodeyHad [JHK, xonbuieBad nny nuHeiiHasA, BUPyCHAsA MU
HEeBMpYCHAsA U T.JI.) JMHeJHasA [IBylLielloYeqHas JIMHeJHas
JHK mpepncrapnder MHTepec A MPEKIMHUYECKON pas-
pabOTKV TeHHOTEepaneBTUYeCKMX KIETOYHBIX IIPOJYKTOB,
Omarofapsi MOTeHIVATbHON 3PQPEKTUBHOCT U HIPOCTOTE
npousBoficTBa. OrpanmymBamoiiyM (HakTopoM uX Hpu-
MEHEHVs SABJIAETCA TOKCUYHOCTD IS TIEPBUYHBIX KJIETOK
Ye/I0BeKa, 3aBMCAIAA CTPYKTYPHBIX IIapaMeTPOB MaTpuI]
[Paludan et al., 2013; Kath et al., 2022]. Ilenpto maHHOI
paboThl ABJIAETCA ONTUMM3ALMA CTPYKTYPHl BHOCUMMOI B
KJIETKY JOHOPCKOI MaTpuIbl B (popMe JIMHEITHOI JBYIIEIO-
yeyHoit THK, ncnonbsyemoii i roMONIOTMYHON pernapa-
unun TALEN-onocpenoBaHHbBIX 1enieBbIX pas3pbiBos B JHK,
¢ uenpio noBbleHns 3(PPEeKTUBHOCTM pemaKTUpPOBaHuMs/
BCTaBKM TEPANeBTNYECKNX TPAHCTEHOB B KJIETOYHBIX JIN-
HUSIX Ye/IOBEKA, SABJIIOINXCS Hanbonee IpuOIKeHHbIMI
mopenamu ['CIIK.

Matepuansl u metopbl

CuHTe3 pas3MMYHBIX BAapMAHTOB JOHOPCKMUX JIMHENHBIX
JHK-matpun, nposopunu metopoMm IIIP mmasmupHOM
JOHK, xopmpyromeit Tancren GFP u momeHbl romosnorum
K nokycy CCR5 B Mecte (hpOPMUPOBAHMsS [ABYLIEIIOYEUHO-
ro paspsiBa AHON 400 map HykmeoTuoB. TpaHcdekiuo
knerok K562 nposopumm B koHLeHTpanyu 3,3*10/mi Kite-
TOK II0 3apaHee OTPAOOTAHHOMY IIPOTOKOJY IBYX3TAIIHOI
3/IEKTPOTIOpalNM C MCIOAb30BaHMEM 3eKTPOIopaTopa
Gene Pulser Xcell System (Bio-Rad, CIITA). Koxuenrpars
MPHK mpu Tpancdexunn cocrasmsna 25 Mxr/mi. Konren-
TpanusA JOHOPCKUX MaTpul] coctabnsa 20 MKr/mi. Vccre-
IOBAIM C/IERYIOLe MOAUQPUKALNY TOHOPCKUX MATPULL:
mobaB/eHMe B COCTaB IIOCTIENOBATEIBHOCTU TOHOPCKOI
MAaTpPULBI [TOC/IELOBATENIbHOCTH, MHIMOUPYIOLIEN CEHCOPBI
BHYTPUK/IETOYHOTO MMMYHHOTO OTB€Ta Ha 3K30T€HHYIO
IOHK wmm nospexpenne renomuont JHK (TLR9/AIM2/
cGAS) - A151, a Takxe cTabumusanyst KOHI[OB TOHOPCKOIL
Marpuibl GochopoTnoaTHbIMU CBA3AMU. DPPeKTUBHOCTD
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BCTABKI TPAHCT€HA ¥ )KU3HECIIOCOOHOCTD K/IETOK OL[eHVBa-
JIM METOJOM IIPOTOYHOI INTO(IyOPUMETPUIL.

Pe3synbtatbl

B xome paborbl 6bIT OTpaboTaH HMPOTOKON JBYXSTAIIHOI
tTpaHcdekiuy, obecreunBaounii 3pQeKTMBHOCTD HOKa-
yTa nenepoii mumenu CCR5 po 85% mpy BbDKMBAEMOCTH
KIeTok oT 30,4 o 46,2%. DddeKTUBHOCTh TpaHCheKIUN
NOHOPCKOJM MaTpuLbl B BUJE NBYLEIIOYEYHOI JIMHEHON
monexynbl JJTHK cocrapnsana 7,1-23,6%. CornmacHo JaHHBIM
IPOTOYHOI HUTO(GIyopUMeTpuM 3PPEKTUBHOCTD BCTABKU
TPaHCTeHa K IIeCTOMY JHIO MOCAe TPaHCHEKIUM COCTaB-
nasma 6,9-13,2% B 3aBMCHMOCTM OT THUIIA MOAMGUKALNAN
KOHIIOB JJOHOPCKOJ1 MaTPUIBI 1 Oblla MaKCUMAaIbHON I
TOHOPCKOJ MaTpuipl 6e3 Mopmuukanuit. B cpaBHeHun ¢
IIO/TyYEHHBIMI paHee IPefBAPUTEIbHBIMYU JAHHBIM U KOH-
TPONbHBIMU 0OpasljaMi B TEKYIeM SKCIIepMMEHTe C VC-
IIO/Ib30BAHNMEM B Ka4eCTBE JOHOPCKON MaTPULbI I/Ia3MI-
Hoit [TIHK acdexTuBHOCTD BCTaBKM TpaHCreHa OblIa BhIIIE
npu ucnonb3oBanuy muHelHbIX JHK-maTpun - 2,6% vs.
13,2%.

BbiBoabl

PaspaboTka nmuHerHbIx gBynenodednsx JHK maTpuiy B ka-
JecTBe JOHOPOB I penapanyim Ienesbix paspoisos B JHK
nMmeeT HepCHeKTI/IBY OIA pa3pa60T1<M I‘eHHOTepaHeBTI/I‘Ie-
CKHX KJI€TOYHBIX HPOHYKTOB U JIe9YeHM A MOHOT€HHDBIX 3a-
60/IeBaHMIT YETOBEKA.

Asmoput bnazodapam 3a punarcosyio noodepxucky Poccuii-
ckuti Pono Pynoamenmanvrvix Vccnedosanudl, eparm Nel9-
29-04025mx.
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Introduction

Current studies provide data on the involvement of NCSTN
gene encoding nicastrin (the major subunit of y-secretase),
in various neoplastic processes. It has also been shown to play
a role in regulation of immune cells. Therefore, the study on
the functioning of this gene may provide an opportunity to
understand the mechanism of neoplasia in different tissues,
and to reduce the risk of malignancies in patients with bone
marrow dysfunction.

Materials and methods

At the beginning of this study, each of the gene isoform an-
notations was compared with mRNAs and ESTs data to select
the annotated version. After this analysis, we may state that
each annotation has isoforms carrying extra information
about the gene, e.g., additional exons which are not mapped
in mRNAs and ESTs, or absence of protein-encoding exons.
These data were further analyzed for ability of this gene to
encode proteins, transcription, expression, and interaction
with proteins.

Results

The NCSTN gene is present on the chromosome 21. It in-
cludes 17 exons and 16 introns being located on the plus
chain, thus indirectly indicating to its protein-encoding
function. The gene is unique due to the presence of repeats
only in introns, there are no pseudogenes, according to the
BLAST database. The gene is annotated correctly, and its
structure is true, since the peaks of the transcription track
coincide with exons of the annotated isoforms. When exam-
ining the gene for protein-coding ability, we may conclude
that, for each exon, the signal translational peaks obtained
experimentally correspond to the annotated protein-cod-
ing regions of the gene. Most peaks of the ribosomal profil-
ing correlate with translated peptides, thus presuming this
gene to have a protein-coding function. Analysis of the gene
by RNA-seq track data and CAGE peaks was based on the

results obtained in A549 cell culture. When analyzing the
RNA-seq data, we may suggest that 65.4% of RNA remains in
the nucleus and 34.6% is released to the cytoplasm. Accord-
ing to the CAGE data, 72.4% of RNA remains in the nucleus
and 27.6% migrates to the cytoplasm. The presented RNA-
seq and CAGE data were compatible, i.e., the cytoplasm
contains protein-translating RNA. Examination of the gene
for mutations in the OMIM Genes database indicates that
the gene has a mutation and can cause autosomal dominant
inherited disorders manifesting by familial acne, familial pu-
rulent hydradenitis with bone marrow dysfunction. The en-
coded proteins cleave integral membrane proteins, including
Notch receptors and beta-amyloid precursor protein, thus,
probably, being a stabilizing cofactor required for assembly
of the gamma-secretase complex. Similarly, according to
the Gene Interactions track, this gene controls some pro-
tein-protein interactions that would be disrupted by gene
mutations in absence of a final functional protein product.

Conclusion

Upon the data analysis, we may conclude that the point mu-
tations of the gene, including those found in tumor samples,
coincide with the coding sequences of exons. Moreover, the
COSMIC Regions database contains information on the
point mutations of this gene found in tumors, e.g., malig-
nant melanomas, adenomas, carcinomas, sarcomas, gliomas,
and in lymphoid neoplasms. These disorders arise not only
due to point mutations in the coding gene sequences, as dis-
played in the COSMIC Regions, ClinVar Short Variants, and
HGMD Variants databases, but also occur due to deletions
and duplications affecting the entire length of this gene, as
displayed in the ClinVar Long Variants and Development
Delay databases.

Keywords

Bone marrow, transcriptomics, NCSTN gene.
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BeepeHue

B pspe mccmenoBaHMil yYeHBIX HPUBOAATCS HAaHHBIE 00
y4acTVM B Pas3/IMYHBIX HEOIUIACTUMYECKUX IIpolLleccax reHa
NCSTN n xopgypyemoro M 6eka HMKaCTPUHA — OCHOBHOIL
CyObeqMHNUIIBI Y-CeKpeTasbl. Takke IOKa3aHa ero pojb B
perympoBaHNI MUMMYHHOI CUCTeMBI OpraHusma. [loatomy
usydeHue (QyHKIVOHUPOBAHMS JAHHOTO TeHa MOXET JIaTh

BO3MOXXHOCTD TIOHATb MEXaHM3M PasBUTUSA HOBOOOPa3o-
BaHMII Pa3NNYHOI JTOKaIN3aIMU ¥ CHUSUTD PUCK PAa3BUTHA
HEOIUIa3M y IAIVIEHTOB C HapylleHneM (QyHKINI KOCTHOTO
Mo3ra.

Marepuanbl n meTopbl

B Hava/IbHOI CTaiMU UCCIEIOBAHYA ObIIO IIPOBEJEHO CPaB-
HeHNe KXol 13 aHHOTaLuil 130(0opM reHa C JaHHBIMU
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mRNAs n ESTs a5t Bb16opa MpoaHHOTUPOBAHHOI BEPCHUIL.
ITocne 3TOro aHanM3a MOYKHO 3aK/IIOUNUTh, YTO KaXK/as aH-
HOTALVSI COREPXKUT 130(OPMBI, HeCYIIIe TNIIHIOI NHPOP-
MaLMIo O Te€He, a UMEHHO — IOSABJIEHNE TOMOTHUTENTbHBIX
9K30HOB, He oToOpakeHHbIX B MRNAs n ESTS miu orcyr-
cTBUe 6eMOK-KOAMPYIOLINX 9K30HOB. B mampHeiiiieM Obit
[IPOBeJIeH aHa/N3 TeHa B [IaHe ero CIIOCOOHOCTH K KORMPO-
BaHUIO O€/IKOB, TPAHCKPUIILINY, SKCIIPECCUN U B3aUMOENt-
CTBHUIO C OEIKaMIL.

Pe3synbratsl

Ten NCSTN nokann3oBaH Ha XpoMOCOMe 21, OH COCTONT U3
17 9K30HOB 1 16 MHTPOHOB ¥ HaXOAUTCA Ha IUIIOC-1IeNN, 9YTO
KOCBEHHO TOBOPUT 00 ero 6en1oK-Kopupymoleil GyHKIN.
Ier NCSTN yHUKaIeH BC/IeCTBYIE HATMYVA TIOBTOPOB TOJb-
KO B MHTPOHAX U He VIMeeT IICEBIOTEeHOB, 10 TaHHbIM 0a3bl
BLAST. I'en npoaHHOTMpPOBAH IPaBWIbHO, CTPYKTypa I'eHa
KOPPEeKTHA, TaK KaK IMMKY TPeKa TPAHCKPUIILUU COBIA/JAI0T
¢ ak3oHamy usodopm anHotauuit. [Tpy nccnegoBanuy rena
Ha CHOCOOHOCTb KOAMPOBATb OEIKM MOXKHO 3aK/IIOUUTD,
YTO, Il KaXK/JOTO 9K30Ha, ITOTy4eHHbIe 9KCIIePYMEHTaTbHO
MMUKY CUTHAIIOB TPAHCIALMU COOTBETCTBYIOT IIPOAHHOTU-
POBaHHBIM 6€/I0K-KOAMPYIOLIM 00/1acTsAM reHa. bobuinH-
CTBO IIMKOB puOOCOMaIbHOTO IpodaiinHra COOTHOCUTCA
C TPAHCIMPYEMbIMU HENTUAMU, YTO TOBOPUT O TOM, UTO
JaHHDBII TeH oOnagaeT OeloK-Kopupyroomeil ¢GyHKIMeit.
AnHanus reHa NpoBOAMICA MO JaHHBIM Tpeka RNA-seq u
nukoB CAGE, nonyueHHbIM Ha K/I€TOYHON KynbType A549.
Amnanusupya nanable RNA-seq, MO>XKHO cKa3ath, uTo 65,4%
PHK ocraerca B Azipe, a B quTonaasMy Beixoaut 34,6%. Io
nanHblM CAGE, 72,4% PHK ocraercsa B agpe, 1 27,6% Bbl-
XOOUT B LUTOIIA3MY, T.e. IIPEACTAaB/ICHHbIE JJAHHbIE 0as3bl
RNA-seq u CAGE conocraBumbl. B nuronnasme copep-
xurcss PHK, tpanciupytomas 6enok. ViccnenoBanue resa
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Ha MyTaiym 110 6ase fanHbix OMIM Genes yKka3pIBaloT Ha
TO, YTO JJAHHBIII €H MMeeT MYTalMU ¥ MOXKET BBI3BIBATh
HaCTIefiCTBeHHbIe 3a00/IeBaHMsI Ay TOCOMHO-/JOMIHAHTHOTO
THUIIA, IPOSABJIAIOLINECS CEMEIIHON MHBEPCHEN aKHe, CeMell-
HBIM THOJHBIM TUPAfIEHITOM IIPU HaPyIIEHHO QYHKIUN
KoCTHOTrO Mosra. Kopyupyemble 6Ky paclielIssioT MHTe-
rpajbHbBIe MeMOpaHHbIe 6enKi, BKIodas perentopbl Notch
U GeOK-TIpeAIIeCTBEHHUK beTa-aMIION/a, YTO, BEPOSITHO,
ABJIAETCS CTAOWIM3UPYIOMINM KODAKTOPOM, HEOOXOAUMBIM
I1st cOOpKM KOMIUIEKCA TaMMa-ceKpeTassl. Takoke, MO [jaH-
HbIM Tpeka Gene Interactions, 9TOT reH KOHTponupyer Oe-
JIOK-0€/IKOBbIe B3aMOJEICTBIUSA, KOTOPble HAaPYIIEHBI IIPU
MYTAIMSIX B TeHe U OTCYTCTBUYU KOHEYHOTO (PYHKIIMOHAID-
HOTO 6€/IKOBOTO MTPOAYKTA.

3aknyeHue

ITo pesynbraraM IpOBENEHHOTO aHAIM3a MOXXHO CKa3aTb,
YTO TOYEYHBbIE MY Tall/ JAHHOTO T€HA, B TOM 4MCIIe U Te, KO-
TOpbIe BCTPEYAIOTCS B OIIYXO0JIEBBIX 00pasIiaxX, COBIAJAIOT C
KOAMPYIOLVIMA YacTsAMM 3k30HOB. Kpome Toro, 6asa maH-
Hbpix COSMIC Regions copep>KuT MHGOpPMALINIO O TOYeU-
HBIX MYTal[MAX 9TOTO TeHa, BCTPEYAOUINXCA B OIYXOJIAX:
3/I0KaYeCTBEHHBIX ME/IaHOMAX, afleHOMaX, KapIMHOMaXx,
capKoMaX, IIMOMaX, IMMQOULHBIX HOBOOOPa3OBaHMAX.
A1 3a60/1eBaHys BOSHUKAIOT HE TOBKO 1M3-32 TOYEYHBIX
MyTalMil B KOGUPYIOLIell YacTy IeHa, YTO OTOOpa’keHO B
6aszax maHubix COSMIC Regions, ClinVar Short Variants,
HGMD Variants, Ho 1 3a c4eT fleennit ¥ AyIIMKanuii, 3a-
TParuBamIlNX BCIO NOC/IEN0BATe/IbHOCTD IAHHOTO TeHa, YTO
orobpakeno B 6asax ClinVar Long Varlants, Development
Delay.

KnioueBble cnoBa

KocTHBINT MO3T, TpaHCKpUNITOMUKA, TeH NCSTN.
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Introduction

Due to the restricted capacity of resident chondrocytes to
regenerate injury of cartilage, stem cell-based therapies have
been proposed as a novel therapeutic approach for cartilage
repair. The aim of this work was to develop the method for
injection of MSCs in the treatment of osteoarthritis.

Materials and methods

MSCs have been derived from bone marrow and expand-
ed in vitro in DMEM with 10% FBS-MSC. Chondrogenic
pre-differentiation of MSCs in 2D were obtained by cultur-
ing in DMEM with 10 ng/ml TGFf3, 100 ng/ml IGE 100
nM dexamethasone (Life Technologies, USA), 1% antibiotic
for 7 days. The injectable implant was obtained by mixing
predifferentiated MSCs with 1% hyaluronic acid in a ratio of
1:1. Chondrogenesis of MSCs was confirmed by immuno-
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fluorescence staining, PCR. The clinical efficacy of injectable
implants was assessed by VAS (Visual Analogue Scale) and
WOMAC (Western Ontario McMaster Universities OA In-
dex).

Results

The study included twelve patients with osteoarthritis at
the 2-3™ severity stage. The cells had high 98 (97.5; 99.5)%
viability, phenotype of MSCs (more than 95% of cells had
CD90, CD105, and CD73). Chondrogenesis after supple-
mentation with the growth factors was proven by detection
of the type II collagen and aggrecan synthesis by MSCs, as
shown by immunofluorescence. A change in morphology
MSCs from spindle-shaped to “cobblestone-like” was de-
tached. We have shown an increased expression of COL2
by 10 times (p=0.002), COLII by 3 times (p=0.03), along

@ cttjournal.com
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with 5-fold decrease of COLI expression (p=0.03). A total of
12 clinical preparations of chondrogenic pre-differentiated
MSCs with 1% hyaluronic acid were obtained, at the aver-
age number of 31.0 (25.0; 37.5)x10° cells in a mean volume
of 0.95 (0.65; 1.05) mL. The cellular implants were injected
to the patients intra-articularly. After a follow-up periods of
6 and 12 months, clinical effects were evaluated by means
of VAS and WOMAC assessment scales. By the VAS scale,
distinct changes were shown at the end of follow-up peri-
ods, i.e., from 5 cm (4; 6) to 2.5 cm (2; 3.5), and to 2 cm (1;
4), respectively (p <0.05). The data of WOMAC evaluation
score showed improvement during the follow-up periods
from 56.5 (37; 63) to 31 (22; 41) points, and to 31 (9; 48)

respectively (p <0.05). Systemic or local complications were
not observed in the patients after injections of implanted
cells into the knee joint.

Conclusion

The results of this study confirm the efficacy of intra-artic-
ular injections of chondrogenically predifferentiated alloge-
neic MSCs in hyaluronic acid when treating patients with
osteoarthritis.

Keywords

Mesenchymal stem cells, cell-based therapy, osteoarthritis.
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Beepenue

VI3-3a OrpaHMYeHHON CIOCOOHOCTI PEe3UAEHTHBIX XOH/PO-
IL[YITOB BOCCTAHAB/IMBATb TOBPEXXIEHHYIO XPAILIEBYIO TKAHb,
K/IETOYHAs Tepamlysi Ha OCHOBE Me3eHXVMaJIbHBIX CTBOJIO-
Boix kmeTok (MCK) 6b11a mpefiokeHa B Ka4eCTBE HOBOTO
TEPANeBTUYECKOrO IIOAXOfla K BOCCTAHOBIECHMIO XPIIa.
Llenpio paboTHI AB/ISIIACH pPa3pabOTKa CrOCO6a MOMydeHNs
MHDBEKIMOHHOr0 MMIIaHTaTa Ha ocHoBe MCK m orenka
3¢ GeKTNBHOCTI €ro ImpuMeHeHIe /sl TeYeHusT ocTeoap-
TPO3a y MalNeHTOB.

MaTepMaﬂbI n Metoabl

MCK BpIfenanm 13 KOCTHOIO MO3ra 3[J0POBBIX JTOHOPOB,
9KCIAHCUIO KJIETOK in vitro mposogunn B cpefe DMEM,
copepykarmeit 10% TC-MCK. IToce 2-ro maccaxka K KeT-
KaM pobasnsamu 10 mHr/mn TGF3, 100 ur/mn IGE 100 #EM
mexcamerasoHa (Life Technologies, CIIIA) u KymbTuBHU-
poBany B TeueHMe 7 CyTOK. VIHbeKIMOHHbIE MMIUIAHTATHI
MCK nonyyanu HemocpefiCTBEHHO Nepefi BBEAeHNEM Ialiu-
eHTaM, coegunaAa cycrnensuo MCK c 1%-HbIM pacTBOpaMm
IMaTypOHOBOI KIC/IOTH B cooTHomenyu 1:1. Bxmouenne
IIpOrpaMMBI XOHAporeHHoit juddepennyposxn MCK nog-
TBEP>KAA/IN METOLAMIU UMMYHO(IYOPECIeHTHOTO OKpaIly-
BaHuA 1 KoymrdecTBeHHot ITIP. Kimuundeckyro s dexrus-
HOCTDb OLICHMBA/IU 110 M3MEHEHMAM YPOBH: 60N 110 IIKaje
BAIII (Bu3yanmbHO-aHa/mOTOBas IIIKajIa) M MOKasarend QyHK-
LMOHA/IbHOM AaKTUMBHOCTM cycTaBa mo mkane WOMAC
(Western Ontario McMaster Universities OA Index) gepes 6
1 12 Mecs1eB ocIe BBENEHN KJIETOK ITAI[VIEHTY.

Pesynbratbl

B uccnenopanue BK/IIOYEHO 12 MAaLlEHTOB € OCTE0APTPO3OM
2-3-11 cragym. MCK, nony4eHHbIe 13 KOCTHOTO MO3Ta JJOHO-
poB, obmamanu 98%-Hoit k13HecnocobHOCThIO (97,55 99,5)
U XapaKTepHbIM MMMyHo(eHoTumnoMm (6omee 95% KiIeTok
aKcipeccuposam anTurensr CD90, CD105 u CD73). Joka-
3aTe/IbCTBOM BK/IIOYEHNA XOHAPOTEHHOI IPOrpaMMbl IO-
C/le BO3MIEMICTBUS XOHAPOMHAYKTOPOB OBIIN IPUCYTCTBYE
B ITOJTyYeHHOII Ky/IbType KIeTOK, aKTUBHO CHHTE3MPYIOILIIX
kojtareH 11 Tiia 1 arrpexaH, BbIAB/ICHHBIX METOLIOM IMMY-

HOQIyopecleHINY, POCT YPOBHSA Kcipeccuu reHos COL2
B 10 pas (p=0,002), COL!11 B 3 pasa (p=0,03) u cHIDKeHUe
COLI B 5 pa3 (p=0,03). OTmeyanoch usMeHeHe MOp¢oo-
T KJIETOK C BepeTeHooOpasHoil Ha 6onee okpyryo ¢op-
My (cobblestone-like). Bcero 6s110 nmonydeno 12 6uomenn-
IVHCKUX KJIETOYHBIX IPOAYKTOB, copmepkammx 31,0 (25,0;
37,5)x10° mpepmnddepeHIIMPOBAHHBIX B XOHJPOTeHHOM
Hanpasnenun annoreHHpix MCK. VIHbeKI[MOHHbIE UMITTAaH-
TaThl MCK B 1% r1anypoHoOBOII KICTIOTe BBOAM/IN Tal[/i€H-
TaM B KOJIEHHBII CYCTaB MHTPAapPTUKYIAPHO B 06beMe 0,95
(0,65; 1,05) my1. OnjeHKa GUHAMUKY BEIMYUHBI TI0OKa3aTelsd
BAIII mpomeMOHCTpUpOBana CHIDKEHNE Y BCeX MallMeHTOB
BBIp@XeHHOCTH 6071 ¢ 5 (4; 6) cM 1o 2,5 (2; 3,5) cM depes
6 MecsIleB MMOCTIe BBEJeHNA U coxpaHeHue addexTa y Ima-
LIVIeHTOB Ha ypoBHe 2 (1; 4) cM depe3 12 mecsanes (p <0,05).
Munexc WOMAC, KoTOpbIit 0 Hadasa KIeTOYHOI Tepannn
COCTaBIIAT 56,5 (37; 63) 6an/I0B, Yepe3 6 MecALeB YAy
cs1 1o 31 (22; 41) m ocrancsa Ha ypoBHe 31 (9; 48) (p <0,05)
gepes 12 Mecsres. [TonmoXnTenbHbI OTBET (CHIDKEHME He
MeHee, 4eM Ha 8 6a/I0B) 3apuKCUpoBaH y 70% NalMeHTOB
gepes 1 rogi. OcoO>XHEHMIT 0OIIEro NI MeCTHOTO XapaKTe-
pa y MaIMeHToB IT0C/Ie BBeEHMA KITeTOYHOTO VIMIITAHTaTa B
KOJICHHBIJT CyCTaB He OTMEYayIoCh.

3aknioyexHue

Pe3ynbTaThl KIMHIYECKOTO MCCIENOBAHNA IIOATBEPXKAAI0T
9} PEeKTUBHOCTD NPUMEHEHMs] A/UIOTeHHBIX Ipenpudde-
PEeHLIMPOBAHHBIX B XOHZporeHHoM HampasneHun MCK B
TMaTypOHOBOI KUCIOTe, BBENEHHDBIX MHTPAAPTUKY/LAIPHO,
Iy JIeYeHN OCTe0apTPO3a C COXpAHEHNeM TeparieBTIde-
cxoro a¢ddexra He MeHee rofa.

KniwoueBble cnoBa

MeseHXMMHbIE CTBOJIOBblE KJIETKM, KI€TOYHAs Tepammus,
OCTEOAPTPHUT.
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I Probability of viral hepatitis markers detection in potential hematopoietic stem cell donors

Liudmila N. Bubnova, Tatiana A. Matveeva, Irina E. Pavlova, Tatiana V. Glazanova

Russian Research Institute of Hematology and Transfusiology, Federal Medico-Biological Agency, St. Petersburg, Russia

Contact: Dr. Tatiana V. Glazanova, e-mail: tatyana-glazanova@yandex.ru

Introduction

Regular blood donors often become hematopoietic stem cell
(HSC) donors as well. One of their advantages as donors is
the fact that they have already passed a screening for blood-
borne infections markers, most common of which are hep-
atitis B and C. Blood banks employ most sensitive modern
diagnostic techniques including NAT and are able to screen
even for early stages of infections. We performed a compara-
tive analysis of hepatitis B and C markers frequency in vari-
ous categories of blood donors, which are also candidates for
HSC donor registry recruitment.

Materials and methods

Our study included 56,135 of regular FSBI RNITHT FMBA
blood donors and 16,240 first-time applicants for dona-
tion screened in 2000-2019. All of them were examined for
bloodborne infections markers. The investigation extent
and procedure, including diagnostic reagent specification,
are regulated by Russian Federation Ministry of Health
and Chief sanitary doctor’s orders. All blood donor donors
were evaluated for hepatitis B, hepatitis C, HIV and syphilis
markers via ELISA or immunochemiluminescent analysis
using the Architect I 2000 SR automatic immunochemical
analyzer. Since 2013 all blood donors has been examined for
hepatitis B, hepatitis C and HIV nucleic acids presence with
a help from a fully automated PCR-complex Cobas 5201 sys-
tem. The 2020-2021 donor survey results are not included
in the analysis due to the changes introduced into donor de-
partment’s procedures during COVID-19 pandemic.

Results

Among the regular FSBI RNIIHT FMBA donors examined
the viral hepatitis B markers incidence gradually decreased

from 0.1% in 2000 to an average of 0.03% with no marker
carriers found in some of the years. The hepatitis C mark-
ers were seen more often with 0.3% incidence in 2000 with
subsequent average rate of 0.15% among subjects examined.
Among the first-time donors the incidence of markers for
both viruses was more significant with hepatitis B found in
1.3% in 2000 and then slightly decreasing to a rate of 0.5%,
and hepatitis C markers been positive in 3.7% potential do-
nors in 2000 and then seen in an average of 1.2% cases. From
2015 to 2019, the overall hepatitis markers positivity rate was
0.08% in regular donors and 1.4% in first-time ones, which
demonstrates a slight general decrease infection frequency.
In both blood donor groups the hepatitis C detection rate
notably exceeds one for hepatitis B being about threefold
higher.

Conclusion

Assumingly healthy people applying as candidates for dona-
tion are, nonetheless, infected in about 2% of cases (these
figures are even higher in endemic regions) and are not ac-
cepted for donation due to bloodborne infections markers
presence. A similar proportion of all potential first-time do-
nors are likely to fail to become HSC Registry donors as well.
In this regard, the donor social background, motivation and
thorough questioning are of particular importance.

Keywords

Registry, hemopoietic stem cells, donors, bloodborne infec-
tions, hepatitis.

OueHKa BepOSTHOCTM BbISIBNIEHUS MapKepOB BUPYCHbIX FeNaTUTOB \ MOTEHLUASbHbIX OHOPOB

remMono3T4eCKnX CTBOJ1I0BbIX KNETOK

JTropmura H. By6noBa, Tarbsana A. MaTBeeBa, Vipuna E. ITaBnoBa, Tarbsana B. Itasanosa

Poccutickuii Hay’-tHO-MCCﬂebOBame}ZbCKulZ UHCIUmMYym 2emarmonocuu u mpa;-tcgﬁywonoeuu (I)ebepanbﬂoeo MeOUK0-01U0I02U1ECK020

azenmcmea, Canxm-Ilemep6ype, Poccust

Beepenue

PerynsapHble [OHOPBI KpOBM YacTO CTAHOBATCH TAKKe U
TOHOpaMM! /I PErMCTPOB TeMOIOITMYECKUX CTBOJIOBBIX
xnerok (I'CK). OgHyM M3 IpeuMyIIecTB TaKUX JOHOPOB
ABIIAETCA 00CTIeOBaHIe Ha Ha/I4ye MapKepOB IeMOTPaHC-
muccuBHBIX MHpeknwit. Hambormee pacrpocTpaHeHHBIMU
Cpeny 3TMX MHQEKIUI ABIATCSA BUPYCHBbIE TelaTUTh B 1
C, 11 JMaTHOCTMKM KOTOPBIX B CIIyX0e KpOBU IpUMEH:-
I0TCSl COBPEMEHHBIE IUAarHOCTIYEeCKUe MeTONUKY, obmana-
IOIIJie MaKCUMAJIbHOU YyBCTBUTEIBHOCTBIO, B TOM YNCIIe
NAT - TexHONIOrMM, TO3BOJIAIONINE BBIABUTh MHQEKINOH-
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HbIJl areHT Ha paHHeN cTaguu. Mbl BBIIOJIHWIN CPaBHU-
TeJIbHbIII aHAM3 YaCTOTbl BCTPEYAEMOCTM MapKepoB Te-
natutoB B u C y I0HOPOB KpOBM PasINYHBIX KaTeTrOpMuit,
ABNAIUXCA KOHTUHTEHTOM, MOMONMHAIIIMM PETUCTpP MHO-
TeHLIMATbHBIX JOHOPOB I€MONO3TUYECKMX CTBOIOBBIX Kle-
tok (I'CK).

Marepuansl n metopbl

B wuccnemosanme BKIOYeHbI 56135 perymrApHBIX HOHO-
poB kpoBu OI'BY PocHUUIT O®MBA Poccun, n 16240
JINL, BIIepBble OOPaTMBIINXCA /I CAa4M KPOBY B HOHOP-
CKMII OTHeNT MHCTUTYTA, B 2000-2019 rogax. Bcem um 65110

@ cttjournal.com
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IIpOBefieHO OOC/IefoBaHe HA HaIM4lMe MapKepoB IeMo-
TpaHCMUCCUBHBIX nHpekunit. O6beM 11 MOPSIOK JAHHOTO
UCCTIEOBAHNS, B TOM YMC/Ie MCIIONb30BaHIe AMATHOCTHU-
YeCKIX pPeareHTOB, peIJlaMeHTMPOBAHbI IpMKasamu M3
P® u mocTaHOBIEHMAMM IJIABHOTO CAaHUTAPHOTO Bpada.
B Hacrosiiiee BpeMst KpOBb JOHOPOB MCC/IEAYeTCsT Ha HAMNU-
yye Mapkepos remaruta B, rematmra C, BUY-undexnun,
cudmnuca. Bee nccnenoBaHms IpOBORATCA METOZAMU VM-
MYHO(EPMEHTHOTO WIM MMMYHOXEMITIOMIHECIIEHTHOTO
aHa/MM3a C UCIOIb30BAHMEM ABTOMATUYECKOTO UMMYHO-
XMMU4YecKoro aHanmsaropa «Architect i 2000 SR». C 2013
I. KPOBb JJOHOPOB 0OC/IeAyeTCsl Ha HaIu4uue HYKIeMHOBBIX
KIUC/IOT BUPYCOB renarutoB B, C 1 Bupyca nMmyHoneuim-
Ta Ye/I0BeKa C IOMOIIIbIO TIOJTHOCTHIO ABTOMATU3MPOBAHHOI
cucremsl «ITIP-kommiexkc Cobas s201». PesynbraTsr 06cre-
noBaHuA foHOPOB B 2020 1 2021 rogax He BK/IIOYEHBI B aHa-
73 B CBSI3Y C OCOOEHHOCTSMM PabOThI JOHOPCKOTO OT/eNa
MHCTUTYTA N0 npuunHe mangemun COVID-19.

Pe3ynbrarsl

Y ob6cnenoBaHHBIX perymapHbix foHopoB PI'BY PocHM-
WUI'T ®MBA Poccum BcTpeyaeMOCTb MapKepoB BUPYCHO-
ro rematuta B ¢ 0,1% B 2000 . MOCTENEHHO CHMYKA/ACh,
B cpepHeM coctaBus 0,03%, Ipyu 5TOM B HEKOTOPbIE TOJbI
3TU MapKepbl BooOIIe He ObIIN BBIAB/IEHBL. MapKepsbl rerma-
turta C onpepenanucy dame: B 2000 1. y 0,3%, a B cpefiHeM
y 0,15% o6cnenoBaHHbIX. Y M1, BIEpBble 0OPaTUBIINXCS

0ID-02

A CcHady KpOBWU, IIOKa3aTelnM BBLIABICHUS MapKepoB
0001X TelaTUTOB 0ojiee 3HAYMMBL: remaruta B — ot 1,3%
B 2000 I., HECKONIBKO CHIDKAACH U OIPENENAACh B CPESHEM Y
0,5% 06cnenyeMb1x, arernatuta C - ot 3,7% B 2000 r., ompe-
mendAAch B cpegHeM y 1,2%. C 2015 o 2019 rozpl mokasaTenn
BCTPEYaeMOCTY MapKepOB I'ellaTUTOB CyMMapHO COCTaBUIN
IIst pery/sipHbIX foHOpoB 0,08%, a 115t BriepBble 06C/IeNo-
BaHHBIX — 1,4%, YTO CBUIETEILCTBYET B IJ€/IOM O HEKOTOPOM
CHIDKEHUM YPOBHA MHPUIMPOBAHHOCTH. B 06enx rpymmax
006C/IeflyeMbIX KOIMYECTBO BbIBIEHHBIX MAPKEPOB TelaTi-
Ta B 3ameTHO MeHblIe, yeM renaTtuta C, IpuMepHO B 3 pasa.

BbiBopbl

Jlna cmauy KpoBM OOpAIAIOTCA JTIOAM, CUUTAIOIUe cebs
3[0POBBIMM, OJHAKO NpyMepHO 2% u3 Hux (a B Hebmaro-
HOJMYYHBIX 110 3a00/IeBae€MOCT TelaTUTaMVl PErMoHax U
6osee), OUEBUIHO, OYAYT OTBEIEHDbI OT JOHOPCTBA IO IPU-
4yHe OOHApY>KeHMsI MapKepoB IeMOTPAaHCMUCCUBHBIX MH-
¢dexumit. BeposATHO, IpUMepHO TaKas JOJA OTBOJOB OyzeT
U cpefy peKpyTupyeMbix B peructp gonopos I'CK. B cBsa-
31 C 3TUM 0cob0e 3HaUeHNe ¥IMeeT COLMaIbHasA CTPYKTypa
TOHOPCKMX KafipOB, MOTMBALMA JJOHOPCTBA U TIIATE/IbHOE
aHKeTMPOBAHNeE.

KnioueBble cnoBa

Perucrp, reMonosTnyeckne CTBOJIOBblE KJIETKM, [OHOPBI,
reMOTPaHCMICCUBHBIE NH(DEKIMY, TeITaTUTBL.

I Analysis of factors able to influence the bloodborne infections' markers positivity rate

Tatiana V. Gaponova, Dmitry S. Tikhomirov, Kristina V. Shaidurova, Tatiana A. Tupoleva

National Research Center for Hematology, Moscow, Russia

Contact: Dr. Tatiana V. Gaponova, phone: +7 (495) 613-87-30, e-mail: director@blood.ru

Introduction

An improvement in blood bank infections control measures
effectiveness is crucial for many organizations involved in
blood banking and ones providing blood transfusions. In
2016-2020 there was a stable downward tendency in blood-
borne infections’ markers positivity among blood donors.
However, in 2021 the positivity rate increased from 0.76% to
0.99%. There are a lot of factors able to influence this process
such as donation (primary donor or regular donation) and
payment type (with or without compensation) etc. We have
performed an analysis of factors able to influence blood-
borne infections’ markers positivity rate.

Materials and methods

This study includes the data obtain from official statistical
forms Ne 39 (Data on storage and processing of blood and
its components) and Ne 64 (Data on donor blood and/or its
components storage, processing, transportation and clinical
use) filled in 2020-2021. The data obtained was analyzed
using Student’s t-test, the confidence interval used to deter-
mine statistical significance was 5% (p < 0.05).

Results

There was a statistically significant increase in blood and/
or blood components donor rejections due to positive in-
fections markers in 2021. These changes were evident while

comparing whole rejected donor cohorts (12663 donors in
2021 vs. 9194 donors in 2020, p<0.01), as well as in subgroups
of donors with positive infections markers (3616 positive for
syphilis in 2020 vs. 3128 in 2020, p<0.01; 3068 positive for
hepatitis B in 2021 vs. 1727 in 2020, p<0.01; 4950 positive for
hepatitis C in 2021 vs. 3476 in 2020, p<0.01, and 1029 posi-
tive for HIV in 2020 vs. 863 in 2021, p=0.002). According to
a number of studies the overall bloodborne infections mark-
ers positivity rate is higher among first-time blood and/or
blood components donors. We have, therefore, supposed this
growth to be related to higher number of first-time donors.
However, the further analysis has revealed similar dynam-
ics seen in 2021 among both first-time and regular donors
for all infections markers. Neither was this dynamics caused
by general donors’ number increase as proved by its detailed
analysis. Rate of rejections for donors of blood and blood
components due to positive infectious markers in 2016-
2021 did not exceed 1-1.5% for distinct infectious markers
revealed (hepatitis B, C, Syphilis, HIV infection). Although,
there seems to be a correlation between total blood and/or
blood components donors dynamics during the study peri-
od and number of donors rejected due to positive infections
markers. This suggestion is, however, dismissed by more
detailed analysis of year- to year infection testing since the
incidence of positive donors also increased.
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Conclusions

The documented data analysis for 2016-2021 period has
demonstrated a significant increase in number of blood and/
or blood components donors rejected due to positive infec-
tions markers in 2021. There was no correlation revealed, ei-
ther with donation (primary donor or regular donation), or

ORGANIZATIONAL ISSUES, DONORSHIP |

payment type (with or without compensation), or generally
increased number of donors. The further detailed analysis
is needed in order to determine a real cause for increase in
bloodborne infections” harboring rates.

Keywords

Blood donors, infections control, bloodborne infections.

AHanu3 $aKTopoB, CNOCOOHbIX NOBAMATL HA YACTOTY BbiSIB/IEHUS! MapKepOB reMoTPaHCMUCCUBHBIX

UHPeKL i

Tarbana B. [anonoBa, ImMutpuit C. Tuxommupos, Kpuctuna B. lllaiigyposa, Tatbana A. Tynonesa

Hayunouii meduyumckuii uccnedosamenvckuil uenmp zemamonozuu Munsopasa P®, Mocksa, Poccust

Beepenue

IToBbrmenne MHQEKIMOHHOI 6€30ITaCHOCTY KOMIIOHEHTOB
TTOHOPCKOI KPOBM ABJIAETCA KPaliHe aKTyaIbHbIM aCIIEKTOM
PaboTBI CTY>KOBI KpOBM U MEAMITVHCKMX OPTaHM3aINif, OKa-
3bIBAIOLINX IIOMOIIb, CONIPAYKEHHYIO C IPOBEleHIeM T'eMO-
tparcdysuit. C 2016 1. ;o 2020 T. ycTaHOBMIIACH YCTONIMBAsA
TEHJIEHI[US CHIDKEHMA YaCTOThI BBIABIEHNS TIOATBEPXK/IeH-
HBIX TIOJIOXKUTENbHBIX Pe3y/IbTaTOB Ha MapKephl TeMOTPaHC-
MICCUBHBIX MHQEKINI cpeayt HOHOpoB KpoBu. OIHAKO B
2021 rogy sToT mokasarenp 1o Poccun ysemmuncs ¢ 0,76%
10 0,99%. Ha 9ToT mporjecc MOXKeT BIUATh MHOXKECTBO (dak-
TOPOB, TAKMX KaK TUM JJOHOPCTBA (MepBUYHAA Clada KPOBU
U KOMIIOHEHTOB — PETY/IAPHOE JOHOPCTBO), BUJI JOHOPCTBA
(6e3sBo3Me3HOE WM HET) U Jip. MBI BBIIOTHWIN aHAIN3
(baKTOpOB, CIIOCOOHBIX MOBMMATH Ha JAaCTOTY BBIABIICHIIA
MapKepOB reMOTPaHCMICCHBHBIX MHQEKIINIL.

Matepuansl n metopbl

B nccnenoBanme BKII0UeHBI faHHDBIE (POPM OTPACTIEBOII CTa-
TUCTUYECKOM OTY4eTHOCTU Ne 39 «CBemeHmsa 0 3arOTOBKE 1
nepepabOTKe KPOBU ¥ ee KOMIIOHEHTOB U IIPEHapaToB» U
Ne64 «CBefieH1s 0 3aTOTOBKe, XpaHEHN M, TPAaHCIIOPTUPOBKE
¥ K/IMHUYEeCKOM UCITONb30BAHMN JOHOPCKOI KPOBM 1 (M1n)
ee KOMITOHeHTOB» 3a 2020 r. 1 2021 1. [l cTaTUCTUYIeCKOMn
00paboTKM TaHHBIX UCIOMB30BANCS t-Kputepnit CTbiofeH-
Ta, [loBepuUTe/NIbHBIN MHTEPBAl CTATUCTUYECKU OCTOBEP-
HOJT pasHMIIbI cocTassit 5% (p < 0,05).

Pe3synbratsl

B 2021 ropy nokasaH JOCTOBEPHBIN POCT YNMCIa JOHOPOB
KpOBU 1 €€ KOMITOHEHTOB, OTBEJIEHHbIX B CBA3M C TIO/ITBEPIK-
TEeHHbIMM TIOJIOKUTEIbHBIMY Pe3ylIbTaTaMM Ha MapKepbl
nHbexuuii. [JlaHHbI GeHOMeH 00HapY>KeH KaK IIp) CpaBHe-
HUU OOIEro 4Kcia OTBeeHHbIX OHOPoB (12663 oHOpa B
2021 npotus 9194 nonopa B 2020, p<0,01), Tak 1 Ipy aHA/IN-
3€ 4MC/Ia OTBOLOB OT/E/NIbHO IO MH(EKIMAM: II0 MapKepaM
cudmnuca (3616 B 2020 npotus 3128 B 2020, p<0,01), rena-
tuta B (3068 B 2021 npotus 1727 B 2020, p<0,01), remmatura
C (4950 B 2021 npotus 3476 B 2020, p<0,01) n BIY (1029
B 2020 npotus 863 B 2021, p=0,002). CormacHo MHOrO4¥yC-
JIEHHBIM JMICCNIEJOBAHMAM, Y JIUL, CAAIOIMX KPOBb U/UIN €€
KOMIIOHEHTBbI BIEpBble, Mapkepbl MH(EKIWII C IapeHTe-
palbHBIM IyTeM IepeflauM BBIABAAIOTCA damie. IToatomy
IIepBBIM IPENIONIONKEHNEM, OODBACHAIOIMM ITOKAa3aHHBII
(beHOMeH, ObII IPUPOCT YNMCIa MHPEKIVOHHBIX OTBOJOB 3a
CYeT TMepPBUYHBIX JOHOPOB. OfHAKO CpaBHEHME IMHAMUKMA
OTBOJIOB Y IEPBMYHBIX ¥ TIOBTOPHBIX JOHOPOB ONPOBEPITIO
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TAaHHYIO TEOPUIO, IIOCKOIbKY B 2021 rogy mpousomen poct
MH(DEKIMOHHBIX OTBOJOB KaK y IEPBUYHBIX, TaK U § IOBTOP-
HBIX JJOHOPOB, IIPMYEM II0 MapKepaM BCEX TeCTUPYEMBIX
Bo36OyauTerneit. Eije oHMM IIPEAIIONOXeHNeM CTAJIO TO, YTO
POCT 4mcia OTBOZIOB IIPOM3OLIEN B CBA3YU C YBEINYEHUEM
00111eTO 4YNC/Ia JOHOPOB KPOBY U ee KOMIIOHEHTOB. JJaHHast
Teopyst ObIIA IIPOBEpeHa Iy TeM OLIeHKY [UHAMUKY 006111ero
4MCTIa JOHOPOB U MX OTBOJA M3-3a MH(QEKIWIT 3a n3ydae-
MbII1 iepuog. YacTora 0TBOfIa JOHOPOB KPOBY U T€MOKOM-
IIOHEHTOB V3-3a BBLAB/ICHNA MH(QEKIVOHHBIX MapKepoB B
2016-2021 rr. He peBbImIana 1-1,5% (1o MapkepaM remnaru-
toB B, C, cudummuca, BUY). Ha nepsblii B3I/IAL, CYLeCTBYET
KOPPeALNs MeXAY AMHAMMKOI OOLIero 4mcia JOHOPOB,
CIaBIIMX KPOBb U €€ KOMIIOHEHTDI B M3Y4aeMblil IIEPUOJ, U
9MCTIOM OTBOJOB B CBSI3M C BBISB/IEHIEM MapKepOB MH(EK-
uyn. OZHAKO JieTaIbHbIN IOT0J0BOI aHA/IN3 JO/IU OTBOJIOB,
IPENCTAB/IEHHbI Ha PUCYHKE 2, OTPUIIAET 3TO IPENIIO/IO-
JKeHMe, TaK KaK [{O/Is1 JOHOPOB, Y KOTOPBIX OBUIN BBLIBICHBI
MH(EKIMOHHbIE MAaPKePbl, TAKXKe YBE/IIMINIACh.

BbiBopbl

AHanus faHHBIX GOPM OTPAC/IeBOI CTAaTUCTIIECKOI OTYeT-
HocTu Ne 39 «CBefleHMs 0 3aTOTOBKe M IlepepaboTke Kpo-
Bl ¥ €e KOMIIOHEHTOB M IpenapaToB» 1 No 64 «CpeieHMA
0 3aTOTOBKE, XPaHEHIH, TPAHCIIOPTUPOBKE U KIMHINYIECKOM
UCIIOTIb30BAHUM JJOHOPCKOJ KPOBU M (M) ee KOMIIOHEH-
TOB» 3a 2016-2021 IT. 1MOKa3an JOCTOBEPHBIN POCT YMCIA
TOHOPOB KPOBM M €€ KOMIIOHEHTOB, OTBE/IEHHbIX B CBA3MU
C TIOAITBEP>K/IEHHBIMI TTOJIOKUTE/IbHBIMM Pe3ynbTaTaMl Ha
Mapkepnl HGekuuit B 2021 rony. He 6b110 06Hapy>keHO
CBA3M NaHHOTO (paKTa HU C TUIIOM JJOHOPCTBA (TIepBUYHAsL
claya KpOBMU M KOMIIOHEHTOB MU PETYIAPHOE JOHOPCTBO),
HIL C POCTOM 0011Iero Yrciia JOHOPOB KPOBU 1 €e KOMITOHEH-
TOB. TakuM 06pa3oM, yCTaHOB/IEHNE IPUYNH HOBBIIICHHON
JaCTOTHI BBIABIEHNA MapKePOB IéeMOTPAaHCMIUCCUBHBIX MH-
(bexuuit TpebyeT ganbHeIIIero aHaam3a.

KnioueBble cnoBa

JoHopcTBO KpoBU, MH(DEKIMOHHAs 6e30I1acCHOCTD, IeMOo-
TPaHCMICCUBHbIE MH(EKIINN.
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Introduction

As multinational Russian population consists of people with
vastly different HLA phenotypes, the bone marrow donors’
registry should include as many donors from local popu-
lations as possible. Each year Republic of Sakha, Yakutia
(RS, Y) 5-6 adults and 2-3 pediatric candidates for hemato-
poietic stem cell transplantation (HSCT) are registered by
hematologists, and the number of patients with hematopoi-
etic and solid tumors potentially requiring transplant grad-
ually increase. The HLA alleles frequencies in Yakutia dif-
fer significantly from those observed in most donors from
Russian population (Fefelova V.V., 2015]. However, this data
may help to form a Registry for potential unrelated donors
based on HLA combinations most often seen in HSCT recip-
ients from Yakutia making the matched donor occurrence
more probable. While general probability of donor selection
in overall Russian Federation registry is 1 in 50000, the na-
tional Registry provides 1 potential donor in 5000.

Materials and methods

According to 2010 census the Russian population consists of
more than 80% of Russians, while Yakuts account for 0.33%
only. Sakha (Yakutia) population encompasses 126 different
ethnic communities with most numerous being Yakut one
(466.5 thousand or 48.7%), Russian (38%), and some indige-
nous ethnic groups like Evenks (2%), Evens (2%), Yukaghirs
(0.6%) and other small ethnic communities comprising a to-
tal of 6%. According to current practice, most local donor
registries are formed on the basis of blood banks as there
already exists infrastructure for bloodborne infections as-
sessment and there already are motivated donors in commu-
nication with blood bank ready to be recruited.

Results

Within the year 2019, Sakha (Yakutia) Laboratory Med-
icine Forum framework there was a round table dedi-
cated to blood banking laboratory service improvement,

in which took part a number of leading experts in the field
(Godkov M. A., Shcherbo S.N., Dolgikh T.I. and others).
The final decision was to create a regional bone marrow do-
nors database. Also, this initiative found a strong support
from non-profit Female Yakutia Scientists League headed by
N.V. Savvina. In 2020, the initiative was supported by 2.57
million rubles from the RS(Y) administration grant used to
provide equipment for preliminary HLA typing (Bio-Rad
CFX-96) and a thermocycler for blood-borne infections
screening in potential donors. The initiative was also pro-
moted by volunteers (mostly medical students) on regular
basis by a series of events like schools, quizzes, quests, flash-
mobs, lectures, etc. In 2017, the search for potential bone
marrow donors for a patient named Maria S. was initiated.
A total of 662 samples were collected in 3 days by a local
blood bank and screened for suitable HLA alleles. Unfortu-
nately, the compatible donor was not found at screening of
this sample series. There is currently a registry of potential
bone marrow donors in RS (Y), which consists of more than
100 people of different ethnicities. In August 2021, an agree-
ment was signed with Kirov Research Institute of Hematol-
ogy and Blood Transfusion. Soon, only one month after the
regular HLA typing was initiated (in September 2021), the
first HLA-matched donor was found for Yakutia patient. He
was among the first 16 potential donors recruited, which
probably was an indicator of high local registry effectiveness
for RS(Y) patients.

Conclusions

Considering the complex combination of different ethnic-
ities seen in Sakha Republic population characterized by
abundance of rare HLA haplotypes not seen in most Russian
donors, it is necessary to further develop a local potential
hematopoietic stem cells donors Registry.

Keywords
Registry, donors, bone marrow, Republic of Sakha (Yakutia).

Co3maHue perncTpa AOHOPOB KOCTHOrO Mo3ra B Pecnybnuke Caxa (HkyTus)

Bunena B. Tepacumosa %, Hagexxga B. CaBBuna 2, Aitranuuna C. Tonsgeposa 2

"TBY PC(A) «Cmanyus nepenusanus kposur», Axymck, Poccus; > TAOY BO «Cesepo-Bocmounviii pedepanvHotii yHusepcumern

um. M. K. Ammocosa», Axymck, Poccust

Beepenue

JI1s1 MHOTOHAIVIOHA/IBHOTO cocTaBa Poccuiickoii momys-
UM OCOOEHHO aKTya/lbHO BK/IIOUEHME B HAIMOHATbHBIN
Pernctp mpepcraBuTeneil caMbIX paslIMYHBIX HAIVIOHAJIb-
Hocreil. Hy)xpjarommxcst B TpaHCIUTAaHTAIVM TeMOIIO3TIYe-
ckux cTBONMoBBIX K1eTok (I'CK) exxeromHo 1mo jaHHbIM OHKO-
rematoyioroB PC(SI) HacunTbIBaeTCs OKOMO 5-6 B3POCIBIX U
2-3 pmeteit. 3a60/1eBaeMOCTDb COMUHBIMM OIIYXO/MISMU, T€MO-

6rmacto3amy, Ipy KOTOPBIX TpeOyeTcs mepecajjka KOCTHOTO
MO3Ta Cpefil JIeTCKOTO HacelleHUs, eKeTONHO yBelndyBa-
erca. IIpu cpaBHeHmMm vactornl BcTpedaemoctu HLA-an-
neneti o noxycam HLA, AKyTbl 3HaUMTENTbHO OTINYAITCS
OT BBbIABJICHHBIX IPOQuUIell YacTOT BCTPeYaeMOCTH Y IO-
TEHIVIAIbHBIX JOHOPOB pyccKoil HanyoHanpHoCcTH (Dede-
noBa B.B., 2015]. JlaHHbIe O YacTOTe BCTPEYAEMOCTU all-
JIefell ¥ TaIJIOTUIIOB B Pas3INYHbIX HONY/IALMAX MOTYT VC-
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[I0/Ib30BAThCsl ISl IleJIeHAINIPAB/IeHHOTO (pOpMMUPOBAHNS
perucTpa HepOACTBEHHBIX [OHOPOB TIeMOIO3THYECKUX
CTBOJIOBBIX K/IETOK, PeIPe3eHTaTMBHOIO I/l MHOTOHAIN-
OHA/IbHOI pecryOmuky. Takoil MMOAXOf IMOBBICUT BEpOST-
HOCTb HAXOXX[EHNUSA COBMECTMMOTIO JOHOpa JIA TaljeHTa
3a CYeT IOMCKA B OIPe/le/IEeHHBIX PerOHaIbHbIX IONY/IALU-
sax ¢ usBectHBIM HLA-mpodumem. BepositHocTh mombopa
HEepOJICTBEHHOTO IoHopa B nonysanuy PO - 1 va 50 000; B
TIOMY/IALIMY OFHON STHMYECKOM rpymnbl — 1 Ha 5000.

Marepuanbl n metToabl

ITo nannpIM nepenicu Hacenenus 2010 1. B Poccun pycckoe
HacereHue coctasuio 6omnee 80%, saxyros 0,33%. B PC()
NIPOXXMBAIOT 126 HAIMOHAIBHOCTEN: CaMbIM MHOTOYVIC/IEH-
HBIM SIBJIAETCS AKYTCKOe HaceneHue (466,5 Toic. uin 48,7%),
ponsa pycckux — 38%, KMHC: spenkos — 2%, aBeHOB — 2%,
10Karupos — 0,6% u gpyrux npesfcraBureneir — 6%. Kak mo-
KasbIBaeT OIIBIT APYIYUX PErMOHOB, PETUCTPbI IOTEHIINAID-
HbIX JoHOpoB KM cosparorcs Ha 6asze Cry»x6bI KpoBY, I7ie
MMeeTCs MHPPACTPYKTypa /1A 06cejoBaHusA TOHOPOB (Ha
reMOTPaHCMUCCUBHbIE MHEKINN), ZOHOPHI IICUXOIOTIYe-
CKJI TOTOBBI K JJOHOPCTBY 1 IMEeTCS CBSA3b C YUPEXKJCHUAMU
Cry0bI KpOBM M MaCCOBOTO IIPUBJICYCHNA.

Pe3ynbratbl

B pamkax Qopyma crernnaniuctos 1ab60paTopHOI MeFUIIN-
ubl PC(£I) B Mapre 2019 . cocTosmocs 3aceganue Kpyrioro
CTOJIa IO BOIIPOCAM COBEPIICHCTBOBAHNA I EPCIeKTUBAM
pasButus nmaboparopnoit cryx6s CIIK ¢ mpurianeHHbIx
Begymumu crenyamuctamu (g.M.H TogkoB M.A., 1.6.H.
Ilep6o C.H., g.m.u. Jonrux T. V. u gp.) npussii pelene
O CO3[IaHMU PErMOHAIbHOI 0asbl JAHHBIX JOHOPOB KOCT-
Horo Mo3ra. CyllecTBeHHbIT BKIaJ, B Pa3BUTHE JOHOPCTBA
koctHOro Mosra 6eu1 cgeman HKO Jlura «KeHmmHbI-y-
yenble AxkyTunm» (pykosommrens — m.M.H. CaBBuna H.B.),
B 2020 1. 6611 BhIMIpaH Ipant Imaser PC(A) Ha 2,57 mn.
py6. Ha cpencrBa rpanTa sakymwieHo 060pygoBaHUe /IS
nepsuyaHoro stana HLA-tunmposanus (Bio-Rad CFX-96),
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3alylleH aMIUINUKATOP Ha FeMOTPAHCMICCUBHBIE MH(EK-
L[, 3aKYIUIEHbI peareHThl, IonurpaduIecKas IpOLyKIus
I715 TIpUBJIeYeHM s TOTEeHIIMATbHbIX JOHOPOB. B mpopBmKe-
HUM JOHOPCTBA C IIOMOLIBIO BOJIOHTEPOB-MEeIMKOB (CTYeH-
THI) PETY/LIPHO MPOBOMSTCS LIKOJIbI, KBU3BI, KBECTHI, (HIer-
Mo6bI, mekuyn u Ap. B 2017 1. o6patnmich popHsie Mapuu
C., KoTopoit 6b11a Heo6X0AMMa ITepecaika KOCTHOTO MO3Ia.
Ly momcka MOAXOpsAIiero foHopa 3a 3 fHA Ha 6ase I'BY
PC() «Cranius nepenuBanus KpoBu» ObII0 COOpaHO 662
o6pasro kpor Ha HLA-tunmposanne. K coxxanennio, co-
BMEeCTVIMBIIT JOHOD He GbUT HaiieH. Ha ceroqHsIIIHMIT JeHb
CO3[IaH PperucTp MOTeHIVanbHbIX moHopo I'CK PC(A),
cocrostumit 13 6omee 100 4emoBeK pasHBIX HAIMOHATBHO-
creit. B aBrycre 2021 . 3aK/I1049eH JOTOBOP O COTPyIHMYE-
cTBe «KMpOBCKMIT Hay4HO-MCCTIEOBATENbCKMIT MHCTUTYT
reMaTo/IOIUM U TepeNnnBaHuA KpPOBM». 3a KOPOTKUI CPOK,
yepe3 Mecsl] nocyte Havana cbopa kposu Ha HLA-Tunmpo-
BaHNe, BbLABJIEH IIEPBbIl OTeHIMaNbHbIl foHop Ilerp II.
(cents16pp 2021 1.), HLA-reHOTMII KOTOPOTO COBIIAJ C Te-
HOTUIOM 60/IbHOTO, HyXAamomlerocs B nepecagke 'CK. On
OKas3aJICs Cpefyl BIlepBble HAOPAHHBIX 16 MOTEHIMATbHBIX
TOHOPOB. Mbl CUMTaeM 3TO BHICOKMM IIOKa3aTeneM BCTpe-
YaeMOCTM UJIeHTUYHOTo reHotuna no HLA anTureny cpenn
nacenmeruss PC(A).

BbiBopbl

C y4eToM 3THMYECKOTO COCTaBa Hace/leHNsA Halllell peciy-
OnMMKY 1 7151 TOf60pa COBMECTMMOTO JJOHOPA [IIsl MallieH-
TOB C OTHOCUTEIbHO HU3KOI 4acTOTO} BCTPEYaeMOCTH Y
Hux HLA-ajteneii u raiyioTuios, Haubonee creluuaHbIx
IJIsL PYCCKUX U eBPOIEeIICKIX IO/, HeOOX0AMMO pac-
LIVPATH PErMOHAIbHBII PEruCcTp MOTEHIMAIbHBIX JOHOPOB
I'CK.

KnioueBble cnoBa

Perucrp, BOHOPBI, KOCTHBIII MO3T, Pecny6nm<a Caxa (fAxy-
THS).

Immunogenetic profile of the Russian and Belarusian hematopoietic stem cells donors

registries

Ludmila N. Bubnova !, Elena V. Kuzmich !, Alena V. Hlaz ?, Irina E. Pavlova ', Maria A. Terentyeva ', Anatoly L. Uss 2,

Ihar A. Iskrou 2, Siarhei P. Liashchuk 2

! Russian Research Institute of Hematology and Transfusiology, St. Petersburg, Russia; ? State Institution “Minsk Scientific and
Practical Center for Surgery, Transplantology and Hematology”, Minsk, Republic of Belarus

Contact: Dr. Elena V.Kuzmich, phone: +7 (921) 912-52-07, e-mail: yelenakuzmich@gmail.com

Introduction

Collaboration between bone marrow donor registries of dif-
ferent countries increases the chances of HLA-compatible
unrelated donor selection for patients in need of allogeneic
hematopoietic stem cell transplantation without available
donors in registries of the country of residence. The donor
search success and duration depends on patients’ HLA-hap-
lotypes frequency, as well as patient’s ethnic group represent-
atives in the registry. We performed a comparative analysis
of the profile of HLA-A*-B*-C*-DRB1*-DQB1*-haplotypes
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of potential hematopoietic stem cells (HSC) donors of the
FSBI RosNIIHT FMBA of Russia and the Republic of Bela-
rus registries.

Materials and methods

The study included 2853 potential HSC donors of FSBI Ros-
NIIHT FMBA of Russia registry. Primary immunogenetic
examination was performed using PCR-SSP (“Protrans’,
Germany) and PCR-SSOP (“BAG HEALTH CARE”, Ger-
many). The surveyed group of potential HSC donors of the
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registry of the Republic of Belarus included 2420 people.
PCR-SSOP (“Immucor”, USA) and PCR-SSP (“One Lamb-
da’, “Olerup’, USA) were used for primary HLA-typing of
donors. The HLA haplotypes frequencies were determined
by maximum likelihood method using the EM algorithm
provided by Arlequin 3.5 software.

Results

A total of 1702 HLA-haplotypes were identified in the
FSBI RosNIIHT FMBA of Russia cohort examined. The
most common HLA-haplotypes were: A*01-B*08-C*07-
DRB1*03-DQB1*02 (0,0366), A*03-B*07-C*07-DRB1*15-
DQB1*06 (0,0269), A*03-B*35-C*04-DRB1*01-DQB1*05
(0,0238), A*02-B*13-C*06-DRB1*07-DQB1*02 (0,0204),
A*02-B*07-C*07-DRB1*15-DQB1*06  (0,0184),  A*25-
B*18-C*12-DRB1*15-DQB1*06 (0,0127), A*02-B*18-C*07-
DRB1*11-DQB1*03 (0,0126), A*02-B*15-C*03-DRB1*04-
DQB1*03 (0,0123), A*02-B*41-C*17-DRB1*13-DQB1*03
(0,0109), A*30-B*13-C*06-DRB1*07-DQB1*02 (0,0099).
Also, 1365 HLA-haplotypes were determined in the Repub-
lic of Belarus potential HSC donors registry. The most com-
mon HLA-haplotypes were: A*01-B*08-C*07-DRB1*03-
DQBI*02 (0,0445), A*03-B*07-C*07-DRB1*15-DQBI1*06
(0,0330), A*02-B*13-C*06-DRB1*07-DQB1*02 (0,0294),
A*02-B*07-C*07-DRB1*15-DQB1*06  (0,0194), A*03-
B*35-C*04-DRB1*01-DQB1*05 (0,0179), A*02-B*18-C*07-

DRB1*11-DQB1*03 (0,0159), A*25-B*18-C*12-DRBI*15-
DQBI*06 (0,0141), A*02-B*57-C*06-DRB1*07-DQB1*03
(0,0118), A*11-B*35-C*04-DRB1*01-DQB1*05 (0,0112),
A*23-B*44-C*04-DRB1*07-DQB1*02 (0,0109), A*02-B*27-
C*02-DRB1*16-DQB1*05 (0,0105). The comparative analy-
sis revealed similarities as well as differences in HLA-haplo-
types distribution among donors of Belarusian and Russian
registries. In particular, the frequencies of A*02-B*13-C*06-
DRB1*07-DQB1*02, A*02-B*57-C*06-DRB1*07-DQB1*03,
A*02-B*27-C*02-DRB1*16-DQB1*05 haplotypes are sig-
nificantly higher in donors of Belarus Republic registry
(p=0.04; 0.01 and 0.01 respectively). The frequency of A*02-
B*41-C*17-DRB1*13-DQB1*03 haplotype is considerably
higher in donors of FSBI RosNITHT FMBA of Russia regis-
try (p=0.03).

Conclusions

The HLA-A*-B*-C*-DRB1*-DQB1*-haplotypes profiles of
potential Belarusian and Russian registries HSC donors have
characteristic features. Using united donor resources for donor
search will increase patient’s chances for optimal unrelated do-
nors selection in term of their immunogenetic characteristics.

Keywords
Donor registry, hematopoietic stem cells, HLA-haplotypes.
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Benapyco

Beepenue

CoTpymHIYECTBO PETMCTPOB JOHOPOB KOCTHOTO MO3Ta pas-
JIMYHBIX TOCYAAPCTB MOBBINIAET LIAHCH mog6opa HLA-co-
BMECTVMOTO HEpPOACTBEHHOTO [OHOpa HjIA IAI[MEHTOB,
HYXKJAIOIVXCA B IIPOBEfIEHN) a/UIOT€HHON TPaHCIUIAHTa-
U TeMOTIO9TUYECKIX CTBOIOBBIX KJIETOK, HO HE MMEIOIIINX
TOHOPOB B PETUCTPax CTPAaHBI IPOXXUBAHUA. YCIEIIHOCTD
VI IJINTETBHOCTD IOMCKA JOHOpA 3aBUCAT OT PAaCHpOCTpa-
HeHHOCTU HLA-ranioTuIioB ImaumeHToB, a Tak>Ke HaIMIIs
B COCTaB€ PErMCTPOB IPEACTABUTEIEN STHUYECKOI TPYILIIbI,
K KOTOPOJI IIPMHAJIOKNT MAI[MeHT. B paMKax JaHHOTO uC-
C/Ie[IOBaHMsI BBIIIOJTHEH CPaBHUTENBHBIN aHaAN3 mpoduis
HLA-A*-B*-C*-DRB1*-DQBI1*-ramoTuIioB moTeHIaab-
HBIX JJOHOPOB IeMOIIO3TUYECKNX CTBONOBBIX KieToK (I'CK)
peructpa ®I'BY PocHUNIT ®MBA Poccum m permcrpa
Pecrry6muxn bemapyco.

Marepuanbl n meToabl

B uccnepoBanme BK/MoYeHbI 2853 MOTEHIIMA/IBHBIX JJOHOPA
I'CK perucrpa ®I'bY PocHVMUI'T ®MBA Poccun. Ileppuy-
HOe MIMMYHOT€HeTH4IeCcKoe 00C/IefoBaHNe JOHOPOB BBIION-
HEHO € TIOMOIIbI0 METOJIOB ITO/IIMEPA3HOI LIeTTHOM peaKun
C JICIIO/Ib30BAHMEM CUKBEHC-CIIen(UYHBIX [IPaiiMepPOB —
PCR-SSP («Protrans», [epmanus) u nmonumMepasHoit LemHOM

peakunu ¢ UCHOIb30BAHMEM CUKBEHC-CIeLU(PIIHBIX OJIN-
ronykneoTupHeix npo6 - PCR-SSOP («BAG HEALTH
CARE», Tepmauns). B cocraB 06cmefoBaHHOI TpYIIIIbI
noTeHIuanbHbIX foHOpoB I'CK perncrpa Pecy6mmkn Be-
napych ObUIM BKIOYeHbI 2420 demoBek. [Is1 mepBUYHOTO
HLA-TunmpoBaHus JOHOPOB UCIIONb30BaHbI MeToAbl PCR-
SSOP («Immucor», CIIA) n PCR-SSP («One Lambda»,
«Olerup», CIITA). Hactorst HLA-ramioTuios ycTaHOB/IEHbI
METOZOM MaKCHMAaIbHOTO MIPABIONOR006Ms ¢ momMolpio EM
aIrOpuUTMa C IPUMEHEHNEeM IPOTPaMMHOrO obecredeH st
Arlequin 3.5.

Pe3synbtathbl

Y ob6cnepoBanHbIx moHopoB peructpa OIBY PocHMU-
WUI'T ®MBA Poccun onpepenenst 1702 HLA-ramnoruma.
C HambobIIell YaCTOTOI BCTpedanuch clenyomye: A*01-
B*08-C*07-DRB1*03-DQB1*02 (0,0366), A*03-B*07-C*07-
DRB1*15-DQB1*06 (0,0269), A*03-B*35-C*04-DRB1*01-
DQB1*05 (0,0238), A*02-B*13-C*06-DRB1*07-DQB1*02
(0,0204), A*02-B*07-C*07-DRB1*15-DQB1*06 (0,0184),
A*25-B*18-C*12-DRB1*15-DQB1*06  (0,0127),  A*02-
B*18-C*07-DRB1*11-DQB1*03 (0,0126), A*02-B*15-C*03-
DRB1*04-DQB1*03 (0,0123), A*02-B*41-C*17-DRB1*13-
DQB1*03 (0,0109), A*30-B*13-C*06-DRB1*07-DQB1*02
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(0,0099). Y moTeHuMaIbHBIX JOHOPOB perucTpa Pecrrybmmxn
Benapycp ycranosnenst 1365 HLA-rannorunos. Hanbomee
PacIpoCTpaHEeHHbIMU ABJIAMNCH crefytomye: A*01-B*08-
C*07-DRB1*03-DQB1*02  (0,0445), A*03-B*07-C*07-
DRBI1*15-DQB1*06 (0,0330), A*02-B*13-C*06-DRB1*07-
DQB1*02 (0,0294), A*02-B*07-C*07-DRB1*15-DQB1*06
(0,0194), A*03-B*35-C*04-DRB1*01-DQB1*05 (0,0179),
A*02-B*18-C*07-DRB1*11-DQB1*03  (0,0159), A*25-
B*18-C*12-DRB1*15-DQB1*06 (0,0141), A*02-B*57-C*06-
DRBI1*07-DQB1*03 (0,0118), A*11-B*35-C*04-DRB1*01-
DQB1*05 (0,0112), A*23-B*44-C*04-DRB1*07-DQB1*02
(0,0109), A*02-B*27-C*02-DRB1*16-DQB1*05 (0,0105). B
pesynbTaTe CPaBHUTE/IbHOTO aHA/IN3a BbIAB/IEHDI HE TONbKO
CXOJICTBO, HO I pasnmnuus B pacupeneneranyu HLA-rammoTn-
[I0OB ¥ JOHOPOB 0ETOPYCCKOTO U POCCUIICKOTO PETUCTPOB.
B wactHocTM, uwacToTa ramnoTunos A*02-B*13-C*06-
DRB1*07-DQB1*02, A*02-B*57-C*06-DRB1*07-DQB1*03,
A*02-B*27-C*02-DRB1*16-DQB1*05 pocTroBepHO BbIlIe
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y moHopoB perucrtpa Pecny6muxn Bemapyce (p=0,04; 0,01
n 0,01 coorBeTcTBeHHO). YacToTa ramnoruma A*02-B*41-
C*17-DRB1*13-DQB1*03 3HauuMoO BblIllIe y JOHOPOB Pery-
crpa ®I'GY PocHMUI'T ®PMBA Poccun (p=0,03).

BuiBoab!

[Tpodumn HLA-A*-B*-C*-DRB1*-DQB1*-ranoTunos no-
TeHIaIbHBIX KoHOpOoB 'CK 6emopycckoro 1 poccuiickoro
PErUCTPOB MMEIOT XapaKTepHble 0COOEHHOCTH. VIcmonb3o-
BaHIle B IIpoliecce IOMCKa 00BEeANHEHHBIX TOHOPCKUX pe-
CYPCOB II03BOJIUT IIOBBICUTD IIAHCHI IALYIEHTOB Ha MIOAO0OP
HEepPOICTBEHHBIX JOHOPOB C ONTMMAIbHBIMM MMMYHOTEHe-
TUYECKVMI XapaKTepUCTUKAMIL.

KnioueBble cnoBa

Peructp HOHOpPOB, TeMOMO3TUYECKNE CTBOJIOBBIE KJIETKI,
HLA-ramotumnsl.

I Arrangement of the blood donor registry typed for the red blood cell antigens

Natalia V. Mineeva, Svetlana V. Gavrovskaya, Irina I. Krobinets, Elena A. Sysoeva, Natalia N. Bodrova

Russian Research Institute of Hematology and Transfusiology, St. Petersburg, Russia
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Introduction

Among patients in need of transfusions there are people with
rare erythrocyte antigens. In case of urgent transfusion there
may be no compatible blood components available due to
erythrocyte antigens mismatch. Also, antibodies directed
against erythrocyte antigens may be a problem. There are a
lot of sensitized individuals among hematological and onco-
haematological patients, e.g. for those with thalassemia and
sickle cell anemia it may be as high as 30%. The creation of
blood donors registry containing blood typed by erythrocyte
antigens may be a solution to donor/recipient pair match-
ing problem. Since 2018 a registry of blood donors with RH,
Kell, Kidd, Dufty, MNS, and Dombrock erythrocyte antigens
typed functions in Russian NIIGT. We aimed to evaluate the
occurrence of most clinically significant erythrocyte anti-
gens of the RH, Kell, Kidd, Duffy, MNS, and Dombrock sys-
tems in registry donors.

Materials and methods

A total of 427 blood donors from RosNIIGT (119 women
and 308 men) were examined. The median age was 35 years.
All donors were typed for RH, Kell, Kidd, Duffy, MNS, and
Dombrock erythrocyte antigen systems. The serological typ-
ing of RH system antigens and K antigen was performed
using gel technology in ID cards (Bio Rad, USA). Alleles
of genes mediating antigenic properties of erythrocytes
of RH, Kell, Kidd, Duffy, MNS, Dombrock systems were
determined by real-time PCR with a set of reagents RBC-
FluoGene vERYfy (Inno-Train, Germany).

Results

In Kell system, the K-k+ phenotype was determined in 87.8%
of donors, and the K+k+ phenotype was determined in
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11.5%. The K+k-phenotype was detected only in 0.7% of do-
nors. The Kidd system antigens were distributed as follows:
Jk*+Jk®+ in 50.6% of subjects, Jk*+Jk"- in 21.3%, and Jk*-Jk"+
in 28.1%. In the Duffy system the Fy*+Fy*+ phenotype was
found in 45.1% of donors, Fy*+Fy® in 23.0% and Fy*+Fy>+
in 21.9%. Fy,_ antigen was present in 18 donors (4.2%) and
U+var (P2) antigen was detected in 2 cases (0.5%). In the
MNS system the S+s+ phenotype was detected in 43.1% of
donors, S+s in 11.2% and S-s+ in 45.7%. Antigen M was
present in 56.9% of the samples, antigen N in 44.3%. The
Dombrock Do*+DoP+ phenotype was found in 47.3% of do-
nors, Do*+ Do®- in 8.2% and Do?*-Do*+ in 44.5%. Antigen C*
the RH systems was detected in 7.3%. The RH system anti-
gens D, C, ¢, E, e, K serological typing results correlated with
genotyping results by 98.2%. In one case the D antigen was
not serologically detected and Rh affiliation was determined
as negative. During genotyping an allele of the RHD gene en-
coding Dweak typ 4.1 was detected; Rh affiliation is positive.

Conclusions

The occurrence of RH, Kell, Kidd, Dufty, MNS, and Dom-
brock erythrocyte antigen phenotypes in registry donors was
analyzed. Further work is planned to investigate occurrence
of rare antigens types as well as registry volume expansion.

Keywords

Registry, donors, erythrocyte antigens.
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OnbIT CO3[aHNS PerncTpa AOHOPOB KPOBHW, TANMPOBAHHBIX MO aHTUreHaM 3pUTPOLUTOB

Haranps B. MuneeBa, CBernana B. TaBpoBckast, Vipuna V1. Kpo6unen, Enena A. CpicoeBa, Haranusa H. Bogposa

Poccuiickuii HayuHo-uccnedosamenvckuti uHcmumym eemamonoeuu u mpaucgysuonoeu PMBA PO, Cankm-Ilemepbype, Poccus

Beepenue

Cpeny manueHToB, HYXX/JAIOMINXCSI B TeMOTPAHCY3MOHHOI!
Tepanuy, BCTPEYAIOTCA /NI, C PEIKO BCTPEYAIOUIMMMUCS
aQHTUTE€HAMM SPUTPOUUTOB. IIpu CcpodHOT HeoOXOAMMO-
CTU TpaHCPY3NU B PaCIOpsDKEHUN TedeOHO-IpoduIaKkTu-
YEeCKOTO YIPEXJEeHUsA MOXKET He OKa3aThbCsA KOMIIOHEHTOB
TOHOPCKOJ KPOBM, COBMECTUMOJ 10 aHTUTEHHOMY COCTa-
BY 9pUTpOLMTOB. Taxke, B KpOBM IALIME€HTOB, MOTYT IIpU-
CYTCTBOBaTb QAHTHUTENA, HAIpPaBJIeHHbIE IIPOTUB OJHOTO
MM HECKONbKMX aHTUTEHOB 3spurpouutoB. KommdecTso
CEeHCHOUMU3UPOBAHHBIX JIAL, CPERU OHKOTeMaTOIOrMde-
CKMX IAIYIeHTOB JOCTaTOYHO Benuko. Hampumep, y manu-
€HTOB C TajlaCCeMMeNl U CEePIIOBUIHO-KIETOYHO aHeMUe
oHO MokeT focturatb 30 %. CosmaHue perucTpa JJOHOPOB
KPOBY, TUIIMPOBAHHBIX 110 3PUTPOLUTAPHBIM AaHTUI€HAM,
[aCcT BO3MOXXHOCTb HOAOOpa Taphl JOHOP/PELMIINEHT /IS
[IPeOTBPALeHNs] TOCTTPAHC(Y3MOHHBIX OCIOKHEHMIT Y
nanyenToB. C 2018 r. B ®I'BY PocHUNI'T ®MBA Poccun
CO3JIaeTCA PETVUCTP JOHOPOB KPOBM, TUIMPOBAHHBIX IIO
cucremam anrureHos spurpountos RH, Kell, Kidd, Dufty,
MNS, Dombrock. Ilenbio ganHOrO MccmenoBanns ObIIO U3-
YINTh BCTPEUaeMOCTb HaubosIee KIMHUYECKY 3HAUMMBIX
anturenos sputpouuros crucreM RH, Kell, Kidd, Dufy,
MNS, Dombrock y foHOpOB perucrpa.

Marepuanbl n meToabl

ObcnenoBano 427 ponopoB kposu PI'BY PocHUUIT
OMBA Poccun. B cocraBe rpynmel 119 sxenmuu n 308
MY>X4rH. MeinaHa Bospacra coctaBuna 35 net. Criektp 06-
ClIefloBaHMs JOHOPOB: aHTUT'€HbI SpUTpOLUTOB cucteM RH,
Kell, Kidd, Dufty, MNS, Dombrock. Ceponorugeckoe tu-
nyposaHue aHTureHos cruicreMel RH u anTnrena K mposo-
Iun reneBoit TexHonorueit B ID-kaprax (Bio Rad, CIIIA).
Anenyt TeHOB, OIIOCpPeRYolIVie aHTUTeHHbIe CBOIICTBA 9PU-
tpountos cucteM RH, Kell, Kidd, Dufty, MNS, Dombrock
ONpeeNs/I MEeTOIOM IOMMEPA3HOI IIEIHON peaKluy B

0ID-06

peaIbHOM BpeMeHM C UCIIONb30BaHIeM HabOpa PeaKTNBOB
RBC-FluoGene vERYfy (Inno-Train, [epmanns).

Pe3synbtathbl

[Tpu usydennn anturenos cucremsl Kell y 87,8% nonopos
peructpa onpenener gernorun K-k+, y 11,5% gonopos de-
Hotun K+k+. ®enornn K+k- BoLasien Tompko y 0,7% su.
Anrturennl cucreMmbl Kidd pacnpepemmmucey cnemyrommm
o6pasom: Jk*+Jk>+ y 50,6% obcnenyemsix, Jk*+JkP- y 21,3%
u Jk*-Jk°+ y 28,1%. B cucreme Duffy penorun Fy'+Fy+
BCTpevasncs y 45,1% monopos, Fy*+Fy’- y 23,0% u Fy*+Fy"+
y 21,9%. Y 18 nonopos npucyrcTBosan anturen Fy (4,2%)
u B 2-x crydasax (0,5%) Obu1 obHapyxKeH aHTuUreH U+var
(P2). B cucteme MNS denorun S+s+ 61 BoiABIeH Y 43,1%
TOHOPOB, S+s-y 11,2% u S-s+ y 45,7%. Anturen M npucyT-
CTBOBAJ ¥ 56,9% 06pasnos, antured N y 44,3%. Oenorun
cucremsl Dombrock Do*+Do"+ Bcrpeyancs y 47,3% moHo-
poB, Do+ Do®- y 8,2% u Do*-Dob+ - 44,5%. B 31 ciyuae
611 06HapyxKeH aHTuren CV cucremsl RH (7,3%). Pesyinb-
TaThl CEPOIOTMYECKOT0 TUMMPOBAHMSI 0OPa31[0B IO AHTUTE-
Ham cuctembl RH D, C, ¢, E, e, K coBmanm ¢ pesynpraramu
reHOTHMNMpoBaHMA Ha 98,2%. B ogHOM cry4ae cepomormde-
CKM He BBLABWICA aHTUTeH D, pesyc-IpyHaIIeKHOCTD OblIa
ompefienieHa Kak oTpuuarenpHas. [IpyM reHOTMNMPOBaHUN
ObUTa 0OHapyxKeHa amtenb rena RHD, xogupyromas Dweak
typ 4.1; pesyc-nIpuHaJIEXKHOCTD B JAHHOM C/Iy4ae ABJIAeTCs
TIOJIO>KUTE/IbHOI.

BoiBopbl

[TpoaHamM3npoBaHa BCTPe4aeMOCTb (PEHOTHUIIOB 110 CUCTe-
maMm aHturenos sputpountoB RH, Kell, Kidd, Dufty, MNS,
Dombrock y monopos peructpa. Ilnanupyercs manbHeit-
1asi paboTa 10 MCCIEOBAHNIO PEKO BCTPEYAROIIVXCS aH-
THUTEHOB Y JOHOPOB 1 YBEIMYEHIIO YVCTIEHHOCTI PETHCTPA.

KnioueBble cnoBa

PeI‘I/ICTp, JAOHOPBI, aHTUTE€HbBI 3pUTPOLUTOB.

Arrangement of the donor search in the context of pandemic and socio-economic limitations

in Belarus: problems and solutions

Volha A. Mishkova !, Alena V. Hlaz 2, Nina V. Minakovskaya ', Anatoly L. Uss 2

! Belarusian Research Center for Pediatric Oncology, Hematology, and Immunology, Minsk, Republic of Belarus; > Minsk Scientific
and Practical Center for Surgery, Transplantology and Hematology, Minsk, Republic of Belarus

Contact: Dr. Volha A. Mishkova, phone: +375 (29) 553-60-24, e-mail: volhamishkova@gmail.com

Introduction

Hematopoietic stem cell transplantation (HSCT) has been
used in the Republic of Belarus for more than twenty years.
This treatment option often presents the only chance to save
the patient’s life. Effective donor search is one of the essential
components of successful transplantation. The COVID-19
pandemic and further economic and social restrictions have

had a significant impact on the logistics of the donor search,
presenting the coordinators with a number of problems that
need to be addressed immediately.

Results

The main problem is the lack of the required numbers of
HLA-compatible donors in the National Registry. After
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2020, the chance of finding a matched donor has signifi-
cantly decreased due to the outflow of the population and
the general health deterioration in the donors amid the
COVID-19 pandemic. This problem is solved by searching
outside the republic: Russia, Kazakhstan, Poland, Germany;,
and other countries. Germany and Poland remain the lead-
ing suppliers of stem cells, providing 86% of the total number
of HSCTs performed in 2018-2022. This fact is explained not
only by a large number of potential donors in the registries
but also by the diversity of HLA phenotypes. However, the
COVID-19 pandemic and the following social and economic
events have significantly reduced patients’ chances for suc-
cessful donor search, first of all, due to the complex logistics
of this process at all stages. Thus, in 2020, the number of un-
related allo HSCTs performed in Belarus decreased by a half
(from 32 cases to 16). The current situation requires com-
prehensive solutions involving all interested parties (medi-
cal institutions, the Ministry of Health, services at the state
border and customs, courier companies, et al.). One may list
the following measures that may contribute to recovery of
pre-pandemic HSCT activities: (1) visa-free regimen when
entering through Minsk National Airport; (2) allowing cou-
riers to arrive in the country without quarantine measures
and providing a certificate of vaccination; (3) arrangement

ORGANIZATIONAL ISSUES, DONORSHIP |

of delivery through third countries (Turkey, Lithuania, and
others); (4) implementation of financial calculations via the
intermediary banks. Looking for donors in Russia is an op-
tion. At the moment, the situation is complicated by lack of
a unified Donor Registry and agreements on long-term co-
operation between the institutions. However, the experience
of stem cell transplantation from Russian donors suggests
advances in such cooperation, by mutual engagement of the
both sides. Moreover, within the framework of the Union
State, it is possible to arrange effective logistics of the donor-
ship process at all stages.

Conclusions

Current donor search is a task with many unknowns. How-
ever, HSCT remains the only chance for survival in most
patients. It is our destiny to involve all potential resources,
to establish partnerships, and also increase the popularity of
the very idea of stem cell donation in order to timely imple-
mentation of these chances.

Keywords

Hematopoietic stem cell transplantation, donor search,
registry, Belarus.

OpFaHVBaLI,VIFI AOHOPCKOro noncka B yaioBuAX rnaHaemMunn n counajsibHO 3JKOHOMUYECKNX

orpaHuyeHunii 8 benapyu: npobnemsl u pelwenns

Onbra A. Mumkosa !, Enena B. I'mas 2, Huna B. Munakosckas !, Anatommii JI. Yec ?

! Pecny6nukanckuil HAy4HO-npakmu4eckuil ueHmp 0emcKoil OHKO/I02UU, 2eMAMooauL U ummyHonoeuu, Munck, Pecnybnuxa bena-
pyco; 2 MuHcKuti HAy4HO-NPpaKmuecKuti yeHmp Xupypeuu, mpancnaanmonozuu u eemamonozuu, Murck, Pecnybnuka benapyco

Beepenue

TpaHcmmaHTanMsA T'eMONOITUYECKUX CTBONOBBIX KJIETOK
(TTCK) ycmeuno npumensietcs B Pecriybnuke Bemapyco
yxke 6oree mBajuaTy aeT. Hepegko 3TOT MeTox edeHums
SBJISIETCS €VHCTBEHHBIM LIAHCOM COXPAHWUTb XXM3HD IIa-
1yeHTa. OPPeKTUBHBII JOHOPCKUIT IIOUCK SABJIACTCS OTHOM
U3 BKHENIINX COCTAB/LAIOIVX yClleXa TPaHCIUIAHTAINN.
[Manpgemusa Bupyca COVID-19, a Taxoke fanbHeilIe 3Ko-
HOMIYECKIe VM COLMa/IbHble OrPaHNMYeHNUs OKasasu Cylie-
CTBEHHOE B/IMAHME Ha JIOTMCTUKY JJOHOPCKOTO IOVUCKA, II0-
CTaBMB IIepe]i KOOPAMHATOPAMH Psif| TpobiieM, TpeOyIomux
He3aMeJ/INTeIbHOTO PelIeHNA.

Pe3synbratsl

[maBHasg mpobnemMa — OTCYTCTBME HeOOXOLMMOTrO KOJde-
CTBa COBMECTMMBIX HOHOPOB B HaimoHanbHOM perucrpe.
[Tocrne 2020 1. BEpOATHOCTD MOJOOPATh COBMECTMMOTO JIO-
HOpa CYIIeCTBEHHO CHN3W/IACh B CBS3M C OTTOKOM Hacese-
HUA ¥ OOIIMM YXYALIEHEM COCTOSHMA 340POBbs JOHOPOB
Ha pone mangemun COVID-19. Pemraercs fannas mpobiema
IIOCPEICTBOM IIOVCKa 3a IIpefieniaMu pecyommki: B Poccn,
Kasaxcrane, Ilonbie, Iepmanuu u fip. crpanax. Iepmanus n
ITomnpIra 0CTaI0TCS OCHOBHBIMM ITOCTABIIMKAMY CTBOTOBBIX
KJIETOK, IIPEeROCTaBNB 86% TPAHCIUIAHTATOB OT OOIIIETO YNC-
na TTCK, BointonHensbix B 2018-2022 rt. 910 00bsACHAETCH
He TOJIBKO OOJIBIINM KOTMYECTBOM ITOTEHIIMATBHBIX JIOHO-
POB B perucrpax, Ho 1 pasHoo6pasuem HLA-deHOTHUIIOB.
Opnako nangemus COVID-19 u nocimemoBasIiie 3a Hell CO-
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[[Ma/IbHbIE Y SKOHOMMYECKIE COOBITYSA 3HAYUTETHHO CHUSM-
JIV IIAHCBI ALMEHTOB Ha YCIIeLIHbIIT IIOMCK JoHOpa. B mep-
BYIO OUepelib, 3a CUeT OCTIO>KHEHN A JIOTMCTHUKI IIpoLjecca Ha
BCeX ero aramnax. Tak, B 2020 I. KOMYeCTBO BHIITOTHEHHBIX
HepozctBeHHbIX a/uto-TTCK cumnsunocs BiBoe (¢ 32 maru-
eHToB B 2019 1. o 16 B 2020 r.). CoXXMBILIAsACS CUTYaLNs
notpeboBaa KOMITIEKCHBIX PpelIeHMil C IpUBJIEYEHIEM
BCEX 3aMHTEPECOBAHHBIX CTOPOH (JIe4eOHDIX YUpeXIeHUIT,
MuHMCTEPCTBA 3[[paBOOXPAHEHNsI, TIOTPAHNYIHON U TaMO-
JKEHHOII CIIy>K0, KypbepcKux KoMiaumit u fp.). Cpenn mep,
ITOCIIOCOOCTBOBABIIMX BOCCTAHOB/IEHNIO JOTAHIEMUITHOTO
ypoBHa TTCK MOXXHO BBIIeTINTD ClIeRyoLiye: a) 6e3BU30-
BBIIT PEXUM IIPU Bbe3fle yepe3 HarmoHampHbIl aspormopT
MuHck; 6) paspeleHne KypbepaM IpuObIBaTh B CTpaHy 6e3
COOIOfIeH s KapaHTUHA U IPEOCTAB/IEHNS CIIPABKM O BaK-
LMHALNM; B) OPTaHM3ALMS TOCTaBKY Yepe3 TPETbU CTPAHbBI
(Typums, JIutBa u T.10.); T) OCyljecTBIeHMe (MHAHCOBBIX
pacyeToB ¢ mpuBIeYEeHNEM OAHKOB-IOCPETHUKOB. OTmnd-
HOIl aJIbTePHATUBOI SIB/SIETCS MMOUCK NOHOPOB B Poccum.
B nmaHHBII MOMEHT CUTYalUsl OCIOXHSIETCS OTCYTCTBUEM
€[ITHOTO PETrNCTpa JIOHOPOB, A TaK)Ke JJOTOBOPEHHOCTEN O
TONTOCPOYHOM COTPYAHMYECTBE MEXIY YUPEXKIEHVAMIA.
OpHako HajaM4ye OIbITA IIEPECA/IKN CTBOIOBBIX KIIETOK OT
IoHOpoB 13 Poccyum cBUAETENbCTBYET 00 YCIELUTHOCTY IO-
TOOHOrO COTPYAHMYECTBA IIPY HAIMYMY 3aIHTePECOBAHHO-
ctu ¢ obeux cropoH. Tem 6ornee, uTo B pamkax CoO03HOTO
rOCyJapcTBa BO3MOXKHA OpraHm3arsa sQpQeKTNBHOI T0TH-
CTMKIU IIPOIiecca Ha BCeX JTarax.
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BbiBoabl

CoBpeMeHHBIT JOHOPCKMII TTONCK — 9TO 3ajiaya ¢ MHOXe-
crBoM HemsBecTHbIX. OmHako TI'CK ocraeTrcsa equHCTBEH-
HBIX IIAHCOM Ha >KM3Hb IA OONBIIMHCTBA MAI[MIEHTOB.
B Hammx mHTepecax IpuBIeYb BCe BO3MOXKHBIE PeCypCHI,
HaJIaJ{UTh TMapTHEPCKMe B3aMMOOTHOIICHN, a TaKXe II0-
BBICUTD TIOIY/IAPHOCTD CaMOI! MjieV JOHOPCTBA CTBONOBBIX
KJIETOK, YTOOBI K&XKIBII 13 9TUX IIAHCOB ObUI peann3oBaH
BOBpeMA.

0ID-07

KnioueBble cnoBa

TpaHcraHTanys TEeMOIOATNYECKUX CTBOJIOBBIX KJIETOK,
TOHOPCKMIT TIONCK, PeTUCTp, bemapycs.

I Quality control of HLA typing in Russian laboratories over the period of 2017-2021
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Introduction

Current trends in allogeneic hematopoietic stem cell trans-
plantation (allo-HSCT) development require mandatory im-
munogenetic testing (HLA-typing) of donors and recipients
in order to enable the optimal donor selection for a particular
patient. Therefore, the effective work of HLA laboratories is
crucial to allo-HSCT success. Every year several HLA-labo-
ratories from Russian Federation participate in international
procedure of External proficiency testing (EPT) implemen-
tation for external quality control of HLA typing conduct-
ed by European Federation for Immunogenetics (EFI) since
there are currently no domestic (all-Russian) external con-
trol programs. The purpose of this work is analyzing the in-
ternational procedure of External Proficiency Testing (EPT)
effectiveness in Russian laboratories.

Materials and methods

For the period from 2017 to 2021 a total of 10 to 16 labora-
tories from Russian Federation took part in annual EPT (the
largest number was registered in 2019), which amounts to
25.6%-45.5% of the total number of participants.

Results

The minimal requirements for external quality control
(HLA-A*, -B*, -DRB1* typing at low-resolution level) were
performed only by some laboratories over a limited time
period from 2017 to 2019. The majority of laboratories
(57.1%-66.7%) over the past five years have presented the
HLA typing results for 5 loci (HLA-A, B, C, DRB1, DQB1) at
high or allelic level resolution. The HLA-DRBI and -DQA1
loci were studied by single laboratories. About a third of

laboratories (26.7%-30%) completed their external quality
control program to the maximum reporting results from
both low and high resolution or allelic HLA-typing. Also,
2 to 15 discrepancies were registered in laboratories while
performing HLA-typing at the low resolution level (the
most frequent discrepancies were revealed at the HLA-A
and -C loci) except 2020, when all laboratories completed
the EPT without discrepancies. The number of annual dis-
crepancies varied from 5 to 11 in high-resolution or allelic
HLA-typing (the most frequent discrepancies were revealed
in HLA-DRBI locus typing). According to the criteria of
EPT assessment, 11.1%-28.6% of Russian laboratories failed
to complete low resolution HLA-typing during 2017-2019.
Only in 2020 and 2021 the results of all laboratories were
satisfying. Successful implementation of high-resolution
HLA typing by all participants from the Russian Federation
was noted only once in 2018. The EPT results from 11.1%
to 33.3% of laboratories were dissatisfying during remaining
four years of observation.

Conclusions

The results of the analysis indicate the need of development
and implementation of a national external HLA-typing qual-
ity control system and organization of continuous education
for specialists of HLA-laboratories. This will increase the
efficiency of laboratories, both in donor-recipient pairs se-
lection and in hematopoietic stem cell donors registries de-
velopment.

Keywords
HLA-typing, quality control, laboratory.

KoHTtponb kauectBa HLA-TunupoBanms B poccunckmnx nabopatopusix B nepuog, 2017-2021 rr.

Vipuna E. IlaBroBa, Enena B. Kyspmiry, /Trogmuna H. By6nosa

Poccuiickuii HayuHo-uccnedosamenvckuli uncmumym eemamonoeuu u mpamcgysuonoeuu PMBA PP, Canxm-Ilemepbype, Poccus

Beepenue

CoBpeMeHHBIE TeHAEHIMM PA3BUTUS TPAHCIVIAHTALIUN
Q/UIOTEHHBIX TeMOIOITUYECKIX CTBOTOBBIX K/IETOK (ajIo-
TTCK) TpebyoT 06s513aTe/IbHOTO BBIMOTHEHMSI UMMYHOTe-

HeTudeckoro obcmenoanusa (HLA-TunupoBaHus) ZOHOPOB
U PEUNINEHTOB M/ BO3MOXKHOCTY OITMMA/IBHOTO IOf-
6opa [joHOpa Il KOHKPETHOro manueHTa. IloaTomy ad-
¢dexTnBHas pabora HLA-maboparopuit o o6crienoBaHmio
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MIOTEHIIMA/IbHBIX JOHOPOB U PELIUIINEHTOB AB/IAETCA B 3Ha-
YKuTENbHON Mepe 3anoroM ycnexa amno-TT'CK. Exerogao
psip maboparopuit Poccuiickort Pemeparium, IpOBOAAIINX
3TY MCCTENOBaHMA, YIaCTBYeT B BBIIOTHEHMU MeEXIyHa-
POJHBIX 3a/JaHUII BHEIIHET0 KOHTpoyA KadecTBa HLA-Tu-
IMPOBaHNsA, IPOBOAMMOro EBporeiickoit pemepanert nm-
myHoreretrku (European Federation for Immunogenetics,
EFI), Tak Kak OTe4eCTBEHHBIX IPOrpPaMM BHEIIHETO0 KOH-
TpO/A B HacTosAlllee BpeMsA He cyujecTByeT. Llenb HacTo-
sie’t paboThl — aHAIU3 Pe3yNIbTATUBHOCTY BBIIIOTTHEHNS
MEXIYHApONHBIX 3aJlaHMil BHEIIHEro KOHTPOJ/A KauecTBa
HLA-tunmposauns maboparopusimu Poccun.

Marepuanbl n metToabl

3a nepuog ¢ 2017 r. mo 2021 r. B MeXyHapOJHOM KOHTPO-
ne kadectBa HLA-TUMNMpPOBaHMSA €XErofHO IPUHMMAIN
y4actre ot 10 go 16 naboparopuit PO (Hanbomnbiiee 41cio
6b1710 B 2019 1.), cocranaa 25,6%-45,5% ot ob61iero ymcna
Y4YaCTHUKOB.

Pe3ynbratbl

Munnumasbhble TpeOOBaHMs 3aJaHWUIl BHEIIHETO KOH-
Tpons KadectBa (tummposanme HLA-A*, -B*, -DRBI1*
Ha ypOBHe 0a30BOr0O paspelleHNsI) BBIIOIHIN TOIBKO
eAMHNMYHBIE TabOpaTOpPUN B OTPAaHMYEHHDIN IIEPUOJ Bpe-
MeHu ¢ 2017 r. mo 2019 r. bonpimas 4acTb mabopaTopuit
(57,1%-66,7%) Ha IPOTSHKEHNN IOCTIETHUX IIATY JIeT Ipef-
CTaB/sANa pesynbTarbl HLA-TUNMpOBaHMA IATH JIOKYCOB
(HLA-A, B, C, DRB1, DQB1) Ha ypoBHe BBICOKOTO WM
a/yIeNibHOTO paspemteHus. Vlccimemosanme noxkycoB HLA-
DPBI u -DQA1 BbIIONHSIN eIMHUYHbIE TabOPaTOPUIL
Oxono Tpern maboparopuit (26,7%-30%) MaKCHMaIbHO
BBINOJIHM/IN [IPOTPaMMy BHEIIHETrO0 KOHTPOJIA KadecTBa,
[IPefCTaBUB Pe3y/IbTaThl KaK 6a30BOT0, TAK U BBICOKOPA3-
penraromero win annenpHoro HLA-tummposanmsa. Ilpn
BpinonHeHnu HLA-TunmpoBaHust Ha ypoBHE 6a30BOro
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paspellleHUs] HamMMK 1abOPATOPMAMY ObUIO IOMYIIEHO
ot 2 1o 15 omm6oxk (dalje Bcero ommOK TOMYCKAIICh IPK
tunypoBanyu j1okycop HLA-A n -C), 3a McKIoYeHuEeM
2020 r., Korga Bce mabopaTopuy BBIIIOTHWIN 3a/jaHie 6e3-
omn60o4Ho. IIpu BBHIIOTHEHMM BBICOKOPA3peLIAIOIIEro
HLA-TUnmpoBaHms 41C/I0 eXXeTOTHBIX OLINOO0K BAphUPOBa-
710 0T 5 5o 11 (Hanbosmee YacThie OMIMOKI IPU TUITMPOBAHNI
nokyca HLA-DRB1). CornmacHo KpuTepusaM OLleHKI MEXTy-
HapOJHOr0 KOHTPOJIA KadecTBa B TedeHne 2017-2019 ropos
11,1%-28,6% poccuiickix n1abopaTopuil He CIIPaBUIUCh C
BoimonHeHneM HLA-tunmpoBaHusi 6a30BOro pasperieHns.
Tonbko B 2020 r. u 2021 . pesyabTaThl BCeX abopaTtopuit
OBLIM TIPM3HAHBI YAOBIETBOPUTEIBHBIMU. YCIEIIHOE BBI-
nonHeHre HLA-TunmpoBaHns BBICOKOTO paspelleHns Bce-
M1 TabopaTopusaMn-ydacTHuKamu 13 PO oTMedeHO TOIBKO
OofHOKpaTHO B 2018 I. B TeyeHMe OCTa/IbHBIX YETBIPEX JIET
HabOmoleHns pesynbTarsl ot 11,1% 1o 33,3% poccmitckux
nmabopatopuit He OBUIM IPUSHAHBI COOTBETCTBYIOL[MMI
craHgapraM Kadectsa EFL

BbiBopbl

Pe3ynbTaThl NMPOBENEHHOIO aHamM3a CBUJETEIbCTBYIOT O
HeoOXOAMMOCTH pa3paboTKI U BHEPEHNS B HAIlleil CTpaHe
CHUCTEMBI BHeEIIHEro KOHTpossi KadectBa HLA-tummposa-
HUS U OPTaHU3AIUY HEIPEPHIBHOTO 0Opa3oBaHMsI CIerna-
JIMCTOB Tab0PaTOPuIi TKAHEBOTO TUMMPOBAHMS. ITO O3BO-
JINT TOBBICUTD 9 (PeKTUBHOCTD PabOTHI MTabopaToOpuit Kak
10 NOROOpPY Iap HOHOP-PELMIVEHT, TaK U IO PasBUTHLIO
PErucTpoB JOHOPOB IeMOIIOITUIECKUX CTBOTIOBBIX KIIETOK.

KnioueBble cnoBa

HLA-Ttunnposanue, KOHTPOJIb KaueCTBa, 1ab0paTopusl.
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Submission Guidelines for Authors

Please prepare your submission to meet the following stand-
ards (this may be used as your checklist before you send us
your manuscript):

Title page

- article title in English;

— author names with full names, abbreviated middle names
and family names of all authors (example: Olga B. Ivanova,
William M. P. Smith);

- working affiliations;

- a corresponding author address, including postal address,
Telephone, Fax and email.

Abstract page

An abstract should be presented in English and in Russian
(if possible), recommended length 1500 to 2000 characters.
Keywords should be also provided (3 to 8 for each abstract),
as well as a short ‘running title’ of fewer than 40 characters.

Article structure

Original articles should contain standard sections, i.e., Intro-
duction, Materials (Patients) and Methods, Results, Discus-
sion/Conclusions, References, and Acknowledgements.

Article length

While an ideal length would be the equivalent of about 10
printed pages typed double-spaced [ca. 5000 words], you
may exceed this length if your subject lends itself to it. You
might also submit an article shorter than this since some is-
sues are more appropriately dealt with in a concise style.

Figures

Any display items should be:

- accompanied by numbering and captions (providing an
additional list of items might be helpful);

- in 300 dpi quality for the graphs in readable size (there is a
complementary print edition of CTT).

Tables

Number the tables consecutively with Arabic numerals. Type
each separately with titles making them self-explanatory.
Define all abbreviations used in each table in a footnote key/
legend beneath the table.

Abbreviations and symbols

Use only standard abbreviations. Write out all abbreviations
in full at first use, with abbreviation following in parenthe-
ses, except for standard units of measures (e.g., mg, mL, dL).
Avoid using abbreviations in the title of the paper.

References

— give the list in plain text, please delete any automatic links
to reference managing systems;

- please list and number your references as they are cited in
the manuscript. The articles published in other languag-
es than English should be cited in English, with original
language mentioned in parentheses at the end of citation;

- inthearticle, references should be cited by providing the name
of the first authors et al. and the year of publication, if there
are only two authors, both should be named; e.g. Friedenstein
et al. 1974; Deans and Moseley 2000. Alternatively, you can
use the referring numbers of your alphabetical reference list.
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If appropriate, please include a section with the title “Ac-
knowledgements” at the end of your article. In your Ac-
knowledgements, please list the following, as applicable:

— Please give the names of colleagues who have contributed to
your work but whose names do not appear among the au-
thors. For contributors please list their full first name, abbre-
viate the second name and place the family name in the third
position. After the name, please state the name and location
of the institution in which they work (affiliation) and put
this in parentheses. Do not use any titles (no Dr., PhD, etc.).
Example: “The authors wish to thank Olga P. Ivanova (He-
matology Department, University of [town], [country])
for providing the cell line XYZ”

— All sources of funding related to the work presented in
the manuscript need to be acknowledged in this section.
This concerns both institutional and corporate funding.
Example: “This work was supported by the Deutsche
Forschungsgemeinschaft, grant No. XYZ”

— Authors are expected to disclose any potential conflict
of interest related to the submitted manuscript, particu-
larly financial conflicts of interest. So, for this purpose,
authors should disclose any commercial affiliations
or consultancies, stock or equity interests, patent-li-
censing arrangements, or financial support received
by a company which product is related to the study
(e.g., a new drug tested described in the manuscript).
Example: “(Authors) A.LK. is a consultant of ABC drugs,
PD.L has received a personal grant from ‘D.E.F. Pharma-
ceuticals”

Additional English language editing

Additional English language editing as well as translation of
English abstracts into Russian (for non-native speakers of
Russian) is available on acceptance of your submission for
publication in CTT.

The articles published in CTT are provided under the follow-
ing license: Creative Commons Attribution 3.0 Unported,
http://creativecommons.org/licenses/by/3.0/
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[lpaBuna opopmneHus craten ang nyonukauum B xypHane CTT

ITepen mopadvest craTby A MyOAMKALMy, IMIOXKATYICTa,
odopmute ee B COOTBETCTBMM C IPUBEIEHHBIMU HIDKE
cTaHfmapTamy (MOTyT OBITb MCIO/NB30BAaHBI B KauecTBe
MHCTPYKLMY IIPU TOATOTOBKE CTATbI):

TuTynbHasa cTpaHuua

— Ha3BaHMe CTaThU HA aHTIUIICKOM A3DBIKE;

- nonmaele  PVIO Bcex aBTOPOB CTaTby; JOIYCKAETCH
cokpaleHne ordectsa (Hanp., Olga B. Ivanova, William
M. P. Smith);

- Ha3BaHUe YYPeKIeHIL;

— ajpec I KOPpeCIOH/IeHII, BK/II0Yasi IIOYTOBBLI afipec,
teneoH, Paxc 1 ajjpec MEKTPOHHOI HOYTBL.

(TpaHmua C pe3loMe CTaTbm

TexcT pesioMe CrefyeT IpPeNCTaBUTb HA AHIIMIICKOM U
PYCCKOM sI3BIKAX, peKOMeHAyeMbIi1 06beM — 1500-2000 3HaKOB.
Jo6aBbTe pycckoe HazBaHue cTarby (¥ paMuyim aBTOPOB) K
TeKcTy abcrpakTa. Hy)HO Takxe 06aBUTD KITI0UeBbIe CTIOBA
(ot 3 10 8 1A KXXIOTO0 pesroMe Ha COOTBETCTBYIOIIEM A3BIKE)
¥ KpaTKoe 3arjIaByie Iy KOMOHTUTYNA (1o 40 3HAKOB).

(TpyKTypa CTaTbm

B opurmHanpbHBIX CTAaThSIX MO/DKHO OBITH COOIOEHO
CTaHJApPTHOE IofApasfeneHne Ha «Beegenue», «Marepuabl
(manmeHTs) M MeTOHBI», «Pe3ymbratey u «O6Cyx)eHMIE/
3aK/II0Y€eHVe/BbIBOMbI».

Pa3mep cTaTby

IIpenmodTuTenbHbIl pasMep CTaTbU COCTaBJAeT MOPAAKa
10 mevyaTHBIX CTPAHUI] C IBONHBIM MHTEPBAIOM (OKOJIO
5000 c1oB), OHAKO HPU HEOOXOAMMOCTU OH MOXKET OBITh
yBenudeH. K meuaTy Tak)ke IpUMHMMAIOTCA CTaTbU MEHBIIETO
pasMepa, Tak KaK, 10 HallleMy MHEHII0, HEKOTOPbI€ BOITPOCHI
Jy4llle OCBEIATh, MCTIONb3YA KPATKNUIA CTUIIb.

PUCYHKM

Tpe6oBaHMs K PUCYHKaM:

— Ha/IM4ye HyMepalun 1 MOfINcert (BO3MOXEH OTHe/IbHBII
CIINCOK PUCYHKOB);

- KagecTBo m3oOpaxenus 300 dpi (3r0 BakHO A
mevyatHoro uamauus CTT).

Tabnuubl

Bce Tabmuiel HeOOXOAMMO HYMEPOBATH IIOCTIEHOBATENIHHO
apabcknmu 1tudpamu. Kaxpmas rtabmmia JomKHA OBITH
HallevyaTaHa C 3arolIOBKaMM, MOMTHOCTBIO OOBSACHAIOMNMI
ux cogepxkanue. Pacumgpyiite Bce cOKpalleHMs B JaHHON
Tab/IMIle B TOATAOMMIHOM CITMCKE VU TIOMIITUCH K HETL.

CoKpaleHus n CMMBONbI

[IpumensifiTe TOMBKO OOIIeNPUHATHIE COKpaleHus. Ilpu
MepBOM MCIIONb30BAHMM NMUIINTE COKpalllaeMble TePMUHBI
HO/THOCTBIO, € paciindpoBKoil B CKOOKaX, 32 MCKII0YEHIIEM
CTAQH[JAPTHBIX eAMHUL U3MepeHnil (Hanpumep, ML, ML, I1).
Bce emuumipl usMepennit JOMKHBI O6biTh B cructeme CII.
V36erariTe cOKpaljeHHbIX Ha3BaHWII B 3aTOTIOBKE CTATHIL.
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Cnucok nutepatypsl

— CIIVCOK JINTEPATYPBI ZO/DKEH ObITh HPECTABIEH B BUIE
OOBIYHOrO TEKCTa; ABTOMATIIECKIIE CCBUIKI, TTOTYYeHHBIE
C TOMOLIBI0 IMPOTrpaMM IIOMCKa Oubmnorpadmiecknx
CCBIJIOK, He [JOITYCKAIOTCS;

- TIpocum Bac CTpOUTH CICOK 1 HYMEPOBATh BALLIV JINTEpa-
TYPHBIE CCBUIKY B TOM IIOPSIZIKE, B KAKOM OHI LIUTVPYIOTCS
o Tekcty. CraThy, ONMyOIMKOBaHHbIE HA [IPYTUX SI3bIKAX,
JIO/DKHBI IPMBOAMTLCS B aHIIMIICKOM ITIepPeBOJie, C yKasa-
HJEM OPUTMHAJIbHOTO SI3bIKa B CKOOKAX B KOHL[E CTATbI;

— CCBUIKM Ha IYOIMKALMM B CIVCKE JINTEPATYPHI JO/DKHbI
coeprxarb VO mepBoro aBTOpa, yKasaHue Ha COAaBTOPOB
U TOJ, OITyO/MIMKOBAHNS; €C/Y IyO/MIMKALUS IMEET TOIbKO
IIBYX aBTOPOB, OHM 00a JO/DKHBI ObITh yKasaHbl. Hamp.,
Friedenstein et al., 1974, Deans and Moseley, 2000.

IIpn pemakTMpOBAHMM CTATbM MBI PACIONIOXKMM CChIIKM B
HopAAKe UX NOABJIEHNA B TeKcTe. IIpencTaBnenne comcka
UTEpaTypbl B anpaBUTHOM MOpsALKe HEOOXOMUMO [/
BBLABJ/ICHN BO3MOXKHBIX OIIMOOK.

bnaropapHoctu
I[Tpn HeoOXOZMMOCTH, BKIIOUNTE pasfien «brarofapHocTs» B
KOHII€ Balllell CTaTby. 37ieCh MOYKHO IIEPEUNCIINTD CIefyoliee:

- IIpuBenuTe NMeHa KOMIET, KOTOPbIE CAe/Ta M BKIaJl B Ballly
paboTy, HO He YNCIATCA B Yncie aBTopoB. [Tocie ykasaHus
UX MHMIUANOB U (aMMIuMM YKaKUTe, IIOXaNyiicTa,
Has3BaHIE U MECTOIIONIOXKEH)e OPraHMU3alM, B KOTOPOII
oH (oHa) paborTaer, He MCIOMb3YIiTe TUTYNOB (I-p U T.1.).
Ilpumep: ~ ABToppl  xoTemu  Obl  TOGNIAromapuTh
Onpry II. VBanoBy (Othen reMaTonorun. YHUBEPCUTET,
TOpOJI, CTpaHa) 3a MPeoCTaB/IeH e KIeTOYHON muHum XY Z.

- Bcex, kto ¢uHaHCHpOBaNT ZaHHYIO paboTy, HEOOXOAVMO
no6marogapuTb B 3TOM  pasfene. OTO  KacaeTcs
¢rHaHCOBOI HOAAEPKKM KaK CO CTOPOHBI KOPIIOpaLuii,
TaK ¥ OpraHM3aIMil.

IIpumep: Irta pabora Obuta mnpoduHAHCHPOBAHA
Hemenxym HaydHBIM OOI[eCTBOM, TPaHT Ne.

— ABTOpBI JIOJDKHBI yKasaTh Ha HaaMdume J060TO
BO3MO)XHOTO ~KOHQIVKTAa WMHTEPECOB, OTHOCSIIUXCA
K OTIpPAaB/IeHHON PYKOINCH, OCOOEHHO (PUHAHCOBBIX
uHTepecoB. Tak, U1 3TOMl L€ aBTOPBI JOJDKHBI
PacKpbITh MI0Oble KOMMepyecKye MHCTaHIUM MU
KOHCY/IbTaIlMOHHbIE (PYHKIVIM, TTATeHTHO-MUILIeH3MIOHHbIE
OTHOLIGHMSI WM (UHAHCOBYIO MOAJEPXKKY OT TOI
KOMITaHMY, TIPOAYKTBI KOTOPOI VMENV OTHOIIeHNEe K
JaHHOMY VICCTIeIOBaHMIO (HAIpMMep, UCIIBITaHVs HOBOTO
Ipernapara, OIIMCAHHOTO B JAHHOJ PYKOIINCH).

ITpumep: (ABTOp 1) sIB/IAETCS KOHCYIBTAHTOM (pupMbI
(nasBaHMe), (ABTOP 2) IOZTYYMIT IEPCOHATIBHBII TPAHT OT
KoMmIaHuM (HasBaHue).

[lononHutenbHoe penaKTnpoBaHue TeKCTd

Ha aHINIMNCKOM 93blKe

HOC}IC YTBep)K]IeHI/IH CTaTbM [OJIA HY6HI/IKauI/II/I B >KypHa)1e
CTT BO3MO>XHO IOOIIO/THUTE/IBbHOE penaKTMposaHMe TEKCTa
Ha aHI‘}'[I/H7ICKOM S3BIKE, A TAKXKE r[epeBo;[ aHI‘)‘II/IﬂCKI/IX peSIOMe
Ha pYCCKI/II?'I A3BIK (I[}'IH HGPYCCKOI‘OBOPHH_U/IX aBTOpOB).
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